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Abstract: North Korean forest and shmb vegetation data were obtained during several expeditions in 1984-1990. 
Field analyses were carried out lIsing Braun-Blanquet methods. The resulting data-set of244 phytocoe
nological releves was proces sed by numerical teclmiques. Soil analyses were done for most vegetation 
types. Seven associations were distinguished in coniferous forests, including Rhododendro aurei-Laricetum 
o/gensis, Goodyero repentis-Piceetum jezoensis, Cmici peik1usani-Abietetum nephrolepidis, Ledo decum
bentis-Laricetum olgensis, Polysticllo retroso-paleacei-Rhododendretum dahulici, Taxo-Pinetum pumilae, 
aud Thujo koraiensis-Piceetum jezoellsis; 15 sllbassociatious were described new. The following conununi
ties were found in semi-deciduous and deciduous forests: Lychno-Qllercetllm mOllgolicae, Vaccillio
Quercewm mongolicae, Parthenocisso lficuspidati-Fraxinetum rhynchophyllae, Fes/uco ovinae-Pinetum 
dellsiflorae, Saso-QlIercetum mongolicae, Al1emisio-Qllercetum mOllgolicae, Syneilesio palmatae
Carpilletum laxiflorae, Lilio lancifolii-Rhododelldretum schlippenbachii, and Indigofera kinwwii
Secllrinega sujJmticosa cOllllllunity. Nine subassociatious were newly described. Three new alliances were 
defined, a Laricioll olgellsis for coniferous forests ofNorth Korea, a Rhododelldro dahurici-Acerioll 
barbillel1li for slmlb and mantie conununities, and a Weigelo jlmidae-Fagarioll schinifoliae tor slmlb vege
tation. Zonation offorest vegetation in North Korea is briet1y characterized. 
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soil characteristics 

1. INTRODUCTION 

Botanically, the Korean Peninsula reprc
sents a highly noteworthy territory. Almost like 
in a schoolbook, it is possible here to demon
strate vegetation zonation on a detailed scale. 
Mountain ranges cover nearly two-thirds of the 
Korean Peninsula (Kong & Watts 1993). The 
northern part of the peninsula is covered by su
barctic (boreal) forest and cool-temperate for
est, especially in the north and interior (Yim 
1968 sec. Yim & Kira 1975). 

Vegetation zonation 111 North Korea was 
studied along an altitudinal transect on the 
slopes of Mt. Paektu-san (Srlitek & Kolbek 
1994), in particular causal relationships involv
ing altitude, vegetation structure and species 
richness of the flora. The spatial pattern of 
stands of Larix olgensis and their variation in 
space and age was measured directly at the 
same locations (Srlitek & Leps 1994). 

The altitudinal zonation of vegetation in the 
mountains of Myohyang-san and Kumgang-san 
was described by Neuhăusl & Neuhăuslova 
(1994). Their conception may be accepted only 
for the main forest formations based on domi-
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nant trees, such as Quercus mongolica, Pinus 
densijlora, P. koraiensis, Acer pseudosie
boldianum, and Abies nephrolepis. The distri
bution of plant communities along an elevation 
gradient in these mountains and in the Sujang
san is much more complicated. No more de
tailed data about zonation were obtained during 
expeditions in other parts of the country, and 
most results are based on short observations 
only. 

AH available vegetation on the territory of 
North Korea was studied during the years 
1984-1990 (Fig. 8.1). The results were synthe
sized, and most were prepared for publication 
while working on the project in 1992-1994. 
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Other publications conceming this area and the 
same topics are not known. 

The syntaxonomy of the following vegeta
tion types was successfully worked out, partly 
or completely: 
- forests (incI. characteristics of woody forest 

plants, spatial structure, zonation), 
- alpine grasslands, 
- vegetation of rocks and walls, 
- vegetation of water bodies, nitrophilous 

ponds and river banks, 
- salt marshes, 
- rice paddies, soya bean fields, 
- anthropogenic (ruderal) vegetation. 
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Figure 8.1. The location ofthe studied area in wider surrounding ofPaektu-san in Changbai-shan (1), Myohyang-san (2), 
Taesong-san (3), Ljongak-san (4), Kumgang-san (5), Sujang-san (6), CholUua-san (7). 
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Aiso worked out were: 
- an illustrated survey of the distribution of 

woody plants, 
- newly found taxa, 
taxonomy, phytosociology, and ecology of se
lected species. 

In particular, the following were done: 
1. The altitudinal zonation, vegetation types 

and vegetation pattern on two mountain 
ranges (Myohyang-san and Kumgang-san) 
were analyzed. While the vegetation of foot
hill areas is very similar, great differences 
were found in the flora and vegetation of the 
montane and subalpine belts (Neuhăusl & 
Neuhăuslova 1994). 

2. A hitherto unknown type of forest with the 
epiphytic fern Neoniphopsis linearifolia was 
studied in the Kumgang-san. Similar types 
are not known, either from South Korea or 
from Japan. A list of species growing as epi
phytes in N orth Korea was also prepared 
(Kolbek 1995). 

3. In the highest mountains of North Korea (on 
the boundary with China) the vegetation 
structure of woody plants and alpine grass
lands near the timberline was studied. Using 
TWINSPAN classification and CCA (ca
nonical correspondence analysis) ordination 
of populations of Larix olgensis, the endemic 
species dominant in the taiga, the spatial and 
age structure, variability of stand density, 
trunk thickness, height, age and the numbers 
of seedlings of these woody plants were de
termined (Srutek & Leps 1994; Srutek et al. 
1994). 

4. The spatial structure of herbaceous species in 
forest areas was also studied (Srutek & Kol
bek 1994). 

5. The vegetation of rocks was studied, based 
on 199 releves. This hitherto unknown vege
tation type of North Korea was processed by 
numerical methods and classified by the pro
gram NUMCLAS. Eleven units at the asso
ciation level plus higher units, to the level of 
the class Selaginello-Potentilletea, were 
newly described. A complete survey of ali 
relevant units ofthis vegetation and compari-
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son with similar syntaxa elsewhere in East 
Asia was added (Kolbek et al. 1997, 1998). 

6. The vegetation on old walls had not yet been 
studied in Korea (cf. Miyawaki in Japan). 
Four types of vegetation, namely the Com
melino communis-Sedetum sarmentosi, and 
the communities Camptosorus sibiricus
Pi/ea peploides, Oxalis stricta-Microlepia 
pilosella, and Saxifraga jortunaei-Boehmeria 
spicata, were described for dry, sunny, moist 
and shady wall habitats (Kolbek & Vala
chovic 1996). 

7. During the study of water vegetation, types 
dominated by Azolla pinnata, Eichhornia 
crassipes and communities dominated by 
Nelumbo nucifera were distinguished. This 
vegetation, too, was not known from this ter
ritory (Kolbek & Dostalek 1996). 

8. Annual nitrophilous pond and riverbank 
communities were also studied. Eight com
munities were characterized, based on 77 
releves (Jarolîmek et al. 1991). 

9. Salt-marsh vegetation on the west coast of 
North Korea was studied, and six communi
ties were distinguished by NUMCLAS. The 
population density of Suaeda japonica was 
examined, according to distance from the sea 
(Kolbek et al. 1989). 

10. Detailed study of rice-paddy vegetation and 
its comparison with South Korean and Japa
nese rice-paddy vegetation resulted in de
scription of three new syntaxa at the subas
sociation level. NUMCLAS analysis of 111 
releves showed that the communities are 
geographically well differentiated. South Ko
rean rice-paddy vegetation is more similar to 
that of Japan, while the vegetation of North 
Korea is different (Kolbek ef al. 1996). 

Il. Classification of the vegetation of soybean 
fields in North Korea was published 
(Dostalek et al. 1990). 

12. In ruderal habitats, 299 releves were synthe
sized and yielded, after revision, the new al
liance Cosmo-Humulion japonicae and three 
new associations (Mucina et al. 1991, Kol
bek & Sadlo 1996, Sadlo & Kolbek 1997). 

13. Two new plant communities were described 
during the study of lawn vegetation. In par-
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ticular the biology of Zoysia japonica was 
studied in sel11i-natural swards and managed 
lawns. Stands were classified, and species 
ecology and relations to 58 species growing 
together were studied using DCA ordination 
and Braun-Blanquet l11ethods (Srutek & Kol
bek 1992, Blazkova 1993). 

14. The first and second parts of the illustrated 
brief survey of 125 + 73 selected woody spe
cies were published, separately, in a volume 
ofthe Institute of Botany, Pruhonice (Kolbek 
& Kucera 1989, 1999). The book SUl11l11a
rized our knowledge of coenological rela
tions, based on phytocoenological studies. 
The distribution of 398 woody species was 
also recently published (Kolbek et al. 2001). 

15. A few taxa new to the flora of North Korea 
were published (Dostalek et al. 1989). 

16. Taxonol11Y, phytosociology, and ecology of 
some Korean Rhododendron species were 
analysed (Dostalek et al. 1988). 

2. MATERIALAND METHODS 

2.1 Phytocoenological data processing 

Phytocoenological data on forest vegetation 
were obtained during expeditions to the north
ern Korean Peninsula in 1986, 1988, 1989 and 
1990. In ali, 244 releves were made and proc
essed following Braun-Blanquet methods 
(Braun-Blanquet 1964, cf. Westhoff & van der 
Maarel 1978). Except for some sporadic cases, 
a standard releve plot size of 20x20 m was 
used. A modified 9-degree scale was used in the 
field (Barkman el al. 1964), with the level 2 
divided into 2m (in tables = m), 2a (= a), and 2b 
(= b). AII releves were transfonned into a 0-9 
ordinal scale (van der Maarel 1979) before 
computation. Numerical classification by 
NCLAS (Podani 1993) was carried out sepa
rately for two sets of releves: A) evergreen and 
Larix olgensis-dominated coniferous forests at 
higher altitude, and B) semi-deciduous and de
ciduous forests at lower altitude. Ruzicka's co
efficient of similarity and p-flexible clustering 
method (P = -0.25) were applied on the ad-
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justed data. All mosses and lichens of layer Ea 
of data set A were cOl11bined into one "pseu
dospecies" with relevant abundance on the or
dinal scale 0-9. Very different releves of vege
tation on ventarols and incomplete releves of 
other communities (Dostalek el al. 1988) were 
excluded from analyses. The data matrix after 
modification contained 98 releves and 209 spe
cies. Data-set B was reduced. AlI species with 
frequency lower than 1 % were excluded. The 
data matrix computed contained 136 releves 
and 373 species. Phytocoenological tables of 
associations and synoptic tables were arranged 
by the program FYTOPACK (Jarolimek & 
Schlosser 1997), based on resulting dendro
grams and field experience. Plant communities 
of various syntaxonomic levels were character
ised by character, differential, and constant di
agnostic taxa. 

Character taxa include taxa completely or 
almost completely confined to one syntaxon 
(exclusive taxa), and taxa occurring with a clear 
preference for one syntaxon but also minimally 
within the whole relevant class or wider, though 
with a considerably lower presence degree in 
other syntaxa (selective taxa) (sensll Westhoff 
& van der Maarel 1978). Differential taxa are 
taxa occurring only within or with a clear pref
erence for one syntaxon in the framework ofthe 
first higher syntaxon. Constant taxa are taxa 
with constancy class III-V (61-100%). Diag
nostic taxa consist of character, differential, and 
constant taxa. 

Some taxa used in association tables as dif
ferential taxa for subassociations or variants 
also serve as diagnostic taxa of the association 
in the synoptic table. Synoptic tables contain aH 
diagnostic taxa plus indifferent taxa C'others") 
with frequency higher than 20%, including 
mosses. A minus sign "-" indicates that mosses 
were not recorded in the field. Synoptic tab les 
contain constancy inpercent of species in the 
plant communities, based on five or more 
releves. Italic numbers show frequency of spc
cies occurrence in community columns (Spal
ten) based on fewer than five releves. Serial 
numbers of those releves that represent nomen
clature types of associations and subassocia-
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tions are shown in boldface in the association 
tables. 

2.2 Nomenclature 

Names of the vascular plant taxa follow 
a checklist of plant species names by Ri & 
Hoang (1984), except those names completed 
by a full author's citation. The names of bryo
phytes are mostly according to Choe (1980), 
and those of lichens follow a checklist by Y 0-

shimura (1994). Determination of vascular 
plants was based on Anonymous (1972-1976; 
1979), Charkevicz (1985-1989), and Voroshi
Iov (1982). 

The following abbreviations were used in 
the tables: 

Authors of releves: B = Denisa BlaZkova, D 
= Jifi Dostalek, J = Ivan Jarolimek, K = Jifi 
Kolbek, Li = Sek-Ha Li, N = Robert Neuhăusl 
and Zdenka Neuhăuslova, S = Jifi Sadlo, S = 
Miroslav Srutek, and V = Milan Valachovic. 

Mountain ranges and other localities: C 
Chonma-san, K = Kumgang-san, Ke = Kae
song, L = Ljongak-san (or Ryongak-san), M = 
Myohyang-san, S = Sujang-san, and T = Tae
song-san. 

Other abbreviations: bel = below, c = con
stancy, char. = characteristic species, ct = total 
constancy, diff. = differential species, fr = from, 
I = left, L = lower, M = middle, n = near, opp = 
opposite, P = peak, r = right, transgr. = trans
gresive species, un = under, V = valley, vis = 
visiting. 

2.3 Soil analyses 

According to a map of North Korean soils 
published in Pyongyang (1983, authors un
known, personal communication), soils were 
divided into seven groups (originally using 
Russian terminology, here freeIy translated): 
1. brown forest soils, occurring in the northern 

and central parts of the country. These ex
tend south to the Haedju-Won-san boundary 
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and north to the Russian border; in the east 
they occur only along the shore of the Japan 
Sea; 

2. red-brown forest soils, occurring in the south 
near Haedju and in the east near Wonsan; 

3. podzolized soils, occurring in foothilIs and 
mountains above about 150 m. The soils are 
acidic, with pH values round 4. Picea 
koraiensis and Abies nephrolepis are domi
nant trees on these soils; 

4. podzolized brown mountain soils, known 
from montane areas near the northern bound
ary of North Korea in areas typically with 
Larix olgensis forests; 

5. skeIetal soils, occurring in hills and lower 
mountains; 

6. mountain meadow soils, occurring under al
pine grasslands and mountain meadows from 
the north (e.g. Mt. Paektu-san) to the bound
ary with China; 

7. yeIlow or yellow-red soils, known only from 
South Korea (e.g. Cheju Island). 

According to our investigation, most soils in 
forests are skeletal or very skeletal soils (group 
5), with AlC horizons, or brown soils with AlB 
horizons. Their chemical composition indicates 
acidic, humus-rich, nutrient-poor soils (espe
cially poor in calcium and magnesium), but 
mostly with fresh, moist upper horizons richly 
overgrown by roots (see detailed description of 
horizons and chemi cal character in text). 

Selected soil parameters were measured by 
chemi cal analyses: 
- pH values - electrometricaly in distilled H20 

and in 0.1 M solution KCI; 
- N-N~ - using calomel electrodes with 

Nessler reagent; 
- total N - distilled by Kjeldahl method 

(Hrasko et al. 1962); 
- organic content C (Cox) - by oxidized mix

ture K2Cr207 and H2S04 following the 
Springer and Klee method (Thun et al. 1955); 

- P-P04 - by extraction with sodium bicarbon
ate (NaC03) following the Olsen method plus 
reaction with Mo-reagent and H2S04 (Olsen 
1954, Murphy & Riley 1962); 

- exchangeable ions - in solution of 1 M 
CH3COON~ (by pH 7); 
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- Ca2+, K+, Na+ - by the method of emissions; 
- Mg2+ - by absorption using spectrometer 

AANI fy. Cari Zeiss (Jackson 1958); 
- N03-, S04-, cr - by capillary izotachophore

sis method using ITP analyser ZKI-Ol elec
trolyte fy. Villa-Labeco (Bocek 1987). 

3. RESULTS 

3.1 Vegetation zonation 

In the territory of North Korea, three vegeta
tion zones with some altitudinal belts were 
distinguished as follows: 
- coniferous taiga forests, 
- mixed deciduous forests (coniferous and 

broad-leaved trees), and 
- mixed semi-deciduous forests (coniferous 

and broad-Ieaved trees). 
These are very different in physiognomy and in 
species composition, which reflects different 
microclimatic conditions along the north-south 
climatic gradient. The mountains on the north
ern border of the peninsula represent the south
ern limit of coniferous stands of the Siberian 
taiga (cf. Sriitek et. al, chapter 10 of this vol
ume). 

1. In the northernmost and highest elevations 
of the Changbai Mountains, a large area is 
covered by larch forests. These are domi
nated by Larix olgensis, taxonomically a 
small species ofthe widely distributed L. si
birica. The taiga vegetation zonation in the 
Changbai-shan depicted by 1. Kolbek in 
1986 is shown in Fig. 8.2. 

a) Light-taiga forests belong to the group of 
deciduous coniferous forests. The canopy is 
usually open, with cover ranging from 20% to 
60%. Lower cover is typical for higher eleva
tions, near the actual timberline, and higher 
cover for lower elevations. The understory is 
well-developed, with shrub layer (5-40% 
cover), herb layer (60-75%), and ground layer 
(50-95%). The vegetation is of natural floristic 
composition and, around Paektu-san (2744 m), 
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reflects the secondary succession after the last 
volcanic eruption, in 1702. The human impact 
is relatively low, except near Samji Lake. These 
forests, together with the following types, are 
among the most natural, undisturbed forest 
communities in the country. 

b) A smaller area is occupied by dark-taiga 
forest, i.e. evergreen coniferous forest. Higher 
air humidity (fog) is a typical feature of its 
sites. The dominant species in the closed forest 
canopy are Picea jezoensis and P. koratensis, 
the cover of the shrub layer reaches 40%, and 
the herb layer is sparse. Physiognomically im
portant are garlands of Usnea ssp., hanging on 
tree branches, and a compact moss carpet up to 
60 cm thick. Broad-Ieaved woody species ofthe 
genera Betula, Sorbus, Lonicera, Oxycoccus, 
Phyllodoce, and Vaccinium, frequently occur in 
both taiga types, as well as various taxa of Le
dum palustre agg., including the endemic shrub 
Ledum palustre var. maximum, and Rhododen
dron aureum. Characteristic in the herb layer 
are Calypso bulbosa, Clintonia udensis, Ltn
naea borealis, and species ofthe genera Dipha
siastrum, Pyrola, Lycopodium and Parnassia. 

c) Light taiga also occurs, with Larix olgen
sis and Betula paishanensis as dominant species 
and a similar floristic composition but different 
structure from type 1 a. 

2. Mixed forests of evergreen conifers and 
broad-Ieaved deciduous trees prevail further 
south, in the central and southem part of 
North Korea, in lower and less compact 
mountain ranges (Fig. 8.1). These differ 
markedly at different altitudes. 

a) Small patches of shrub vegetation domi
nated by Pinus pumila and Betula ermanii oc
cur on the highest summits, as in the northern 
Changbai-shan. 

b) Steep, rocky slopes are covered by mixed 
forests with very open canopies. Abies nephro
lepis and Pinus koraiensis prevail in tree layer, 
Larix olgensis occurs sparsely, and endemic 
Thuja koraiensis grows in the shrub layer. 
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Figll/'e 8.2. Zonality of vegetation in Changbai-shan Mts. 

c) At lower elevations, the common woody 
forest species Quercus mongolica and Pinus 
densiflora predominate in various types of 
vegetation. These are accompanied by Euony
mus alata, Fagara schin~rolia, Rhododendron 
mucronulatum, R. schlippenbachii, Styrax 
obassia and Aralia elata in the drier and more 
acidophilous types . Juniperus rigida asserts 
itself in the light stands of the lower colline and 
submontane belts but is replaced by Thuja 
koraiensis at montane sites. The moist valley 
aud scree forests are very rich in herbs and 
woody plants. Representative species include 
Carpinlls laxiflora, Fraxinus rhynchophylla, 
and several species of maple (Acer pseudosie
boldianum, A. mono, A. palmatum, A. tr~florllm, 
A. tegmentosum and A. ukurundense). The ge
nus Actinidia asserts itself as a liana The 
wanller forest provides habitat for species such 
as Castanea crenata, Micromeles alnifolia and 
Carpinus cordata. Species of Tilia, accompa
l1ied by Pinus koraiensis, Prunus leveilleana, 
Comus controversa, Magnolia sieboldii and 

Benzoin obtusilobum, are also common. The 
shrub layer is usuaIly very well developed. 

3. In the south, along the border with South 
Korea, there are semi-deciduous forest types 
with Zelkova serrata and several species of 
Querclls, such asQ. serrala, Q. variabilis, 
Q. mc-cormickii, and Q. acutissima. Typical 
in the shrub layer are Rhus javanica, R. ver
nic~flura, Codonopsis lanceo/ata, Calli
carpa dichotoma and Solenolantana carle
sii. Present also are Rhododendron, Magno
/ia, Weigela, Lespedeza and Smilax and nu
merous other genera rich in species. These 
are associated with species of Bambusaceae 
and some endemic species, e.g. Pentactina 
rupicola, Clematis nobilis and Pinus 
koraiensis (Kolbek & Kucera 1989). The 
southern part of North Korea is much more 
species-rich than the northern part. 

The distribution of Korean forest communities 
is limited by different influences of the primary 
ecological factors: 
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1. climate (cf. climatic climaxes such as Saso
Quercetum, Taxo-Pinetum, Rhododendro
Laricetum, Carici-Abietetum); 

2. soil characteristics (cf. edaphic climaxes 
such as Parthenocisso-Fraxinetum, Lilio
Rhododendretum, Polysticho-Rhododendre
tum); and 

3. human influences (cf. communities such as 
Artemisio-Quercetum or Indigofera kirilowii
Securinega suffruticosa). Most lowland and 
upland forests have been exposed to strong 
human pressure for a long time. Conse
quently their floristic composition changed. 
The human impact also changed the propor
tions of dominant species: Pinus densiflora 
was preferred in forest management and 
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Quercus mongolica was suppressed (cf. 
Nakagoshi 1995). 

Only climatic-climax forest communities ap
pear in significant vegetation zones or belts. 
The distribution of forest communities of 
groups 2 and 3 depends on soil conditions or 
human influences more than on natural zona
tion. The zonation of the main broad-Ieaved 
forests in the Myohyang-san, Kumgang-san, 
and Sujang-san, and a comparison with their 
distributions in South Korea (data by Kim J. -W. 
1992), are depicted in Fig. 8.3-8 .5. The warmer 
climate to the south means that the forest com
munities occur at higher elevation in the south 
than in the north. 

Lychno..Quercetum 

5 

4 

South Korea 

Kurrgang-san 

Figllre 8.3. Comparison of distribution of Lyclmo-Qllercetum mOllgolicae in relation to elevation in South Korea (Kim J.
W. 1992) aud three North Korea mountain ranges. 



Forest vegetation ofthe northern Korean Peninsula 

8 

7 

6 

ij' 5 
&:: 

~ 4 

l 3 

Saso-Quercetum 

altitude 

South Korea 

Kurrgang-san 

271 

Figure 8.4. Comparison of distribution of Saso-Quercetum mOllgolicae in relation to elevation in South Korea (Kim .T.-W. 
1992) and three North Korea mountain ranges. 

Arte m i si o-Que rcetu m 

altitude 

Soulh Korea 
Kurrgang-san 

Figllre 8.5. Comparison of distribution ofArtemisio-QlIercefllm mOllgolicae in rclalion lo elevalion in South Korca (Kim .T.
W. 1992) and thrcc North Korea mountain Hmges. 
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3.2 N umerical cIassification 

The results of numerical classification are 
shown in Fig. 8.6 (data set A) and Fig. 8.7 (data 
set B). The four main clusters recognizable in 
the dendrogram (Fig. 8.6) were interpreted as 
four associations within the alliance Laricion 
olgensis. The structure within the clusters 
shows infra-association variability and has been 
explained at the levei of subassociations or 
variants. Releves 5 and 83, strongIy differenti
ated by high dominance of Rhododendron da
huricum in the shrub layer, were characterised 
separately in the text. Ciusters in the dendro
gram (Fig. 8.7) were interpreted with regard to 
field experience and published information on 

2 

4 
I I 
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the relevant plant commumtles. The resulting 
classification differs slightly from the results of 
the numerical classification. Clusters T4 and T6 
are well characterised by character and differen
tiaI species. Clusters T8.1 and T8.2 represent 
two communities with a common dominating 
life form; in these communities the tree Iayer is 
absent and the shrub layer dominates. In the 
releves fused into the cluster T7, character and 
dominant species of the association represented 
by cluster T5 are completely absent. Ciusters 
TI, T2, and T3 seem to be the most problem
atic. A large number of apparently unrelated 
species dominate the releves of these clusters. 
Every of cluster was classified at the associa
tion level. 
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F'igllre 8.6. Dendrogram of ~-t1exible clustering of coniferous forests ([3=-0.25). 1. Rhododel/dro aurei-Lmicetllnl o/gel/sis, 
2. Goo((vero repentis-Piceetuni jezoensis, 3. Cmici peiktllsani-Abietetuni Ilephro/epidis, 4. Ledo deCllnlbelltis-Laricelllnl 
olgel/Sis. 
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Figure 8.7. Dendrogram of p-flexible clustering of broad-leaved aud mixed forests (/3=-0.25). 1. Lychno-Quercetum mon
golicae, 2. Vaccinio-Quercetum mongolicae, 3. Parthenocisso tricuspidati-Fraxinetum rhynchophyllae, 4. Festuco ovinae
Pinetum densiflorae, 5. Saso-Quercetum mongolicae, 6. Artemisio-Quercetum mongolicae, 7. Syneilesio palmatae-Car
pilletum laxiflorae, 8.1 Lilio lancifolii-Rhododelldretum schlippenbachii, 8.2 Indigofera kirilowii-SecUfillega sufJruticosa. 

These aSSOCIatlOns have great infra
association variability and relatively low differ
entiation between associations. Four ofthe most 
different releves (T3.2) have been grouped in 
the cluster T3.1 (Parthenocisso tricuspidati
Fraxinetum rhynchophyllae). These probably 
represent degraded forest stands affected by 
human activities. 

3.3 Description of plant communities 

3.3.1 Coniferous forests 

VACCINIO-PICEETEA Br.-BI. 1939 

Abieti nephrolepidis-Piceetalia jezoensis Song 
1992 

Laricion olgensis aII. nova hoc loco 
Nomenclatural type: Ledo decumbentis
Laricetum olgensis Kolbek, Jarolimek et Vala
chovic ass. nova 

Characteristic and differential species: Bu
pleurum longeradiatum, Carex peiktusani, Iris 
dichotoma, Larix olgensis, Lonicera edulis, 
Malus baccata, Ostericum maximowiczii, Picea 
koraiensis, Populus davidiana, Prunus padus, 
Pseudostellaria heterophylla, Pyrola dahurica, 
Rhododendron parvifolium, Ribes horridum, 
Salix arctica, Sanguisorba parviflora, Saus-
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surea a/picola, Sorbus sambucifolia, Spiraea 
ulmi/olia, Viola sachalinensis. 

The alliance groups the larch-forest com
munities of the mountain taiga, with Larix 01-
gensis or Abies nephrolepis, Picea koraiensis 
and P. jezoensis as dominant species. Occur
rence of this alliance in eastern Asia coincides 
with the distribution area of Larix olgensis, i.e. 
the northern Korean Peninsula and adjacent 
mountain regions of northeastern China. Com
munities of the alliance are known from alti
tudes between 1190 and 1950 m in the Chang
bai-shan. 

In the stands of "light taiga" the dominant 
species is Larix olgensis. In the "dark taiga" 
Abies nephrolepis and various Picea species are 
dominant, and the occurrence of Larix olgensis 
is suppressed. The habitats are favourable in 
terms of precipitation and are situated on gentle 
slopes or in plains. 

The herb and moss layers are remarkably 
rich in species. Species of Rhododendron, 
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Ribes, Lonicera, Betula, Clematis rather fre
quently occur in the shrub layer. 

Rhododendro aurei-Laricelum olgensis 
Dostâlek el al. 1988 (Table 8.8, Fig. 8.8) 

These are thin park-like larch forests with 
giant specimens of Larix olgensis in the tree 
layer and with Rhododendron aureum dominat
ing in the shrub layer. The height of Rhododen
dron aureum depends on elevation, 1.5 m at the 
lowest elevations but hardly 0.5 m at the high
est elevations. This species also occurs above 
treeline (tundra belt) , to 10-15 cm in height, 
and it retains this small size if grown also at 
lowelevations. 

Stands of this association are species-rich, 
and subassociations are well connected with 
specific elevations. The dominant species ofthe 
tree layer is Larix olgensis, with cover (10)20-
60%. Picea jezoensis and P. koraiensis are sub
dominant species at the highest situated loca
tions. Rhododendron aureum, with cover 5-

Figllre 8.8. RllOdodendro allrei-Laricetlln1 olgellsis, Pat!ktu-san (photo by 1. Kolbt!k). 
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40%, dominates the shrub layer. Picea jezoen
sis, Dasiphora fruticosa and more rarely other 
woody species accompany it. The herb layer 
(50-80%) is composed of Juniperus sibirica, 
Phyllodoce coerulea, Vaccinium vitis-idaea, V. 
uliginosum, Linnaea borealis, Festuca ovina, 
Calamagrostis langsdorfii, Solidago japonica, 
Sanguisorba parviflora, Gentiana jamesii etc. 
Within the association four subassociations 
were distinguished: 

1. Rhododendro aurei-Laricetum olgensis 
salicetosum arcticae subass. nova hoc loca 

Nomenclatural type: Table 8.8, releve 8 
Cover varies from 30 to 55% in the tree 

layer, from 5 to 40% in the shrub layer, from 60 
to 75% in the herb layer, and from 50 to 95% in 
the moss layer. Moss-Iayer cover is highest in 
this subassociation. The community was found 
at 1740-1800 m on moist substrate of volcanic 
origin. Besides numerous differential species 
(Table 8.8), Dianthus superbus, Bistorta vul
garis agg., and Campanula cephalotes also 
show a weaker relation to the subassociation. 

2. Rhododendro aurei-Laricetum olgensis 
gentianetosllm algidae subass. nova hoc loco 

Nomenclatural type: Table 8.8, releve 10 
Only three species positively differentiate 

this subassociation, namely Hieracium umbella
tum, Gentiana algida, and Cephalanthera 
longibracteata. It is very welI distinguished, 
however, by the absence of differential species 
such as Sanguisorba parviflora, Viola sachalin
ensis, Linnaea borealis and Lonicera edulis. 
Stands occur between 1730 and 1870 m. The 
cover of the tree layer varies from 40 to 60%, 
the cover ofthe shrub layer is low (0-20%), the 
herb layer has 50-80% cover, and moss-Iayer 
cover is 45-95%. 

3. Rhododendro aurei-Laricetum olgensis 
typicum subass. nova hoc loco 

Nomenclatural type: identical with the nomen
c1atural type of the association name (see 
Dostălek et al. 1988: Table 2, releve 1) 

Lonicera edulis, Ribes horridum, Veratrum 
album and Trţfolium lupinaster are differential 
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species of this subassociation. Saussurea alpi
cola, Gentiana jamesii and Bupleurum euphor
bioides negatively differentiate it. Stands were 
found at 1830-1950 m. The tree layer has rela
tively low cover (l0-50%), and that of the 
shrub layer is even lower (0-15%). The herb 
layer varies from 50 to 85% cover, and the 
moss layer 40-90%. The community was de
scribed by Dostălek et al. (1988), based on only 
three releves. Our data originate from the same 
locations, but the samples are more species
rich. 

4. Rhododendro aurei-Laricetum olgensis 
pyroletosum dahuricae subass. nova hoc loco 

Nomenclatural type: Table 8.8, releve 41 
Stands of this subassociation were found at 

1880-1940 m and represent some of the high
est-situated forest communities in the wide sur
roundings of Paektu-san volcano. Contrary to 
the preceding subassociations, this one occurs 
on eastem and southem slopes rather than north 
slopes. Abies nephrolepis, Picea koraiensis and 
P. jezoensis are typical companions of Larix 
olgensis in the tree layer. A reiativeIy rich 
group of differential species is shown in Table 
8.8. Tree-Iayer cover varies from (l0)20% to 
50(60)%, that ofthe shrub layer reaches at most 
25%, herb-Iayer cover is lower than in the other 
subassociations, and moss-Iayer cover varies 
strongly, from 10% to 80%. 

The association consists of larch forest at 
the highest elevations of ali coniferous forests 
found in the Changbai-shan. It reaches a timber
line and then continues in thin, patchy forms 
(krummholz) continuously changing into low 
shrub tundra of the association Dryado 
tschonoskii-Rhododendretum aurei Dostălek et 
al. 1988. 

The substrate of of the raw soils is volcanic 
tuff and ash, with good mineral content. This 
substrate is also well aerated and has well
balanced moisture. The soil of Rhododendro 
aurei-Laricetum olgensis (Fig. 8.9) is poor, 
very to moderately acidic (pH 3.3-5.2), and 
lacking in nitrates (Table 8.17). It is covered by 
an acid litter and acidic humus layer. The lower 
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layer of the horizon is more basic, probably due 
to contact with the volcanic tuff. 

Soil profiles: 

Fig. 8.9, upper left, Table 8.8, releve 3 

Aoo 0-1 cm - undecomposed dead moss, 
A 1-6 - moderately humic soil without 

skeleton, brown, granular, sandy-loamy, 
slightly through-rooted, with sharp transition to 
CI, 

CI 6-40 - soft, airy tuff, in the upper layer 
finely granular (about 2 mm in diameter) and 
disintegrating into fine tuff sand; downwards its 
size increases, reaching 2-4 cm at the base. 

Table 8.8, releve 6 

Aoa 0-5 cm - undecomposed dead leaves 
litter, 

Al 5-13(15) - blackish grey, moist, humic, 
richly through-rooted soil without skeleton, 

A2 13(15)-20 - clayey-loamy, beige soil 
mixed with weathered tuff, 

C 20 and deeper - volcanic tuff. 

Table 8.8, releve 15 

Aoo 0-1 cm - undecomposed dead moss, 
Al 1-20 - loamy-sandy, granular, moist, 

brown, moderately through-rooted (rhododen
dron) soil, almost without skeleton, 

CI 20-40 - volcanic tuff of average size 
2 cm (from sand to 5 cm), airy, moist and soft. 

Table 8.8, releve 27 

Aoo 0-1 cm - undecomposed grass, 
AII-Il -loamy-sandy, humic moderately 

through-rooted, freshly moist, granular soil with 
little humus, 

CI 11-23(25) - airy volcanic tuff of 1-3 
cm in diameter, 

A2 23(25)-33(35) - loamy-sandy, humic 
granular, brown soil with little humus, 

C2 33(35) and deeper - airy volcanic tuff 
of J -3 cm in diameter. 
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Goodyero repentis-Piceetum jezoensis ass. 
nova hoc loco (Table 8.2, Fig. 8.10) 
Nomenclatural type: Table 8.2, releve 2 

The association represents dark taiga, stands 
of which were found only in the mountains 
along the boundary between North Korea and 
China. Their distribution is probably wider in 
other high mountains of North Korea and in 
closed parts of China and Russia. 

Picea jezoensis is the main tree-Iayer domi
nant, accompanied by Abies nephrolepis, Picea 
koraiensis, and Larix olgensis. The tree layer 
has no deciduous woody species, and only Lo
nicera edulis, penetrating from surrounding less 
closed stands, occurs sporadically in the shrub 
layer. The tree layer, with cover from 70 to 
90% (exceptionally 60%), is very dense and 
creates very dark shade for lower layers. Simi
larly the shrub layer, with cover 35-60%, re
stricts the light needed by the for herb layer. Its 
cover is consequentlylow, only 15-35% (rarely 
50%); Linnaea borealis and Phyllodoce coeru
lea are the most frequent herbs, though Good
yera repens, Lycopodium complanatum, Vac
cinium vitis-idaea, and Pyrola incarnata also 
occur regularly in stands of this association. 
Moss cushions up to 60 cm thick cover at least 
90% of the ground surface, and the herbs are 
rooted in this mat. Ptilium crista-castrensis and 
Pleurozium schreberi are dominants of the 
moss layer. Lichen cover is low. The as soc ia
tion was divided into two subassociations: 

1. Goodyero repentis-Piceetum jezoensis 
usneetosum longissimae subass. nova hoc 
loco 

Nomenclatural type: identical with the nomen
clatural type of the association name 

Stands of this subassociation are decorated 
with dense garlands of the lichen Umea longis
sima, hanging from branches of trees and 
shrubs. Three other good differential herb spe
cies were found, Potentilla coreana, Saussurea 
alpicola, and Gentiana jamesii, as well as four 
mosses (cf. Table 8.2). 
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Figu/'e 8.9. Soil profiles ofRhododel/dro all/'ei-Laticetum o/gel/sis (lIpper left), Ledo decumbel/lis-Laticelum o/gensis 
(lIpper right, lower letl), aud Taxo-Pil/elum plImilae (lower right). 
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2. Goodyero repentis-Pieeetum jezoensis 
listeretosum nipponieae subass. nova hoc 
loca 

Nomenclatural type: Table 8.2, releve 10 
This community is differentiated by six spe

cies. Among them, the high constancy (100%) 
of the orchid Calypso bulbosa is syntaxonomi
cally important. There are fewer moss species 
than in the other subassociation. Ptilium erista
eastrensis is dominant in the moss layer. 

Figllre 8.10. Goodyero repelllis-Piceetllnl jezoellsis, 
Paektu-san (photo by 1. Kolbek). 

The association was found in the Changbai
shan, in a wide area around Mt. Paektu-san, on 
gentie slopes with east or northeast orientation. 
Low cover in the herb layer, with few species, 
is typical for these stands. The physiognomy is 
determined by the nearly 100% cover by a thick 
moss layer and the dense shrub and tree layers, 
consisting of coniferous species shading lower 
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layers . Small fluctuations in soil moisture 
would be expected, due to the densely closed 
moss layer. 

Soil profile: 

Table 8.2, releve 8 

Aoo 0-3 cm - undecomposed dead moss, 
AI 3-9 - dark brown, humic to peaty, 

sandy-loamy to loamy-sandy crumbly soil 
without skeleton, slightly through-rooted, 
moist, indistinctly passing into NC, 

AlC 9-23 - sandy, grey mineral soil of grain 
size 1-2 mm, without coarser skeleton, 

CI 23-34 - beige to light grey tuff sand of 
grain diameter 2-4 mm, 

C2 34 and deeper - rusty brown tuff sand 
of grain diameter 1-10 mm. 

The soils are acidic, with pH values about 
4.0, and covered by a thick layer of mosses. 
Nitrates are essentially absent, and amounts of 
other anions, including phosphates, are very 
low (Table 8.18). 

Carici peiktusani-Abietetum nephrolepidis ass. 
nova hoc loco (Table 8.3, Fig. 8.11) 
Nomenclatural type: Table 8.3, releve 13 

This association combines coniferous forests 
with various proportions of Larix olgensis and 
Abies nephrolepis in both tree and shrub layers. 
Abies nephrolepis penetrates into various com
munities of coniferous forest but in this associa
tion plays the role of dominant or subdominant. 
The dominant tree species determines the floris
tie composition and cover of the herb layer. 
Within the association three subassociations 
were distinguished: 

1. Cariei peiktusani-Abietetum nephrolepidis 
iridetosum dieholomae subass. nova hoc loco 

Nomenclatural type: Table 8.3, releve 5 
Larix olgensis dominates, with Abies 

nephrolepis as subdominant. The stands are 
relatively more open than those ofthe other two 
subassociations. This is reflected in the pres
ence of heliophytes among the differential spe
cies (Dasiphora !ruticosa, Iris diehotoma, Juni
penis sibirica, Trollius ledebourii) and in the 
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fact that herb-Iayer cover is the highest. Ledum 
palustre var. maximum also has high constancy 
in this subassociation and dominates the shrub 
layer. 

Figll/"e 8.11. Carici peiktllsalli-Abietetum nephrolepidis, 
Paek-tu-san (photo by J. Kolbek). 

2. Carici peiktllsani-Abietetum nephrolepidis 
phegopteridetosum polypodioidis subass. 
nova hoc loco 

Nomenclatural type: identical with the nomen
clatural type of the association name 

The cover by Larix ofgensis and Abies 
nephrolepis is relatively balaneed. Picea je
zoensis is more frequent. The differential spe
cies tolerate more shade and higher eover in the 
tree layer. 

3. Carici peiktusani-Abietetum nephrolepidis 
lycopodietosum complanati subass. nova hoc 
loca 
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Nomenclatural type: Table 8.3, releve 16 
Abies nephrolepis dominates in both the tree 

and shrub layers. Its densely branehed erowns 
oceasion deep shading of the herb layer, its 
eonsequent low eover (20-40%), and the oeeur
renee there of shade-tolerant speeies sueh as 
Lycopodium complanatum and Ribes horridum. 
Stands of this subassoeiation lack the helio
philic species of the previous two subassoeia
tions (Clintonia udensis, Prunus padus, Bupleu
rum longeradiatum, Clematis ochotensis, Ligu
faria fischeri, Lonicera edu lis , Rosa davurica, 
Calamagrostis langsdorfii etc.). 

This association is a transitional unit be
tween the light lareh forests and dark taiga (rep
resented in North Korea by Goodyero-Piceetum 
jezoensis, see above). This association was 
found at 1360-1450 01, on plains or slightly 
sloping relief. It is relatively species-rieh and 
well differentiated from the other assoeiations. 

The soils of Carici-Abietetum are rather 
acidie (pH ± 3.8), poor in carbon and calcium. 
Anion content is low (Table 8.19). 

Soil profile: 

Table 8.3, releve 10 

Aaa 0-5 em - undeeomposed fallen leaves 
litter, 

Al 5-20 - dark brown, very humie, moist, 
richly through-rooted soil, 

Ne 20 and deeper - voleanic tuff, rusty 
brown, with moderate rooting. 

Ledo decumbentis-Laricetum olgensis ass. 
nova hoc loco (Table 8.4, Fig. 8.12) 
Nomenclatural type: Table 8.4, releve 6 

The lowest belt of forests dominated by 
Larix olgensis in the high mountains near 
Paektu-san voleano was plaeed in this assoeia
tion. It oecurs usually on plateaus or very gentle 
slopes, including regularly on slightly undulat
ing terrain and in depressions with higher 
groundwater levels. Stands of this assoeiation 
oeeupy large areas near Samji Lake, whieh 
naturally keeps a higher groundwater level. 
This eommunity develops typieally at 1190-
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Figure 8.12. Ledo decumbelltis-Laricetllm olgensis, Paektu-san (photo by J. Kolbek). 

1400 m. Only smaller stands were found on 
plains or in depressions at higher elevation. The 
most important role in the floristic composition 
of this community is pIayed by species adapted 
to higher groundwater levels and species grow
ing on repeatedly wet substrates, such as Ledum 
decumbens, L. palustre var. maximum, Betula 
platyphylla, Dianthus superbus, Salix arctica, 
Achillea ptarmica, Sanguisorba parviflora, 
Rhododendron parvifolium, and Vaccinium 
uliginosum. 

Larix olgensis dominates in the tree Iayer, 
with a high constancy also of Betula platy
phylla. Tree cover varies between (5)20% and 
75%. The stands are thin and light. The same 
species, together with Lonicera edulis, thus 
constitute a rich shrub layer with cover of 
(5)20-75%. 

Within the association four subassociations 
were distinguished: 

1. Ledo decumbentis-Laricetum olgensis 
linnaeetosum borealis subass. nova hoc loco 

Nomenclatural type: Table 8.4, releve 2 
There are two differential species, Linnaea 

borealis and Allium thunbergii. Ledum palustre 
var. maximum and Juniperus sibirica are very 
frequellt. The unit is strongly Ilegatively differ
elltiated by the absence of Artemisia stoloniJ~ 
era, Rasa davurica, Dasiphora frulicasa, Fes
tuca avina, Sanguisorba parv~flara and Fra
garia orientalis. This subassociation occupies 
wetter habitats than the others, at elevations 
near 1190 m. Herb-Iayer cover varies widely 
from 30 to 85%, broken by thick moss cush
ions. Shrub-Iayer cover is 45-70%. The tree 
layer is thin (30-70%), sometimes with gaps. 

2. Ledo decumbentis-Laricetum olgensis 
patentilletosum cryptotaeniae subass. nova 
hocloco 
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Nomenclatural type: identical with the nomen
clatural type ofthe association name 

This subassociation has 8 differential spe
cies (see Table 8.4). Ledum palustre var. maxi
mum occurs at lower abundance but with high 
constancy, being completely lacking in the 
following two subassociations. Stands of this 
type occupy altemately wet and dry, well 
lighted habitats with wandering shade, at 
elevation 1190-1400 m. 

3. Ledo decumbentis-Laricetum olgensis 
brometosum jezoensis subass. nova hoc loco 

Nomenclatural type: Table 8.4, releve 19 
This subassociation with three weakly dif

ferential species (Rhododendron dahuricum, 
Bromus jezoensis, Cladonia stellaris) is how
ever very well differentiated negatively. Thin 
stands of this subassociation are remarkable in 
that they have the lowest tree-Iayer and shrub
layer cover of all four subassociations. The dif
ferential species are heliophilic and are missing 
in the other coniferous communities studied. 
This more thermophilous, xerophilous wing of 
the association occupies plains and is character
ized by lower frequency and abundance of Le
dum palustre and Vaccinium uliginosum. 

4. Ledo decumbentis-Laricetum olgensis 
betuletosum paishanensis subass. nova hoc 
loco 

Nomenclatural type: Table 8.4, releve 21 
This subassociation occurs at highest eleva

tion, 1400-1600 m, on flat areas and gent1e 
slopes with regularly undulating terrain. Undu
lating surfaces permit the simultaneous occur
rence of more mesic species (such as Rhodo
dendron parvifolium, Iris dichotoma and Betula 
paishanensis) and more xeric species (such as 
Potentilla coreana, Majanthemum dilatatum, 
and Tha/ictrum contortllm). Cover is relatively 
low in the tree layer (20-60%) and shrub layer 
(20-45%). All diagnostic taxa, including Lo
nicera edulis in the shrub layer, are heliophilic 
species. The occurrence of Carex peiktllsani 
suggests that the subassociation is transitional 
to the association Carici peiktusani-Abietetum, 
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which occupies connected neighbouring habi
tats at lower elevations. 

The stands of Ledo-Laricetum at the 10west 
elevations of the Larix olgensis-dominated for
est are probably affected significantly by human 
activities. People systematically cut some tree 
species, mainly Larix olgensis. The resulting 
canopy gaps permit greater development of the 
shrub layer. It is curious, however, that lumber
ing does not affect the structure and floristic 
composition of the community so much. Re
construction ofthe community, up to the subas
sociation level, is possible even at heavily im
pacted locations around villages. 

The soils of the Ledo-Laricetllm (Fig. 8.9) 
are rather acidic (pH 4.2-4.8) and poor in car
bon and calcium. Both the C:N and Ca:Mg ra
tios are balanced. Anion content is low (Table 
8.20). 

Soil profiles: 

Fig. 8.9, upper right, Table 8.4, releve 1 

Aoo 0-2 cm - undecomposed litter larch lit
ter, 

A2-12(14) - humic, densely rooted, grey, 
sandy-loamy, granular to slightly crumbly soil, 

CI 12(14)-60 - dark yellow, very pervious 
volcanic tuff, without the humus component 
and with moderate rooting. 

Fig. 8.9, lower left, Table 8.4, releve 19 

Aoo 0-2 cm - undecomposed dead moss, 
A2-13 - blackish gray, humic, sandy-Ioamy 

to 10amy-sandy, crumbly, freshly moist soil, 
moderately rooted, with small tuff pieces of 1 
cm (10%), distinct1y passing into the C horizon, 

C 13-40 - tuff gravei 1-2 cm in diameter, 
with admixture of sand. 

Rhododendro dahurici-Acerion barbinervi alI. 
nova hoc loco 
Nomenclatural type: Polysticho retroso
paleacei-Rhododendretum dahurici 

Characteristic and differential species: Acer 
barbinerve, Cladonia amaurocraea, Oncopho
rus wahlenbergii, Polypodium virginianum L., 
Polystichllm retroso-paleaceum, Rhododendron 
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dahuricum, Sedum middendorffianum, Sphag
num girgensohnii 

This alliance includes the shrub and mantie 
communities of coniferous and deciduous for
ests at higher altitudes of eastem Asia. Tree
layer species are present only sporadically and 
with low cover usually not exceeding 30%. The 
shrub layer has often a high cover, but there are 
also stands with low shrub-Iayer cover, which 
can physiognomically be called mantie com
munities. Due to regular soil cultivation for ag
riculture, natural shrub and mantie communities 
occur only sporadically in the landscape. Such 
communities develop regularly as forest man
tles, however, in less accessible mountains and 
higher hilI country, on sites rather remote from 
settlements, or in habitats where forests are 
hindered edaphicaly. Their occurrence around 
talus and rocks is conditioned edaphicalIy and 
represents disclimax stages of primary succes
sIOn. 

In the northem part of the Korean Peninsula, 
this alIiance is represented recently by only one 
identified association occurring in the moun
tains along the boundary with China. 

Polysticho retroso-paleacei-Rhododendretum 
dahurici ass. nova hoc loco (Table 8.5) 
Nomenclatural type: Table 8.5, releve 3 

This is a synecologically conditioned shrub 
community related exclusively to ventarol 
cracks at the margins of lava flows in the 
Changbai-shan. Stands of this community are 
dense shrub thickets mainly of Rhododendron 
dahuricum accompanied by Betula platyphylla, 
Acer barbinerve, etc. Shrub-Iayer cover can 
reach 90%. Trees occur only occasionally 
(Larix olgensis, Betula platyphylla, rarely Sor
bus amurensis and Abies nephrolepis), with low 
canopy (0-30%, maximum 45%). The herb 
layer consists of Ledum palustre var. maximum, 
Polystichum retroso-paleaceum, Polypodium 
virginianum, Lycopodium clavatum, L. chinen
sis, Camptosorus sibiricus and Lepisorus us
suriensis. Physiognomieally important are the 
moss and lichen layers, with regularly high 
cover of around 95%. Sphagnum girgensohnii, 
Pleurozium schreberi, Ptilium crista-castrensis 
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and Hylocomium splendens are the most abun
dant species. Cladonia rangiferina var. grisea, 
C. amarocraea and Oncophorus wahlenbergii 
occur with high constancy. The association was 
divided into two subassociations: 

1. Polysticho retroso-paleacei
Rhododendretum dahurici ledetosum maximi 
subass. nova hoc loca 

Nomenclatural type: identical with the nomen
clatural type of the association name 

This subassociation is differentiated by the 
high abundance and constancy of Ledum palus
tre var. maximum, mosses Sphagnum girgen
sohnii, Dicranum PQlysetum, and Rhytidium 
rugosum, and the lichen Peltigera scabra. The 
stands represent an earlier successional stage, 
on rocky volcanic tuff, with lower cover by the 
shrub layer and higher cover by the herb layer. 

2. Polysticho retroso-paleacei
Rhododendretum dahurici sorbetosum 
amurensis subass. nova hoc loco 

Nomenclatural type: Table 8.5, releve 13 
Stands of this subassociation are character

ised by high constancy of Sorbus amurensis in 
shrub layer, of Daphne kamtschatica in the herb 
layer, and of Anastrophyllum minutum and Cla
donia stellaris in the moss layer. These stands 
represent a later, more developed successional 
stage with higher shrub-Iayer cover and lower 
cover by trees and herbs. 

AII stands of this association were found 
around Naegok Village, at about 950-1000 m, 
on 30-400 slopes with north, northeast or 
northwest orientation. This association would 
be expected alI along lava flows at the foot of 
volcanos in North Korea and China. 

The soil in one sample was very aeidie (pH 
3.8), as can be expected in the volcanie vapours 
eontaining sulphur dioxide and from the aeidie 
humus (Table 8.21). 

Soil profile: 

Table 8.5, releve 6 

Aoo 0-1 em - undeeomposed dead moss 
and liehens. 
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A 1-6 - richly rooted, sandy-Ioamy humic 
peaty soil without skeleton, 

NC 6-15 - tuff sand. 

Abieti nephrolepidis-Piceion jezoensis Song 
1991 

This alliance was described for isolated 
subalpine coniferous forests in northeastern 
Asia (cf. Song 1991, 1992a). In Korea these 
communities occur in highest summits in cen
tral and southern part of country. More northern 
are developed the continental coniferous for
ests, described here as new alliance Laricion 
olgensis. 

The Abieti nephrolepidis-Piceion jezoensis 
is determined by the presence of species such as 
Acer ukurundense, A. tschonoskii, Lonicera 
sachalinensis, Rhododendron schlippenbachii, 
Syringa wolji, Thuja koraiensis, Tripterygium 
regelii, and Vaccinium koreanum, whereas 
typical boreal species of the Vaccinio-Piceetea 
are almost absent. 

Taxo-Pinetum pumilae Song et Nakanishi 
1985 (Table 8.6, rels. 1-3) 

Pinus pllmila, a dwarf pine, represents a Si
beri an boreal element that immigrated into the 
Korean Peninsula during Pleistocene. 

The stands are open and occupy windy, 
cold, dry habitats, typical of the highest moun
tain ridges and summits. In North Korea the 
community was recorded only on SW slopes 
aud on the tops of Mt. Wonmanbong and Mt. 
Pirobong (Myohyang-san), from 1750 to the 
1870 m. According to Korean colleagues from 
Pyongyang similar stands were observed near 
the Chinese boundary. This association was 
described by Song & Nakanishi (1985) from 
similar ecological conditions on Mt. Sulak (= 
Sorak, Soelag) of South Korea. They character
ize the dominant dwarf pine as a cold-resistant, 
cryophilic, but chionophobic taxon with very 
narrow ecological an1plitude. 

Generally, Pinus pumila stands do not cor
respond to the krummholz belt of Europe, de
spite the physiognomic similarity and frequent 
occurrence at treeline. Okitsu & Ito (1984, 
1989) and Okitsu (1998) consider Pinus pumila 
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to be a unique species growing well in habitats 
with sufficient snow cover during 10ng winters. 
At lower elevation and in more protected 
places, Pinus pumila is slowly replaced by 
growth with isolated stunted Betula ermanii aud 
open forest dominated by Picea jezoensis. 
Betula ermanii might have been the only com
petitor for the niche of Pinus pumila (Okitsu & 
Ito 1989) especially on substrates with a layer 
of fine soi!. Pinus pumila dominates strongly on 
rocky sustrates. Chytry et al. (1995) described 
the Pleurozio schreberi-Pinetum pumilae from 
the subalpine belt of the Barguzinskiy range in 
eastem Siberia. It is not similar to the Taxo
Pinetum. A different association Vaccinio
Pinetum pumilae Maeda et Shimazaki 1951, as 
well as higher syntaxa, are known from Japan 
(Miyawaki 1986, 1987). 

The rare endemic Taxus caespitosa does not 
occur in North Korea, but the whole physiog
nomy of this community is very similar. In 
monodominant stands Pinus pumila grows with 
Thuja koraiensis, Rhododendron aureum, soli
tary individuals of Betula ermanii, S'yringa 
wolji, and rarely Abies nephrolepis. Character
istic species of higher syntaxa are Thuja 
koraiensis, Tripterygium regelii, Lonicera sa
chalinensis, and Acer tschonoskii. As on Mt. 
Sulak, typical Vaccinio-Piceetea species are 
missing or are very scarce. According to Okitsu 
& Ito (1989), the Pinus pumila scrub on wind
swept ridges represents relict thickets. The can
opy is a densely closed shrub layer of dwarf
pine, around 50-120 cm high. The herb layer is 
poor, frequent1y with only Calamagrostis arun
dinacea var. hirsuta. Well developed moss 
layer was not determined. 

The soil (Fig. 8.9) is moderately acidic (pH 
4.5-5.1) and apparentl y possesses a good buff
ering capacity, which is manifested in the small 
difference between the actual and exchangeable 
acidity (Table 8.22). The upper soil horizon is 
richer in nutrients of organic origin, especially 
potassium, phosphorus, nitrogen and nitrates. 
The ratio of calcium to magnesium is favour
able, even in the lower layers ofthe profile. 
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Soil profiles: 

Table 8.6, releve 2 

Aoo 0-3 em - undeeomposed fallen leaf lit
ter, 

A3-12 - dark brown, loamy, moist soil with 
dense rooting, 

Al 12-25 - brown, loamy, densely rooted 
soil with admixture of small graveI, 

AlC 25 and deeper - weathered bedroek 
mixed with the upper horizon. 

Fig. 8.9, lower right, Table 8.6, releve 3 

The depth of the soil profile depends on 
the relief, i. e. on outerops, with soil poekets of 
variable depth 

Aoo 0-2 em - undecomposed leaflitter, 
A2-12 - dark brown, loamy, crumbly, very 

strongly rooted soil, practically without skele
ton or with coarse skeleton fallen from the 
walls, 

AlB 12-45 - loamy to clayey-loamy, crum
bly soil, lighter brown than the upper layer, 
moderately rooted, freshly moist. 

Thujo koraiensis-Piceetum jezoensis ass. nova 
hoc 10co (Table 8.6, rels. 4-7) 
Nomenclatural type: Table 8.6, releve 5 

This eommunity represents a transition zone 
between Pinus pumila thiekets and the forests 
below. Characteristic stands occur above 
treeline or closely below it, where the tree layer 
is not closed but forms open stands with good 
light conditions for the lower layers. This asso
eiation has been found below the main moun
tain ridge of the Myohyang-san, at altitudes 
between 1630 and 1755 m, on sites with shal
low soil and on slopes from 15 to 55°. This is 
analogous to the stands of Pinus pumila at 
higher elevation. 

Typical stands are characterized by a canopy 
of Picea jezoensis, sometimes also with Abies 
nephrolepis and with a maximum tree-Iayer 
coverage of 50%. The shrub layer (cover 30-
60%) is eonstituted by spruce and Betula er
manii, with Thl~ja koraiensis common in the 
lower layer. The alliance species, sllch as Acer 
ukurundense and Rhododendron schlippenba-
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chii are present in with higher quantity. The 
herb layer is richer and more diverse, formed 
partly by heliophilic grasses and partly by ele
ments of subalpine meadows, such as Scabiosa 
japonica var. alpina, Ligularia jischeri, Anem
one narcissiflora, Calamagrostis arundinacea 
var. hirsuta, or Clintonia udensis. 

The soil (Fig. 8.13) is acidic (pH 3.9-4.9) 
and relatively poor, with a distinct decrease of 
nitrogen, nitrates, calcium and magnesium in 
the lower layer (Table 8.23). The deeper part of 
the horizon is more alkaline; acidification ofthe 
upper soil results from decomposition of the 
acidic leaf litter. 

Song (1991) published a new association 
Thujo-Abietetum nephrolepidis from Mt. Sulak 
and Taebaek in central Korea. Rhododendron 
brachycarpum var. roseum, Alnus jruticosa var. 
mandshurica, and high constancy of Abies 
nephrolepis differentiate this association, while 
Picea jezoensis is not present. 

Soil profiles: 

Table 8.6, releve 5 

Aoo 0-2 em - undeeomposed leaf litter, 
A2-1O - erumbly, (sandy-) loamy, very 

strongly rooted, airy, humie soil with angular 
skeleton (10-20%), 

AlC 10 and deeper - transition to the 
geologieal substrate. 

Fig. 8.13, upper left; Table 8.6, releve 7 

Aoo 0-1 em - litter mixed with moss, 
A 1-10(12) - very humie, dark brown, 

strongly rooted, erumbly, loamy, freshly moist 
soil with twig fragments, 

AlC 10(12)-30 - brown erumbly soil, 
lighter than the upper layer, humie, with mod
erate rooting. 

3.3.2 Broad-Ieaved aud mixed forests 

OUERCO-FAGETEA CRENATAE Miyawaki et 
al. 1968 em. Kim J.-W. (1990) 1992 

Rhododendro-Ouercelalia mongolicae Kim J.
W.1992 
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Fig/lre 8.13. Soi! proti1es of Thujo koraiellsis-Piceel/ln1 jezoellsis (upper !cft) and Vaccillio-QlIercetlln1 n1ollgolicae (othcrs). 
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Pino koraiensis-Quercion mongolicae Kim J.
W.1990 
Syn.: Rhododendro-Quercion mongolicae Song 
1988 em. Takeda et al. 1994 

Continental, typical Korean mixed and de
ciduous oak forests occur mainly at higher ele
vation in the central part of the Korean Penin
sula. Similar formations are known from south
ern Manchuria and Primorye (eastem Siberia). 
These represent a natural connection between 
subalpine coniferous forests to the north and 
temperate broad-Ieaved forests to the south. 
Typical features of these forests include higher 
abundance of various fem species, such as 
Athyrium coreanum, Dryopteris crassirhizoma, 
Polystichum tripteron, and frequent occurrence 
of conifers, Abies nephrolepis and most com
monly Pinus koraiensis. The alliance Pino 
koraiensis-Abietion nephrolepidis described 
from the mountains of Sikhote-Alin by Guma
rova (1993) has roughly the same floristic com
position. The dominant trees there are also 
Pinus koraiensis and Abies nephrolepis, along 
with some species of Acer and Euonymus, and 
numerous ferns. 

Kim J.-W. (1990, 1996), in his floristic 
characterisation of the alliance Pino koraiensis
Quercion mongolicae, also mentioned Euony
mus, Saussurea, Tilia, and Ligularia as typical 
genera of this unit (ali present also in our 
releves). The tree and shrub layers very often 
contain trees of scree forests , such as various 
Acer and Tilia species, Cornus controversa, and 
Magnolia sieboldii. AII these species differenti
ate this vegetation from the alliance Lindero
Quercion mongolicae, which comprises the as
sociations occurring in the southem part of the 
Korean Peninsula, mainly at lower altitudes. 

LYc/1I1o-Quercetum mongolicae Kim J.-W. 
1990 (Table 8.7, Fig. 8.l4) 
Syn.: Fraxino-Abietetum koreanae Song 1988 

This community groups mesic pine-oak 
mixed forests of montane belts. The soils are 
nutrient-rich and humid. The frequent mist and 
high air humidity in the mountain valleys and 
on northwestern slopes are the most typical 
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physical features of these habitats in central 
North Korea. The best developed stands of this 
community, practically with a complete set of 
diagnostic taxa, occurred below Mt. Pobwang
bong in the Myohyang-san, on west-facing 
slopes at aItitudes between 1050 and 1130 m. 
Only one atypical releve (Table 8.7, reI. 21) 
was recorded, in the Sujang-san at lower aIti
tude. 

Figure 8.14. LycJlllo-Quercelllm mongolicae, Myohyang
san (photo by J. Kolbek) 

Kim J.-W. (1990) characterises the optimal 
conditions for this community similarly, 
namely altitudes from 900 to 1300 m and hu
mid climate. He paid particular attention to the 
occurrence of rare or Korean-endemic taxa such 
as Primula jezoana and Viola diamantica, 
which have a close affinity to this association . 
These species were found in North Korea, but 
another species, Ajuga spectabilis, is endemic 
to South Korea only. Some other species also 
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seem to be weakly characteristic ofthis associa
tion, such as Angelica gigas, Lychnis cognata, 
Pseudostellaria palibiniana, and Tripterygium 
regelii. The author divided the association into 
two subassociations, a Lychno-Quercetum 
mongolicae disporetosum ovalae and a Lychno
Quercetum mongolicae galietosum kamtschati
cum. Some differential species, such as Dis
porum ovale, Melampyrum roseum, Polygo
natum odoratum var. pluriflorum, and Smilax 
nipponica, occur in North Korea in a somewhat 
different combination. The delimitation of both 
units after combining our releves is as follows. 

1. Lychno-Quercetum mongolicae 
disporetosum ovalae Kim J.-W. 1992 
This subassociation includes species-rich 

stands differentiated by Acer mono, Carpinus 
cordata, Magnolia sieboldii in the tree layer, 
and by Rubus crataegifolills a.nd Viola collina 
in understories. Disporum ovale also occurs but 
is missing in the next unit. 

2. Lychno-Quercetum mongolicae 
astilbetosum thunbergii subass. nova hoc 
loco 

Nomenclatural type: Table 8.7, releve 13 
This subassociation is not as species-rich. It 

occurs in the Myohyang-san and Kumgang-san, 
at 500-1230 m. Lespedeza hedysaroides, Rho
dodendron mucronulatum, name-giving Astilbe 
thunbergii, as well as Pinus koraiensis, which 
occurs some in all layers, can be indicated as 
differential species. 

The releves (Table 8.7, rels 18-21) represent 
managed woodlots in various stages after affor
estation, some of which can better be described 
as stunted scrub or brush. If the tree layer is 
present (Table 8.7, rels 18-19), all etages are 
species-poor in comparison with "optimally" 
developed stands. 

The soils are acidic to moderately acidic 
(pH 4.6-5.6), rather poor in lower layers ofthe 
horizon. The Ao layer is richest, with a higher 
content ofnitrates (Table 8.24). The whole pro
file is characterized by a higher ratio of magne
sium to ca1cium. 
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Soil profiles: 

Table 8.7, releve 4 

Aoo 0-3 cm - undecomposed leaf litter, 
A3-15 - dark brown, loamy, well rooted 

soil, on debris substrate with big boulders. 

Table 8.7, releve 5 

Aoo 0-2 cm - undecomposed leaflitter, 
Al 2-8 - very humic, dark brown, crum

bly, loamy, moist soil with dense rooting, 
Bl 8-20 - sandy-Ioamy, lighter brown, 

well rooted soil with admixture of small gravei, 
B 20-40 - loamy soil without gravei but oth-

erwise with similar properties to Bl 

Table 8.7, releve 6 

Aoo 0-2 cm - undecomposed leaf litter, 
Ao 2-4 - brown, moist layer rich in humus, 
Al 4-15 - light brown, loamy soil with 

admixture of sand and gravei up to 5 cm in di
ameter, 

NC 15 and deeper - rock blocks with ad
mixture of soil from the upper layers. 

Vaccinio-Quercetum mOllgolicae Kim J.-W. 
1990 (Table 8.8, Fig. 8.15) 
Syn.: Corylo-Quercetum mongolicae Song 
1988, Quercus mongolica-Pinus koraiensis 
community Nakanishi et Choi 1986 p.p. min. 

This community occurs on southem and 
westem 16 to 40° slopes. In North Korea it was 
considered only at higher elevations (820-1210 
m) in the Myohyang-san, but in mountains of 
South Korea (Taebaek Mts, Sobaek Mts, and 
others ranges), well developed forests were re
evaluated and described as a new association by 
Kim J.-W. (1990). 

Quercus mongolica is the dominant tree; the 
most abundant shrubs are broad-Ieaved Rhodo
dendron schlippenbachii and young individuals 
of Acer pseudosieboldianum. The herb layer is 
not rich and is composed mainly of acidophi
lous species such as Vaccinium koreanum and 
Melampyrum roseum, and relatively humus
loving Ainsliaea acer~rolia, Astilbe koreana, 
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Figllre 8.15. Vaccinio-QlIercetum mongo/icae, Myohyang-san (photo by 1. Kolbek). 

and Hepatica asiatica. The woody species 
composition and structure of these stands are in 
some cases affected by farming activities, so the 
stands are considered to be degraded forest 
stages. This community is occasionally estab
lished as a secondary community of the Ly
chno-Quercetum mongolicae on upper slopes 
(Kim J.-W. 1990). Kim recognized two subas
sociations. According to diagnostic species 
such as Abies holophylla, Betula ermanii, 
Carpinus cordata, only the last releve shows an 
affinity to the subassociation Vaccinio
Quercetum mongolicae abietetosum holophyl
lae. Other releves (1-4 rels in Table 8.8) are 
floristically and ecologically more or less re
lated to the subassociation Vaccinio-Quercetum 
mongolicae hostetosum longipes. Melampyrum 
rosellm, Hosta longipes, and Saussurea grandi
flora are differential species of the subassocia
tion. The last releve also appears to have an 
intermediate character, but we placed ali phyto-

coenoses at the association level, based on our 
material. 

This association has been described from 
southern Korea at around 1000 m. The altitudes 
in the Myohyang-san are comparable and vary 
between 600 and 1250 m. Large granite boul
ders with little moist soils between them repre
sent typical ecological conditions of this com
munity, which occupies rocky granite plates on 
open, extremely sunny slopes with shallow, 
nutrient-poor soils. The dryness and acidity of 
the soils result in low cover by lichens and 
mosses. 

The soil (Fig. 8.13) is acidic to moderately 
acidic (pH 3.9-4.9). The upper layer is rich in 
organic nitrogen and nitrates, whereas the lower 
layer is markedly poorer, especially in magne
sium; the content of nitrogen and carbon also 
decreases downward (Table 8.25). 
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Soil profiles: 

Fig. 8.13, upper right; Table 8.8, releve 1 

Aoo 0-3(4) em - undeeomposed litter from 
oak and rhododendron leaves, 

A3(4)-10 - half-deeomposed humus layer, 
blackish grey, without skeIeton, with fine roots, 
frequent concretions, and a sharp transition to, 

B 10-25 - c1ayey-Ioamy, freshly moist soil 
with small graveI 0.5-5 cm in size (20%), 
richly rooted, rusty brown, moderately crumbly. 

Fig. 8.13, lower left; Table 8.8, releve 2 

Aoo 0-3 cm - layer ofundecomposed litter, 
Al 3-7 - layer of decomposed litter of dark 

brown colour, freshly moist with coarser skele
ton, 

A2 7-35 - loamy, rusty brown, freshly 
moist, crumbly and richly through-rooted soil 
with coarse skeleton (40%), 
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Ale 35-60 - rusty brown, crumbly, clayey
loamy, slightly through-rooted soil with coarse 
skeleton (60%). 

Fig. 8.13, lower right; Table 8.8, releve 5 

Aoo 0-2 cm -layer ofundecomposed litter, 
Al 2-6(8) - sandy-Ioamy humic soil, 

crumbly, dark brown, freshly moist, strongly 
penetrated by tiny roots, 

AlB 6(8)-23 - rusty brown, clayey-Ioamy 
soil with coarse skeleton (25%), crumbly, very 
richly penetrated by roots of herbs and woody 
plants, 

Ale 23-50 - weathered rock substrate 
(granodiorite) with infiltration from the AlB 
horizon of soil with the same properties but lit
tie rooting. 

Figllre 8.16. Pm1henocisso triclIspidati-Fraxinetllnl rhynchophyllae, Myohyang-san (photo by 1. Kolbek). 
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Parthenocisso tricuspidati-Fraxinetum 
rhynchophyllae ass. nova hoc loco (Table 8.9, 
Fig. 8.16) 
Nomenclatural type: Table 8.9, releve 7 

North-exposed rocky slopes and shattered 
rocky crests in the Myohyang-san provide op
timum humid conditions for development of 
mesic forests dominated by ashes (Fraxinus 
spp.). The community has been recorded at alti
tudes between 303 and 700 m, but distribution 
is limited in particular areas by shallow soil. In 
addition to Fraxinus rhynchophylla, Pinus den
siflora and Micromeles alnifolia also occur in 
the tree layer, with oaks (Quercus mongolica, 
Q. dentata) less important. Typical for the 
shrub layer is a dense growth of Acer pseu
dosieboldianum and other maple species which, 
together with other woody species, such as 
Magnolia sieboldii, are able to grow on the 
shallow but fresh, nutrient-rich soil scattered 
among granite boulders. The trunks of trees are 
overgrown by Parthenocisslls tricuspidata. 
Trees are also frequently decorated with lianas 
of Actinidia arguta climbing through all verti
callayers and creating impenetrable thickets in 
some places. Rhododendron species are practi
cally absent. In the herb layer herbs are less 
frequent than tree seedlings. 

Some of the releves (Table 8.9, rels 8-11) 
were recorded near Habiro Monastery, and 
these are probably under long-term pressure of 
human activities. Changes in the tree layer are a 
result of deforestation together with introduc
tion of conifers such as Pinus koraiensis and 
Larix olgensis, or preference of Pinus densi
flora and Quercus mongolica. 

The soils (Fig. 8.17, 8.18) are acidic to 
moderately acidic (pH 3.8-5.9), and the ex
changeable acidity is very high (Table 8.26). 
The upper humus layer differs markedly by its 
higher nutrient content, some samples showing 
a higher content of nitrates. The debris charac
ter of the soil, with a higher content of humus 
and moisture, is completed by the higher con
tent of calcium (Table 8.9, reI. 7) that may 
come from snail shells. It is among the richest 
soils analysed from the region. 
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Soil profiles: 

Fig. 8.17, upper right; Table 8.9, releve 1 

Aoo 0-5(6) cm - undecomposed leaf and 
needle litter, 

Ao 5(6)-9 - decomposed leaf and needle 
litter, 

AI 9-12 - freshly moist, humic, crumbly 
soil, richly rooted, with humus intrusions into 
deeper subhorizons, 

NC 12-25 - loamy-sandy, crumbly soil 
with fine skeleton (40%), uneven transition to 
bedrock. 

Fig. 8.17, upper left; Table 8.9, releve 2 

Aoo 0-5 cm - undecomposed litter, very 
moist, needles and leaves, 

Ao 5-8 - half-decomposed dark brown 
humus, 

AI 8-16 - sandy-loamy to loamy, crumbly 
soil with many concretions, richly rooted, hu
mic, blackish grey, 

A2 16-28 - clayey-loamy, dark brown, 
crumbly soil, very densely rooted, with finer 
and coarser skeleton (15%), up to 12 cm in di
ameter, 

NC 28-50 - clayey-loamy, brown, crumbly, 
freshly moist soil with finer and coarser skele
ton (25%) and with increasing content of 
coarser skeleton below 50 cm. 

Fig. 8.18, upper right; Table 8.9, releve 3 

AfK) 0-2 em - undecomposed litter, 
Ao 2-4 - humus layer of decomposed lit

ter, freshly moist, with dense growths of fine 
roots and with coarse skeleton (60%), 

NC 4-45 - dark brown, loamy, erumbly, 
freshly moist soil with coarse skeleton (70-
80%), very densely rooted. 

Fig. 8.18, upper left; Table 8.9, releve 4 

Aoo 0-4 cm - undecomposed moist layer of 
leaves, 

AI) 4-8 - humic layer of undecomposed 
leaves, slightly rooted, dark brown, 

AI 8-20 - clayey-loamy, slightly rooted, 
moist, erumbly, brown soil with skeleton to 3 
cm in size (20%), 
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Figllre 8.17. Soil profiles of Partltenocisso lIiclIspidali-Fraxinelliffi rlty,lchophyllae. 

NB 20-40 - clayey-loamy, crumbly to 
granular soil, more rooted than the upper layer, 
moist, skeleton content up to 50%, 

CI 40 cm and deeper - increasing content 
and size of skeletal material. 

Fig. 8.18, lower left; Table 8.9, releve 5 

Aoo 0-3 cm - undecomposed leaves and 
other litter, 

AI 3-6 - humus-rich, dark brown, freshly 
moist, crumbly soil, densely penetrated by fine 
roots with mull, 

B 6-37 - loamy, brown, crumbly, slightly 
moist soil with skeleton (30%), lighter brown 
than AI, richly rooted, 

CI 37-45 - greyish black layer of overlap
ping humus horizon, crumbly, sandy-loamy 
with abundant skeletal material (up to 90%). 
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Figure 8.18. Soil profiles of Parthenocisso triclIspidati-Fraxinetllm rhYllchophyllae and Saso-QlIercetum mongolicae 
(lower right). 

Fig. 8.17, lower left; Table 8.9, releve 6 

Aoa 0-3 cm - moist undecomposed litter, 
A3-15 - very strongly root-penetrated, dark 

brown, very humic, crumbly, freshly moist soil, 
sandy-loamy, 

Ne 15-35 - brown, sandy-loamy, crumbly 
soil with a high skeletal content (80%), only 
slightly rooted, freshly moist, Iying immedi
ately on granite bedrock. 

Fig. 8.17, lower right; Table 8.9, releve 7 
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Aoo 0-2 cm - quickly decomposing moist 
1 eaflitter, 

A2-8(l0) - dark brown, very moist, crum
bly, humus-rich soil with skeleton (20%), 
loamy, richly rooted, 

Ale 8(10)-40 - brown, loamy, crumbly soil 
with coarse skeletal material 3-10 cm in diame
ter (about 40% content), deeper on sites with 
big boulders, which sometimes rise to the sur
face. 

Rhododendro mucronulati-Pinion densiflorae 
Kim et Yim 1988 

These forests of Japanese red pine (Pinus 
densiflora) occur on lower hill slopes on vari
ous disturbed habitats with dry sandy soils. This 
alliance groups secondary forests under human 
influence and remains of pine forests on poor 
soils of rocky ridges. A similar but not identical 
unit was described from Japan as Pinion densi
florae Suz.-Tak. 1966. The alliance is charac-
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terised by Pinus densiflora, Juniperus rigida, 
and Rhododendron mucronulatum in the tree 
and shrub Iayers and by Festuca ovina as the 
typical grass. The association Rhododendro
Pinetum densiflorae Suz.-Tak. et Usui 1952 is 
one unit of this alliance (Miyawaki 1986, 
1987). 

Associations such as the Rhododendro 
mucronulati-Pinetum densiflorae Kim et Yim 
1986, a Juniperus rigida-Pinus densiflora 
community known from the periphery of Seoul 
(Kim J.-W. & Kim 1.-H. 1988), and the Festuco 
ovinae-Pinetum densiflorae Song 1992, are 
subordinate units of this alliance (Kim 1. -o. & 
Yim 1988). 

Festuco ovinae-Pinetum densijlorae Song J.
S.1992 (Table 8.10, Fig. 8.19) 
Syn.: Juniperus rigida-Pinus densiflora com
munity p.p. 

Figure 8.19. Fesluco ovillae-Pillellln1 densijlorae, Ljongak-san (photo by J. Kolbek). 
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The Pinus densiflora forests are a common 
vegetation type in the whole Korean Peninsula, 
except the high mountain ranges in the north. 
Pollen analysis (Uh 1991) showed that decidu
ous forests were replaced by pine forest about 
3000 years ago. Farmers later accelerated the 
destruction of oak forest, and now most pine 
forests are secondary anthropogenic forests, 
occurring mostly around settlements (Nakaga
shi 1995, Hong 1998). 

This association has been described in 
southern Korea (northern Kyongsang Province) 
during a study of vegetation changes around the 
Andong Dam area (Song 1992b). Forest com
munities dominated by Pinus densiflora in the 
tree layer and Juniperus rigida in the shrub 
layer, from the Imha Dam area, were also de
scribed Kim J.-W. el al. (1995). In North Korea 
this association was found on gentle slopes (10-
33°) at the base of the mountains of Ljongak
san and Taesong-san, at altitudes from 140 to 
250m. 

These forests are more acidophilous but 
species-rich communities with elements related 
to fine-grained sandy soils with higher content 
of nutrients, humus and moisture, as opposed to 
the association Vaccinio-Quercetum mongoli
cae. 

Pinus densiflora is the dominant tree, and 
Quercus mongolica occurs mainly at low fre
quency or is missing entirely. Song (l992b) and 
Kim J.-W. el al. (1995) also noted the occur
rence of Quercus variabilis in South Korean 
pine forests. In northern Korea this species is 
more or less related to communities of the Lin
dero-Quercion. The other oak species, Q. den
tata and Q. acutissima, are also regularly pre
sent in releves from North Korea. 

Juniperus rigida, Quercus mongolica, Q. 
dentata, Rhododendron mucronulatum, and 
Benzoin obtusilobum are common in the shrub 
layer. Several other, smaller woody species are 
in the herb layer, such as Fagara schinifolia, 
and Lespedeza bicolor. The herb layer is char
acterised by the presence of sedges like Carex 
lanceolata, and grasses such as Festuca ovina, 
Miscanthus sinensis, and Spodiopogon sibiri
cus. Character species, such as Atractylodes 
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koreana, Iris rossi; Lilium concolor var. 
parthenenion, Rhaponticum uniflorum, Sophora 
jlavescens, and Platycodon grandiflorus, occur 
in our releves only in this association. These 
connect our releves with phytocoenoses de
scribed from South Korea The structure and 
main floristic elements in aU layers occur also 
in human-affected pine forests, where oaks are 
exploited and substituted by Pinus densiflora. 

The Festuco-Pinetum was divided into two 
subunits: 

1. Festuco ovinae-Pinetum densiflorae 
peucedanetosum terebintacei subass. nova 
hocloco 

Nomenclatural type: identical with the nomen
clatural type of the association name (see Song 
1992b: Table 2, releve 7) 

In comparison with the second subassocia
tion these are open stands with low canopy and 
denser shrub and herb layers. Heliophilic 
plants, such as Peucedanum terebintaceum, 
Prunella asiatica, Smilax sieboldii, and Lespe
deza bicolor, differentiate this subassociation 
from the next one. 

2. Jtestuco ovinae-Pinetum densiflorae 
lilietosum parthenenioni subass. nova hoc 
loco 

Nomenclatural type: Table 8.10, releve 12 
These are denser pine forests with sciophi

lous plants. Soil moisture is evidently higher 
and results in the presence of the nemoral spe
cies Polystichum polyblepharon, Lilium con
color var. parthenenion, Rubia cordifolia agg., 
Pueraria lobata, and Thalictrum aquilegi
folium. 

The soils are moderately acidic, acidic to 
almost neutral (pH 4.7-6.2), relatively poor, 
and with low mineral content. The calcium con
tent is low, corresponds to the organic content, 
and is of organic origin (Table 8.27). 

Soil profiles: 

Table 8.10, releve 4 

Aoo 0-2 cm - undecomposed leaf litter, 
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Ao 2-12 - dark brown, rieh humus layer 
with mull and eoneretions, 

AI 12-25 - clayey-loamy, light brown soil 
with abundant skeletal material, 

AlC 25 and deeper - debris mixed with soil. 

Table 8.10, releve 8 

Aoo 0-2 em - undeeomposed dry needles, 
Ao 2-5 - half-deeomposed greyish blaek 

humus, 
AI 5-15 -loamy, moist brown soil, 
A2 15-25 - sandy-loamy, brown, moist 

soil, 
AlC 25 and deeper - debris mixed with soil. 

Lindero-Quercion mongolicae Kim J.-W. 
1990 
Syn.: Carpinion laxiflorae Kim et Yim 1986, 
Acero-Quercion mongolicae Kim et Yim 1988, 
Rhododendro-Quercion mongolicae Kim S.-D. 
1988, Callicarpo-Quercion serratae Kim J.-W. 
1990 

This is the central alliance ofthe order com
prising communities with frequently occurring 
Quercus, Rhododendron, Lespedeza, and name
giving Benzoin obtusilobum (syn.: Lindera ob
tusiloba). Other differential speeies, such as 
Callicarpa dichotoma, Carpinus laxiflora, Rhus 
javanica, R. verniciflura and other taxa ofthese 
genera, differentiate this alliance from the Pino
Qllercion. 

Phytogeographieally this allianee oecupies 
10wer elevations (submontane belt) of South 
Korea; in North Korea it is restrieted to the 
foothills of the Kumgang-san. Associations of 
this alliance are more closely related to the 
southern woodlands the suballianee Callicarpo
Quercenion Kim J.-W. 1992. Coniferous trees 
are absent, and dwarf bamboo (Sasamorpha 
pllrpllrascens var. borealis), Disporum smi
lacinum, and other species with subtropical 
character are found. Dominating oaks, e.g. 
Quercus acutissima, Q. aliena, Q. mc
cormickii, Q. serrata, and Q. variabilis, are not 
as abundant as Q. mongolica but are more char
acteristic for this vegetation type. Oplismenus 
undulatifolius, Syneilesis palmata, Codonopsis 
lanceolata, and Lysimachia deltoides (known in 
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South Korea) appear to have found optimum 
conditions in this alliance. Eaeh of these repre
sents a genus mentioned by Kim J.-W. (1996) 
as typical. 

The associations Ainsliaeo-Quercetum mon
golicae Song et al. 1999 and Syneilesio
Quercetum serratae Song et al. 1999, described 
from South Korea, are typieal representatives of 
the alliance. As opposed to the North Korean 
forests, these associations regularly contain 
species such as Carpinus tschonoskii, Corylus 
sieboldiana, Fraxinus sieboldiana, Isodon in
jlexus, Saussurea gracilis, Viola albida, V ros
sii and many others (Song et al. 1999). On the 
other hand, many speeies occurring frequently 
in North Korean units, sueh as Asperula maxi
mowiczii, Carpinus laxiflora, Quercus dentata, 
Rhus javanica, Saussurea nivea and Solenolan
tana carlesii, are not found in these southern 
syntaxa. 

The forests of humid, mesic eonditions in 
the southem part of the peninsula are under 
strong human impact (Kim J.-W. 1992). 

Saso-Quercetum mOfigolicae Kim J.-W. 1990 
(Table 8.11, Fig. 8.20) 
Syn.: Rhododendro-Quercetum mongolicae 
Kim et Yim 1988, Quercetum variabilis Kim et 
Yim 1988 

Saso-Quercetum mongolicae comprises 
mesic bamboo-oak woodlands of the Korean 
Peninsula, whieh reaeh their northern limit in 
the Kumgang-san and of whieh only some re
lated subunits oeeur also in the Chonma-san 
and Sujang-san ranges. These represent the 
most thermophilous forests in North Korea. 

Quercus serrata and Q. variabilis are the 
tree-Iayer dominants but ean be replaeed by Q. 
mongolica in more northem regions. Canopy 
eover varies from 60 to 90%, and shrub-Iayer 
eover ean also be high, up to 75%. Acer pseu
dosieboldianum, Benzoin obtusilobum, Styrax 
obassia, Stephanandra incisa, and Callicarpa 
dichotoma are the main shrub speeies. The 
eover of the herb layer is not more than 75%, 
with Sasamorpha purpurascens var. borealis 
(syn.: Sasa borealis) dominant in typical stands. 
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Figure 8.20. Saso-Quercetun1 n1ongolicae, Kumgang-san (photo by J. Kolbek). 

It is accompanied by species with lower cover, 
such as Carex lanceolata, C. siderosticta, 
Ainsliaea acerifolia, Syneilesis palmata or As
tilbe koreana. The moss layer is mostly absent 
or achieves only low cover. 

This community occurs at lower altitudes, 
usualIy up to 300 m, exceptionally up to 600 m. 
It may occur on slopes up to 40° but seems not 
to prefer any particular orientation. 

This association was described by Kim 1.
W. (1990) and divided into two subassocia
tions. The Saso-Quercetum mongolicae pineto
sum koraiensis Kim J.-W. 1990 is typical only 
for southern Korea. The other, Saso-Quercetum 
mongolicae quercetosum variabilis Kim J.-W. 
1992, occurs in our study area, where it reaches 
its northern limit. It can be divided into two 
variants: 
- var. typicum var. nova represents forests 

with several oaks in addition to dominant 
Quercus serrata and Q. variabilis, also the 
rare Q. mc-cormickii. The dwarf bamboo 

Sasamorpha purpurascens var. borealis 
dominates the ground layer. These forests 
are species-rich in alI layers, and young 
trees are common as shrubs and seedIings. 
Other species in the herb layer are not so 
frequent. The moss cover is minimal, only 
rarely reaching 20%. Typical stands of this 
variant were found in the Kumgang-san, at 
low altitudes of 160-400 m, mostly on steep 
slopes with various exposures. The soils are 
rocky, mixed with coarse gravei and fine
grained c1ay. The thick mull horizon is a 
characteristic feature of the habitat. It is 
moist due to persistent precipitation and 
morning hazes. 

- var. potentillosum !ragarioidis var. nova 
represents a marginal type of this commu
nity, transitional to the mixed oak forests. 
Besides bamboo, Astilbe koreana and 
Pa/ura paniculata no longer occur. The 
other species composition is similar, how
ever, which is why this community was 
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classified within the frame of this as soc ia
tion. This variant was found in the 
Kumgang-san but also in the more continen
tal conditions of the Sujang-san and 
Chonma-san, at altitudes of 200-600 m. AII 
parameters of the community show more 
xeric character than var. typicum. This 
community is defined by the absence of 
mosses, the sparse herb layer and occur
rence of some taxa typical oak-hombeam 
forests. 

Soils (Fig. 8.18) are dry, and slopes are usually 
oriented toward the south or southwest. The soil 
is acidic to moderately acidic (pH 4.2-5.2) and 
poor in nutrients. The larger difference between 
the actual and exchangeable acidity suggests 
that these soils are also vulnerable to leaching. 
The soils are poor in carbon and calcium but 
richer in magnesium relative to calcium (Table 
8.28). 

Soil profiles: 

Table 8.11, releve 1 

Aoo 0-3 cm - undecomposed leaflitter, 
A3-9 - dark brown, loamy sandy, densely 

rooted soil, 
NB 9-25 - light brown, sandy-Ioamy soil 

with admixture of 3-5 cm graveI. 

Table 8.11, releve 3 

Aoo 0-1 cm - undecomposed leaf litter, 
A 1-25 - sandy, dark grey, veined soil with 

infiltration of pure sand among the boulders, 
C 25 and deeper - rock blocks. 

Fig. 8.18, lower right; Table 8.11, releve 20 

Aoo 0-3 cm - undecomposed leaflitter, 
Ao 3-8 - humus-rich, very strongly rooted 

soil without skeleton, dark brown, crumbly, airy 
with many concretions, 

AI 8-15 - dark brown, humic, crumbly, 
strongly rooted soil, sandy-Ioamy, with many 
concretions, 

NC 15-20 - soil of similar properties, but 
with coarse skeletal material up to 30 cm in di
ameter (50%). 
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Artemisio-Quercetum mongolicae Kim J.-W. 
1990 (Table 8.12) 
Syn.: Lindero-Quercetum mongolicae Song J.
S. et al. 1995 

Xerophytic oak forests occur commonly 
throughout the Korean Peninsula at altitudes of 
400-1200 m (cf. Kim J.-W. 1992). Both subas
sociations described by Kim J.-W. (1992) occur 
in the central part of the peninsula; a third sub
association is described as new and is unknown 
in South Korea (see below). 

Pinus densiflora is the dominant tree, 
mostly as a result of long-term, intensive hu
man impact. Quercus mongolica grows with 
lower density in man-influenced forests near 
settlements. Apparently it occurred there more 
before, but now young oaks are important only 
in the shrub layer. In this way both the vertical 
and horizontal structure of community was 
sometimes changed, but the herb-layer compo
sition remains typical. Under locallight and soil 
conditions, various sciophilous plants can in
crease (rels 35-40). This association seems to 
be very heterogeneous floristically. 

Three subassociations were found in North 
Korea: 

1. Artemisio-Quercetum mongolicae 
jllniperetosum rigidae Kim J.-W. 1992 
This unit occurs on the most unfavourable 

habitats with acidic, really shallow dry soil di
rectly among granite rocks. The main locations 
are near the southem border of North Korea, 
called the Midland Mountain Region III by 
Kong & Watts (1993). This includes areas at 
low altitude with relatively steep slopes on the 
periphery of Pyongyang and Kaesong, as well 
as mountains such as the Chonma-san, Sujang
san and Kumgang-san. Within this subassocia
tion two new variants were distinguished: 
- var. typicum var. nova - differentiated by a 

thin tree canopy, and 
- var. calamagrostiosum arundinacei var. 

nova - characterised by a dense canopy of 
oaks and by shrub species such as Corylus 
heterophylla and Rhamnu.s davurica. 
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2. Artemisio-Quercetum mongolicae 
deutzietosum prunifoliae subass. nova hoc 
loco 

Nomenclatural type: Table 8.12, releve 18 
This unit is differentiated more or less nega

tively and partly also geographically. It was 
found only in the northem Myohyang-san at 
300-790 m. Also, the soil conditions on moder
ate slopes are more pleasant. 

3. Artemisio-Quercetum mongolicae 
styracetosum obassiae Kim J.-W. 1992 
This is a southem type found only below 

300 m in the Kumgang-san, on various exposi
tions and inclinations. Many strongly acidophi
lous species occur in the herb layer, such as 
Styrax obassia, Pteridium aquilinum, and Py
roia japonica. Atractylodes ovata, Aster scaber, 
Benzoin obtusilobum, and Lespedeza maxi
mowiczii reach higher constancy. This subasso
ciation prefers moist, rocky sites, similar to 

A 
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those of the Southem Mountain Region IV of 
Kong & Watts (1993). 

The soils (Fig. 8.21) of the Artemisio
Quercetum are acidic to moderately acidic (pH 
3.9-5.2) and mostly devoid of nitrates (Table 
8.29). The soil can contain organic substances 
in the form of undecomposed leaves and higher 
amounts of calcium, potassium, and magne
sium. If the soils are too dry, there is no de
composition of organic substances and leaching 
into deeper soillayers. 

Soil profiles : 

Fig. 8.21, left; Table 8.12, releve 22 

Aoo 0-2 cm - undecomposed Iitter without 
skeletal material, 

AI 2-7 - very humic, blackish grey, sandy
loamy, crumbly soil, moist, 

A 7-32 -light brown, loamy-sandy, granular 
soil, dry, with finer skeleton (50%), moderately 
rooted, 

Ale 

Figllre 8.21. Soil profiles of Artemisio-QlIercetum mongolicae (Jell) and SYlleilesio palmafae-Carpinetllm laxiflorae (right). 
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NC 32-48 - soil of similar properties, in
creasing coarser skeleton increasing downward, 

C(48 cm and deeper) - bedrock: granodio
rite. 

Table 8.12, releve 28 

Aoo 0-1 cm - undecomposed pine needles, 
AI-15 - sandy, greyish brown, moderately 

rooted soil with fine skeleton of up to 1 cm, 
B 15-30 - loamy to sandy, moist, slightly 

rooted ochraceous soil with fine skeleton (about 
1 cm in size), lying immediately on the geo
logical substrate. 

Syneilesio palmatae-Carpinetum laxijlorae 
ass. nova hoc loco (Table 8.13) 
Nomenclatural type: Table 8.13, releve 3 

This association comprises oak-hombeam 
forests of moderate species richness, with dense 
shrub layers composed largely of rhododen
drons. Quercus mongolica and Carpinus 
laxiflora dominate in the tree layer, and both 
species are present in alI layers. Pinus densi
flora occurs regularly at low abundance. Be
sides Rhododendron schlippenbachii and R. 
mllcronulatum, the well-developed shrub layer 
also includes species such as Viburnum 
wrightii, Stephanandra incisa and Weigela flor
ida. an the other hand, the herb layer has not as 
dense is represented by a group of typical diag
nostic species of shady habitats: Syneilesis pal
mata, a characteristic species ofthe association, 
plus graminoids and herbs such as Carex 
lanceolata, C. siderosticta, Spodiopogon sibiri
cus, Aster scaber, Artemisia keiskeana, etc. The 
cover of the herb layer does not exceed 50%, 
due to the shade cast by the trees and shrubs. 

The only seven releves recorded in the Su
jang-san cannot reflect the whole variability of 
this unit. This association represents forest 
vegetation transitional betwecn the South Ko
rcan alliance Lindero-Quercion mongolicae and 
northem types of deciduous oak forest. Saso
Quercetum mongolicae quercetosum variabilis 
(variant without Sasamorpha purpllrascens var. 
borealis) is the contact community. Song et al. 
(1995) described a related unit Lindero
Quercetum mongolicae from Mt. Sobaek. This 
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assocIatIon is differentiated by the absence of 
Pinus densiflora, low constancy of Carpinus 
laxiflora, and presence of Sasamorpha purpu
rascens var. borealis. 

This community appears to prefer north
facing slopes of around 30°. The soil is shallow 
and rocky (Fig. 8.21), with a thin layer of de
composing litter. It is acidic (pH 4.2) and poor 
in nutrients, showing minimal organic content 
and a higher proportion of clayey components 
than in the other soils analysed (Table 8.30). 

Soil profile: 

Fig. 8.21, right; Table 8.13, releve 2 

Aoa 0-2 cm - undecomposed leaf litter, 
Ao 2-4 - thin layer of brown (sandy-) 

loamy, crumbly, slightly humic eroding soil, 
NC 4-40 - rusty brown, loamy, crumbly, 

moderately moist, richly rooted soil with coarse 
skeletal material of 5-30 cm (50%). 

Weigelo (loridae-Fagarion schini(oliae alI. 
nova hoc loco 
Nomenclatural type: Lilio lancifolii-Rhodo
dendretum schlippenbachii 

Characteristic and differential species: As
plenium sarelii, Chrysanthemum coreanum, 
Fagara schinifolia, Hemerocallis minor, Lilium 
lancifolium, Polygonatum humile, Weigelaflor
ida 

This alliance includes shrub and other open 
communities around deciduous broad-!eaved 
forests in Korea. Most woody plants are there
fore species of forest communities dominated 
by Quercus mongolica or Pinus densiflora. 
These occur with high stability in the order 
Rhododendro-Quercetalia mongolicae. Miy
awaki (1986) notes three similar associations in 
the order Weigelo-Alnetalia firmae Ohba et Su
gawara 1979, from similar situations in Japan. 

A formation of large shrubs but without a 
truc tree laycr was analysed from the mountains 
of Sujang-san. This edaphically conditioncd 
community occurs naturally on sites wherc de
velopment of a deep soil profile is hampered. 
Such conditions usually occur on slab-like sub
strates of a certain inclination, such as stratified 
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plates of granodiorites, partly compact, and 
partly disintegrated. 

The shrubs are anchored in the fissures and 
weathering furrows of the substrate, resulting in 
open stands with relatively species-rich shrub 
and herb layers. These stands usually do not 
exceed 3-4 m in height and physiognomically 
resemble stunted Central European scrub stands 
on slopes. Since succession is blocked, how
ever, these communities are stable for a long 
time. Similar stands foml also in deforested 
areas, where shrubs and coppice forms of trees, 
as well as a thriving development of heliophilic 
grasses, sedges, sometimes geophytes, is stimu
lated by the light available after felling. The 
direct human impact was not investigated, but 
evidence of selective tree felling was found 
(e.g. Castanea sativa). 

Until now this alliance is represented by 
only two units, though others probably could be 
distinguished after study of the mantles of 
broad-Ieaved forests. 
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Li/io lancijolii-Rhododendretum 
schlippenbachii ass. nova hoc loco (Table 
8.14, Fig. 8.22) 
Nomenclatural type: Table 8.14, releve 1, 

This shrub community frequently occurs on 
extremely steep northem slopes (30 to 48°). 
Cover is appreciable in the shrub layer (60-
90%) but is less in the herb layer (30 to 60%); 
the moss layer is sparse or missing. The domi
nant woody plants are dwarf Quercus mongo
lica, in combination with Lespedeza bicolor and 
rhododendrons such as Rhododendron schlip
penbachii and R. mucronulatum. Vaccinium 
koreanum (blueberry) is present in the shrub 
layer but even more in the herb layer. Light
demanding heliophytes such as Carex nanella, 
Artemisia keiskeana, Hemerocallis minor, 
Chrysanthemum coreanum and some geophytes 
such as Lilium lancifolium, Polygonatum hu
mile, Allium komarovianum and rarely also 
Scilla scilloides describe this community. 

Figure 8.22. Lilio lancifolii-Rhododendretum schlippenbachii, Sujallg-san (photo by 1. Kolbek). 
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Their growth is possible due to the humid mi
croclimate under the shrubs and in open gaps 
among rock steps. 

The soil is obviously fresh and moist. The 
only soil sample available suggests very acidic 
soils (pH 3.8) and points to very poor soil from 
which the alkaline cations were washed out 
(Table 8.31). 

Soil profile: 
Table 8.14, releve 1 
Aoo 0-3(4) cm - undecomposed leaflitter, 
A 3 (4 )-10 - very humic, brown, very 

densely rooted, dry, crumbly, 10amy-sandy soil, 
AlC 10-20(50) - stony debris on slopes, 

with big granodiorite blocks. 

Indigo/era kirilowii-Securinega suffruticosa 
community (Table 8.14) 

The community occurs in stands of widely 
varying density. Many sites are bare rocky sub
strates without even any mosses or lichens. 
Shrubs such as lndigofera kirilowii, Securinega 
suffruticosa, Stephanandra incisa and some 
others may occur, on rock surfaces wetted by 
runoff water. Atypical conditions provide op
portunities for the development of unique com
binations of plant species. Some species are 
very rare in forest communities but are more 
characteristic of wetlands, e.g. Miscanthus 
sinensis, Phragmites communis, Sanguisorba 
officinalis, Thalictrum contortum. Xerophytic 
taxa such as Carex nanella or Artemisia 
keiskeana, so typical for Lilio lancifolii
Rhododendretum schlippenbachii, are absent 
and negatively differentiate both units. 

4. CONCLUSION 

Knowledge of the forest vegetation, and of 
vegetation in general in northern Korea, is 
rather poor. This region is a blank place on 
world vegetation maps, and vegetation data are 
only sparsely found. Only one Korean paper 
known to us describes the forests of the Myo
hyang mountains (Li S.-H. & Li K.-Ch. 1986), 
dcscribing the floristic composition of forests 
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dominated by Pinus densiflora and Quercus 
mongolica. This situation results from an 
information vacuum, partly saturated by the 
abundance of vegetation data from South Ko
rea, Japan, and recently also from China and 
eastemmost Russia. Comparison of our vegeta
tion data, obtained in North Korea, with rele
vant data from these surrounding territories en
abled us to create a proposal for surveying for
est vegetation, even though our limited set of 
phytocoenological releves covers North Korea 
unevenly. 

The natural forest vegetation of the northern 
Korean Peninsula can generally be divided into 
two groups: 
a) coniferous forests of high mountains (taiga), 

located in the north along the boundary of 
China and Russia, dominated by Larix 01-
gensis in a tree layer and Rhododendron 
aureum, Ledum palustre agg., and Dasiphora 
fruticosa in the understory. Dwarf-shrub tun
dra, with species such as Rhododendron par
vifolium var. alpinum, Oxytropis anertii, 
Dryas tschonoskii etc., occurs at higher ele
vation (Srutek & Kolbek 1994). 

b) mixed forests of coniferous and broad-Ieaved 
trees in the central and southem part of the 
peninsula. Pinus densiflora is the dominant 
conifer from the lowlands to the 
(sub)montane belt; Abies nephrolepis is a 
major representative conifer at higher eleva
tion. The diversity of broad-leaved species 
increases southward. Increasing numbers of 
species of Quercus and Acer, penetrating 
bamboo-like graminoids, and abundant oc
currence of Rhododendron mucronulatum 
and R. schlippenbachii are characteristic for 
the natural forests in these more southern re
glOns. 

The vegetation cover of North Korea has been 
changed by man. Measures of vegetation synan
thropization (including forest vegetation) in
crease from higher mountains to the lowlands. 
At the highest elevations the floristic composi
tion of the vegetation is the most natural. The 
forest is managed differently in mountains with 
younger relief (high elevation and stecp slopes) 
and in lower highlands. Selective forest man-
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agement in high mountains (choice of individ
ual trees) probably reflects actual needs by the 
people (use for heating and building). In the 
foothills and near settlements the land is defor
ested and converted for cultivation of crops 
(soya beans, oats, and rye). Soybean fields are 
established frequently on steep slopes (Kong & 
Watts 1993), while large fields with cabbage 
and other kinds of vegetables extend over the 
foothills. 

Highlands with older relief (lower elevation 
and gentle slopes) are usually more densely set
tled, and the forest exploitation is more inten
sive. HistoricaIly the forest cutting had a selec
tive character, favouring woody species with 
better characteristics for heating: in the begin
ning oaks with calorific wood, later pines with 
faster growth. In the last century large areas 
were deforested and reforested with Japanese 
red pine (Pinus denstflora). This pine of loamy 
soils produces wood of low quality for con
struction or industry and is mostly used only for 
heating. The oaks (predominately Quercus 
mongolica) are managed for coppice, but their 
growth is generally suppressed in favour of 
pine. Felling of mostly semi-cultivated trees 
was also recognized, trees such as Castanea 
crenata (chestnut), Pinus koraiensis, and spe
cies of Juglans, Malus, Morus, Prunus, Pyrus, 
Rhus, and various plants for medical use and 
fodder (cf. Baik et al. 1986). 

Vaccinio-Piceetea Br. -BI. 1939 
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In the lowlands of N orth Korea, secondary 
Pinus denstfiora forests develop commonly in 
spite of heavy human impact (Nakagoshi 1995). 
For a long time these pine forests were closely 
connected with daily life and agriculture. The 
twigs, branches, and coppice were used as 
a fuel for the traditional Korean floor-heating 
system. Litter on the forest floor was collected 
and used as compost for paddy and upland 
fields, and as fodder for working cows. Another 
traditional use of pine forest was for construc
tion of graveyard tombs having an oval form 
of various sizes (Hong 1998). In lowlands with 
sufficient reserves of water, forest stands were 
mostly converted to rice paddies or other agri
culture land. 

4.1 Survey of syntaxa 

Survey of forest vegetation includes verified 
vegetation units, based on phytocoenological 
releves, measured synecological parameters and 
field observations. The following checklist of 
units and their distribution is surely not com
plete and is restricted to the locations visited 
(Fig. 8.1). The forest vegetation ofthe northern 
Korean Peninsula is c1assified into the follow
ing two main classes, with 16 associations and 
other plant communities: 

Abieti nephrolepidis-Piceetalia jezoensis Song 1992 
Laricion olgensis alI. nova 

Rhododendro aurei-Laricetum olgensis Dostalek el al. 1988 
salicetosum arcticae subass. nova 
gentianetosum algidae subass. nova 
typicum subass. nova 
pyrolelosum dahuricae subass. nova 

Goodyero repentis-Piceetum jezoensis ass. nova 
usneetosum longissimae subass. nova 
listeretosum nipponicae subass. nova 

Carici peiktusani-Abietetum nephrolepidis ass. nova 
iridetosum dichotomae subass. nova 
phegopteridetosum polypodioidis subass. nova 
lycopodietosum complanati subass. nova 
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Ledo decumbentis-Laricetum olgensis ass. nova 
linnaeetosum borealis subass. nova 
potentilletosum cryptotaeniae subass. nova 
brometosum jezoensis subass. nova 
betuletosum paishanensis subass. nova 

Rhododendro dahurici-Acerion barbinervi ali. nova 
Polysticho retroso-paleacei-Rhododendretum dahurici ass. nova 

ledetosum maximi subass. nova 
sorbetosum amurensis subass. nova 

Abieti nephrolepidis-Piceion jezoensis Song 1991 
Taxo-Pinetum pumilae Song et Nakanishi 1985 
Thujo koraiensis-Piceetum jezoensis ass. nova 

Querco-Fagetea crenatae Miyawaki et al. 1968 em. Kim J.-W. (1990) 1992 
Rhododendro-Quercetalia mongolicae Kim J.-W. 1992 

Pino koraiensis-Quercion mongolicae Kim J.-W. 1990 
Lychno-Quercetum mongolicae Kim J.-W. 1990 

disporetosum ova/ae Kim J.-W. 1992 
astilbetosum thunbergii subass. nova 

Vaccinio-Quercetum mongolicae Kim J.-W. 1990 
Parthenocisso tricuspidati-Fraxinetum rhynchophyllae ass. nova 

Rhododendro mucronulati-Pinion densiflorae Kim et Yim 1988 
Festuco ovinae-Pinetum densiflorae Song J.-S. 1992 

peucedanetosum terebintacei subass. nova 
lilietosum parthenenioni subass. nova 

Lindero-Quercion mongolicae Kim J.-W. 1990 
Saso-Quercetum mongolicae Kim J.-W 1990 

(pinetosum koraiensis Kim J.-W. 1990) 
quercetosum variabilis Kim J.-W. 1992 

Artemisio-Quercetum mongolicae Kim J.-W. 1990 
juniperetosum rigidae Kim J.-W. 1992 
deutzietosum prunţ(oliae subass. nova 
styracetosum obassiae Kim J.-W. 1992 

S)meilesio palmatae-Carpinetum laxţflorae ass. nova 
Weige10 jloridae-Fagarion schinţ/'oliae ali. nova 

Lilio lanciJ'olii-Rhododendretum schlippenbachii ass. nova 
Indigofera kirilowii-Securinega sldJruticosa community 
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The floristic composition and comparison 
of associations and higher units is shown in 
the synthetic tables (Tables 8.15 and 8.16). 
Phytocoenological data and data from the soil 
analyses, despite their incompleteness, proba
bly represent the first large, important data 
base on the forest vegetation of North Korea. 
The vaille of this information rises in the con
text of vegetation knowledge from the sur
rounding countries. The data presented bring 
evidence of the amazing riclmess of the Ko-

rean flora and vegetation, which deserve pro
tection and more reasonable use by man. The 
continuing occurrence of generally endan
gered species in some regions of Korea up to 
now still provides the opportllnity to preserve 
this high species and commllnity diversity. It 
is an invitation to sllbseqllent stlldy. 
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Relev.! data ~Table 8.1): 
reI. altit. exp. slope cover in % date location author 
no. (m) ( O) E3 E2 EI Ea 
salicetasulII arcticae 
1 1740 E 5 55 40 75 95 07.10.86 Paektu -san, zone C K 
2 1740 E 5 45 40 60 90 07.10.86 Paektu-san, zone C K 
3 1740 E O 50 30 80 80 07.10.86 Paektu-san, zone C K 
4 1780 E 8 50 35 60 90 08.10.86 Paektu-san, zone C K 
5 1800 NE 10 50 25 70 50 07.10.86 Paektu-san J 
6 1775 E 10 45 5 60 90 19.06.88 Paektu-san, zone C K 
7 1775 E 5 35 5 60 95 19.06.88 Paektu-san, zone C K 
8 1775 E 10 30 5 70 95 19.06.88 Paektu-san, zone C K 
9 1775 E 5 45 5 70 95 19.06.88 Paektu-san, zone C K 
gentianetasum algidae 
10 1775 NE 10 50 8 75 90 19.06.88 Paektu -san, zone C K 
11 1745 NE 10 50 20 50 95 19.06.88 Paektu-san, zone C K 
12 1730 E 10 60 40 50 95 19.06.88 Paektu-san, zone C K 
13 1870 E 10 40 1 75 50 09.10.86 Paektu-san, zone B K 
14 1860 E 15 45 O 80 45 09.10.86 Paektu-sall, zone B K 
15 1850 NE 30 40 10 85 70 09.10.86 Paektu-san, zone B K 
16 1800 N 5 40 15 75 70 09.10.86 Paektu-san, zone B K 
17 1800 NE 10 50 10 75 95 09.10.86 Paektu-san, zone B K 
typiCll1II 
18 1850 NE 16 50 15 75 90 15.06.88 Paektu-san, zone B K 
19 1830 NE 10 30 10 75 80 07.10.86 Paektu-san J 
20 1830 NNE 15 20 5 80 50 07.10.86 Paektu-san J 
21 1870 NNE 10 20 <5 80 80 15.06.88 Paektu-san, zone B K 
22 1870 NNE 5 40 10 70 80 15.06.88 Paektu-san, zone B K 
23 1870 NNE 10 25 5 85 60 15.06.88 Paektu-san, zone B K 
24 1870 NNE 5 50 10 70 70 15.06.88 Paektu-san, zone B K 
25 1850 O O 30 O 60 45 07.10.86 Paektu-san, under timberline J 
26 1850 O O 10 O 80 40 07.10.86 Paektu-san, under timberline J 
27 1950 E 10 20 1 60 70 06.10.86 Paektu-san, zone A K 
28 1900 SE 5 35 5 70 60 07.10.86 Paektu-san, zone A K 
29 1900 E <5 20 3 50 60 07.10.86 Paektu-san, zone A K 
pyro!etosulII dahuricae 
30 1900 SW 10 20 5 50 70 06.10.86 Paektu-san, under timberline J 
31 1900 E 10 15 5 50 40 07.10.86 Paektll-san, lInder timberline J 
32 1880 E 5 10 10 75 60 07.10.86 Paektu-san, under timberline J 
33 1940 SE 5 15 10 50 50 20.06.88 Paektu-san, timberline K,S 
34 1935 SE 5 25 25 55 30 20.06.88 Paektu-san, timberline K,S 
35 1925 SE 5 40 5 45 60 20.06.88 Paektu-san, timberline K,S 
36 1920 E 5 50 O 70 70 21.06.88 Paektu-san, zone A K 
37 1920 E 5 50 10 60 15 21.06.88 Paektu-san, zone A K 
38 1920 E 5 50 <5 70 60 21.06.88 Paektu-san, zone A K 
39 1920 E 5 40 20 60 70 21.06.88 Paektu-san, zone A K 
40 1925 SE 5 55 5 60 60 20.06.88 Paektu-san, timberline K,S 
41 1920 E 5 60 O 50 80 21.06.88 Paektu-san, zone A K 

Table 8.2. Goodyero repellfis-Piceelllmjezoensis. 

Relev€> number 111 
12345678 .~ 9012 c ct 

Char. and dif. - Goodyero r~entis-Piceetum jezoensis 
EI 
Goodyera repens (VP) ++++1++1 100 11+. 75 92 
Lycopodium cryptomerianum (VP) ...... +m 25 a+ .. 50 33 
Dif. - subass. usneetosum l.ongissimae 
E:) 
Usnea lonqissima ,n,,~h . 11111111 100 O 67 
E 
Usnea leJnqissima AdI. 1+111+11 100 (1 67 
1::, 
Potentil.ld coreana Sojak +1 .. +l+r 75 .. +. :':5 58 
Saussurea alpi cola ++.++.++ 75 O 50 
GentiarJ.3 jamesJ· i ++.+.++. 63 (1 42 
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Table 8.2. Continued. 
Releve number 

Ea 
Thuidium philibertii 
Drepanocladus uncinatus 
Cladonia maxima 
Peltigera lepidota 
Dif. - subass. listeretosum nipponicae 
E, 
Listera nipponica 
Calypso bulbosa (VP) 

Pseudostellaria heterophylla 
Clematis ochotensis (AP) 

(Lo) 

12345678 c 

+.+.+.++ 63 
+.+.+.++ 63 
++.+ ... + 50 
.+.+.1.. 38 

o 
O 
O 

111 
9012 " 

O 
O 
(1 

O 

1111 100 
1+++ 100 
1+++ 100 

ct 

42 
42 
33 
25 

33 
33 
33 

........ O +++1 100 33 
•••••••• O 111. 75 25 
· . . . . . . . O ++1. 75 25 

Orthilia secunda (VP) 

Ligularia fischeri (AP) 

Laricion olgensis (Lo) , 
E3 

Abieti nephrolepidis-Piceetalia jezoensis (AP) 

Picea jezoensis 
Abies nephrolepis 
Larix olgensis 
Picea koraiensis 
E2 

Picea jezoensis 
Abies nephrolepis 
Picea koraiensis 
La_cix olgensis 
Lonicera edulis 
E, 
Pi cea jezoensi s 
AIJies nephrolepis 
Viola sachalinensis 
Clintonia udensis 
Ribes horridum 
Fice3 koraiensis 
Car2X ~,eiktusani 
LedUlTl palustre '.rar. ma <imUI1i :'Jat~d=

Lari).; olqensis 
Vaccinio-Piceetea (VP) 

E, 
Linnaea borealis 
Lycopodium complanatum 
Vaccinium vi tis-idaea 
Phyllodoce coerulea 
P'y"rola incarnata 
lJuniperus sibi ri ca 
~laj3.nt~hemum dilatatum 

44344434 100 
aaaallal 100 
111111.1 88 
11+1 .... 50 

3333333a 100 
aaa31aa3 100 
++la.... 50 
++ .... r. 38 

O 

ma 11+ 11 + 1 O O 
111a++l+ 100 
11+++++. 88 
++++++1. 
· . +. +. +. 
++++ ... . 
++ .... +. 

33bba1aa 100 
11+1++1+ 100 
11+++1+. 88 
++a+311+ 100 
++++++++ 100 
mall + 1 +. 88 
+++ .... + 50 

Lycopodium clavatum var. nipponicum Nakai ... 1 ... 1 25 
lr'a,:::,cin.ium uJiqi.T!()sum 
Others 

El 
Solidago japc1nica 
Calamagrostis langsdorfii 
Festuca olJina 
Frunella vulgaris 

Geranium eriostemon 
Aquilegia japonica 
Eo 
ptililJm crista-castrellsis 
Pleuro=ium schreheri 
Di,:..--:ranum po.lysetum 
l--Iy.l oc--:c")mi um .sp1 endens 
C'etraria 1aeviqat..::). Rass. 

c-'l.,icJ')nia qrt_'1ci 1 j s 

Cl.:'Jck-'/JJ:a rangj[f-::I'J:rLi ::jub:-r'. 'JrJ.s'"~'a 

(-'] adi"'rI j ':-) p.'·;;(,:'uck·Jei..'.Jn,~.i ,i 
CladolJi.J rLlrcata 

111+++1+ 1<:" 
11++.+1. 75 
++ .. +++. 
++. + ... . 
++ ..... . 

63 
38 
25 
o 

334a3334 100 
4433344a 100 
1.13alJ.a 88 
.1.a.b .. 38 
.+.+.1.. 38 
· + . + •••. 
· .. +. + .. 
• •• j • + .. 
· •. + . ~ .• 

3334 100 
3aaa 100 
1+1. 75 

O 

3aaa 100 
+aaa 100 

O 
O 

.r+. 50 

111+ 100 
1111 100 
1+11 100 
11++ leII:> 
+ . 1 . 5(1 

· . + r 50 
· . r. 25 

100 
100 

83 
33 

100 
100 

33 
25 
17 

100 
100 

92 

42 

17 

aaaa 100 100 
a111 100 100 
+++1 100 
.+aa 75 
+. r. 50 
+11. 75 
+.11 7.5 
1..111 50 
· + .. 

92 
92 
>33 
83 
5[i 

33 

+11rn lUI~) lUO 

+a11 100 83 
· . + r SU 
• • -+-. 25 

o 
· . r+ 5(j 

S434100 100 

, .1. 25 
o 
11 

o 

67 
25 
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In one "e1e\'" onJy: 
El: Allilllll thllnbergii r (II). Petasites saxatilis + (3). Ptendophyta indet. + (12), Rlbes kOll/arovii + (4), 
Rosa da VII rica + (6), Senecio sp. r (II), Viola albida + (Il); 
Eo: Cladonia rangifo/"lllls 1 (1), Peltigera aphthosa I (8), Sphagnlllll girgensohn/l + (II). 

Releve data (Table 8.2): 
rei altit. exp. slope cover in % date location 
no. ( 111 ) ( O) E3 E2 EI Eo 
IIsneetoSlIl1l !ongissimae 
1 1710 E 8 70 45 35 95 08.10.86 Paektu-san, zone D 
2 1770 E 5 70 45 35 90 08.10.86 Paektu-san, zone D 
3 1700 NE 15 75 60 25 95 08.10.86 Paektll-san, zone D 
4 1770 E 5 75 60 25 95 08.10.86 Paektll-san, zone D 
5 1700 E 5 75 55 20 95 08.10.86 Paektu-san, zone D 
6 1630 E 5 60 60 30 95 08.10.86 Paektll-san, zone D 
7 1720 NE 7 70 60 15 95 08.10.86 Paektll-san, zone D 
8 1700 E 10 75 50 10 95 08.10.86 Paektu-san. zone D 
IisteretoslIlI/ mppomcae 
9 1715 E 13 90 30 25 95 22.06.88 Paektu-san, zone D 
10 1715 E 15 75 35 35 95 22.06.88 Paektu-san, zone D 
Il 1715 E 15 70 20 50 95 22.06,88 Paektll-san, zone D 
12 1715 NE 15 80 30 50 95 22.06.88 Paektll-san, zone D 

Table 8.3. Caricipeiktusalli-Abietetum nephrolepidis. 

Releve number 
12345678 c 

llU1 
901234 c 

llll 
5678 c 

Char. and dif. - Carici peiktusani-Abietetum nephrolepidis 
E, 
Prunus padus Id) ++la11aa 100 1 . . 1+ 
E, 
Carex nane_lla +.a111+1 88 +11m11 
Care;.: peiktusani (Lo) .aa1++. 63 11+1a. 
Cerastium frucatum .1+111+ 75 11+++. 
Sangui sorLla tenui fol i a .+111+1 75 1+. 
Frunus padus . ++. 25 ++ . .+. 
Dif. - subass. iridetosum dichotomae 
Ee: 
Betula platyphylla (AP) 1++1111. 88 
Dasir:-,r,ora fruticosa .+.11+. 50 
E, 
<.)unipt.-:'rus sib_Îrica (VP) aa.1a++1 88 
Iris dichotoma (Lo) +.+11+++ 88 
PSe:udostel1Cjria 

heterophyI Ia (Le, ) .+11+11 75 " . 
Betula platyphylla (M) .+. . . .++ 38 + .. 
Trc'llius ledetJouri.i .1.1+. 38 
Dasiphora frut.icc!sa .++ 25 
Dif. - subass. phegopteridetosum polypodioidis 

E" 
Sorbus amurensis (AP) 
E, 
Sorbus amurens.i s (AP) 

lf\.-ibe:.c:: komarovii 
Acer tegmentosum 
E, 
Pheqopteris polypodioides 
Oxalis acetosella (VP) 

Fse~iostellaria sylvatica 
Sorbu,~ amlJrellSis (AP) 
L,:Jni eera , ___ ~hr)/s,."3n th,"j 

Ribes latitolium 
RiJ:'r-:"s komarov.iJ 

.I. 

... + .... 

U 

13 
(1 

O 

13 
o 
O 
(1 

() 

Dif. - subass. lycopodietosum complanati 
[, 

1 + ... + .. 

1+ . . 1+ 

+11+++ 
+1.++. 
+ . . +++ 

a+aaa. 
+1.++1 
+1+++. 
+.++.+ 
1 .. ++. 
++ .. +. 
+ .. + .. 

50 

100 +. 
83 .ma. 
83 
33 
50 

O 
O 

O 
O 

17 
17 

1) 

Ci 

67 

100 
67 
67 

83 
83 ... + 
83 
67 
50 
50 
33 

,-) +++. 

O 

25 
50 

O 
O 
O 

O 
O 

O 
O 

I~J 

C' 

Ij 

Ci 

O 
(1 

O 
2!:) 

CI 
(1 

,', 
(1 

(! 

75 

author 

K 
J 
K 
J 
K 
J 
K 
K 

K 
K 
K 
K 

ct 

61 

78 
67 
61 
44 
28 

j9 

39 
39 

3~J 

17 
11 

39 

22 

33 
.33 

17 
17 

11 

313 
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Table 8.3. Continued. 
Releve number 

12345678 c 
Ribes horridum (Lo) O 

11111 
901234 

1111 
c 5678 c ct 

o .11. 50 11 
Laricion o~gensis (Lo), Abieti n~hro~~idis-Piceeta~ia jezoensis (AP) 
E3 
Larix olgensis 
Abies nephrolepis 
Betula platyphylla 
Pieea koraiensis 
Pieea jezoensis 
Prunus padus 
E, 
Lonieera edulis 
Pieea jezoensis 
Larix olgensis 
Abies nephrolepis 
Pieea koraiensis 
Malus baeeata 
Sorbus sambueifolia 
Spiraea ulmifolia 
Rhododendron aureum 
Rhododendron parvifolium 
Clematis oehotensis 
Aeer barbinerve (RdA) 
Physoearpus amurensis 
E, 
Lonieera edulis 
Abies nephrolepis 
Ledum palustre 

var. maximum Nakai 
Clintonia udensis 
Clematis oehotensis 
Fi cea jezoensi s 
Ligularia fiseheri 
Bupleurum longeradiatum 
Viola saehalinensis 
Sorbus sambueifolia 
Tha1ietrum eontortum 
Pyrola dahurica 
Larix olgensis 
Pi cea koraiensi s 
Ma1us baceata 
Spiraea ulmifolia 
Listera nipponica 
Vaccinio-Piceetea (VP) 
E, 
Lonicera chrysantha 
Vaccinium uliginosum 
E, 
\.!accinium vi tis-idaea 
Linnaea borea1is 
Pyrc)]a incarnata 
Majanthemum dilatatum 
Lyeopodium clavatum 

var. nipponicum Nakai 
Orthilia secunda 
Vaccini um u1 i qinosum 
L}'copodi um obscurum 
Liqu1aria jamesii 
Goodyera repens 
Chim ... 'lphila japonica 
Lyeopodium cryptomerianum 
Calypso bulbosa 
Others 
E, 
Rosa davurica 

33443333 100 
a1a1aa1+ 100 
· .. 1. al. 38 

43333a 100 
133333 100 

O 
· ... 1. aa 
....... 1 

38 .+.+.. 33 
13 +11.+. 67 

O ..... + 17 

11alal+a 100 
++ ..... + 38 
1aa+aa+. 88 
3a. .. . .. 25 
· . +1. a1+ 
.. 1 .. 1 .. 
.. + .... . 
.. + .... . 
..... 1.+ 
.... 1 ... 
....... + 

63 
25 
13 
13 
25 
13 
13 

O 
O 

alaaa3aa 100 
+1+11+++ 100 

3a3aa1aa 100 
++++1+1. 88 
· .++1+11 75 
........ O 
... +la++ 63 
.... +1++ 50 
· .+.++ .. 38 
.. +..... 13 
· ... ++.. 25 
... +.+ .. 25 
..... 1+. 25 
· ..... 1+ 25 
..... r.. 13 

31+++1 100 
11a+1+ 100 

O 
CI 

O 
..... + 17 
a+. ... 33 
· +r... 33 

O 
O 

O 
..... + 17 
..... + 17 

a1++++ 100 
++l.r+ 83 

a+.... 33 
+++1+1 100 
+1+1+. 83 
+1++++ 100 
1..... 17 
+ ... +. 33 
..... + 17 
1 ... r. 33 
+..... 17 

Ci 

O 
(1 

(1 

(1 ... + .. 17 
1:) o •••• + 17 

.. + .... . 

.. +la .. . 
1.3 1++ ... 50 
38 O 

aa1111aa 100 
maaaaa3a 100 
++++a1.. 75 
· .la11r1 75 

l+laa.al 
... +11+. 
11. ... 1A 
.... +1 .. 
...... +1 

88 
50 
50 
25 
25 

O 
U 

O 
(1 

+a++1a 100 
aaa3aa 100 
+l1A++ 100 
a3aa3a 100 

1..... 17 
++a1+. 83 

O 
(1 

() 

· . +. .. 1) 
..... 1 17 
..... 1 17 
· .... r 1'1 

aaa1 100 100 
4444 100 100 
11.. 50 28 

O 28 
O 28 
O 6 

. +.. 25 
O 

O 
aaaa 100 

O 
O 
O 
O 
O 
O 
O 
O 
O 

.++1 75 
+1++ 100 

+.+a 75 
O 

.. +. 25 
+... 25 

O 

O 
O 
O 

O 

83 
50 
39 
33 
28 
17 
17 
17 
11 

6 
6 
6 
6 

94 
94 

72 
72 
67 
39 
33 
33 

17 
17 

o 11 
(1 11 
O 11 
O 6 
o 
1) 

o 

6 
6 

O 17 

lala 100 100 
.mam 75 94 
a11+ 100 89 
.+++ 75 83 

1+++ 100 67 
O 50 
CI 2:=: 
1) 11 
1) 11 
O 6 
O 6 
1) 6 
O 6 

11a1.1++ 88 aalaall00 .1.+ 50 83 

Chapter8 



Forest vegetation ofthe northern Korean Peninsula 315 

Table 8.3. Continued. 
Releve number llUl llll 

12345678 c 901234 c 5678 c ct 
E, 
Solidago japonica 1+11111+ 100 111111 100 .+++ 75 94 
Rosa davurica +1.11+1+ 88 11++1r 100 o 72 
Calamagrostis langsdorfii aalaaa+l 100 . +++ .. 50 . . +. 25 67 
Ostericum maximowiczii .. 11aa++ 75 1r ... + 50 O 50 
Pteridium aquilinum + ....... 13 1 ..... l7 . al. 50 22 
Hypericum ascyron · ... ++. + 38 + ..... 17 O 22 
Salix sp. 11 ..... + 38 O O 17 
Saussurea alpi cola ++ ... + .. 38 O O 17 
Clematis nobilis ++ ...... 25 • ..•• m 17 O 17 
Milium effusum .. + .. + .. 25 1 ..... 17 O 17 
Cacalia hastata · .. ++ ... 25 + ..... 17 O 17 
Sangui sorba parviflora ++ ...... 25 1) 1) 11 
Salix arctica Pall. ++ ...... 25 1) O 11 
Angelica dahurica ... +.+ .. 25 1) 1) 11 
Pedicularis resupinata .... ++ .. 25 1) O 11 
Geranium eriostemon · ... ++ .. 25 O O 11 
Aquilegia japonica ....... 1 13 + ..... 17 O 11 
Ea 
Ptilium crista-castrensis .4343a33 88 445553 100 51aa 10 [J 94 
Pleurozium schreberi 41 .... 33 50 aaaaa3 100 1aa3 100 78 
Rhytidi um rugosum 1+ .. 33 .. 50 ..... a 17 1] 28 

In one relevt' only: 
El: Aegopodium podagraria + (6). Care:>: rllpeslris 1 (\4). Convallana kelskei + (3). DI)'oplens sp. + (3), 
Eq/llsel/lfn hiemale + (1), Festuca ovina + (5), Gymnoca/pi/llll sp. 1 (9), Helllerocaliis 'p. 1 (5), Iris selosa 
+ (5), Liliull1 distichulI1 r (14), Polygonatull1 sp. + (6), Potentilla clyplolaenia + (6). Synurlls excelslls + (7), 
Valenana coreana + (6); 
Eo: Hylocoll1iulII splendens 4 (9), Peltigera sp. 1 (9). 

Relev.! data (Table 8.3): 
reI alti!. exp. slope cover in °/~ date location author 
no. (m) ( o ) E3 E2 El Eo 
iridetos1lI1i dichotoll1ae 

1 1420 O O 60 45 70 85 11. 10.86 Paektu-san, near Samji Lake K 
2 1420 O O 50 30 80 95 II. 10.86 Paektu-san, near Samji Lake K 
3 1360 O O 70 30 80 50 17.06.88 Paektll-san, zone E K 
4 1360 O O 70 25 90 60 17.06.88 Paektll-san, zone E K 
5 1360 O O 70 30 80 40 17.06.88 Paektll-san, zone E K 
6 1360 O O 75 20 85 50 17.06.88 Paektll-san. zone E K 
7 1450 SW 5 60 30 85 80 23.06.88 Paektll-san. zon" E K 
8 1450 SW 5 60 20 80 80 23.06.88 Paektu-san. zon" E K 

phegopteridelos/lili pol)'P0dioldis 
9 1380 O O 75 40 80 80 17.06.88 Paektll-san, zone E K 
10 1380 O O 90 15 60 80 17.06.88 Paektll-san. zone E K 
II 1380 O O 90 10 45 90 17.06.88 Paektll-san. zone E K 
12 1380 O O 80 5 70 90 17.06.88 Paektll-san, zone E K 
i3 1380 O O 85 10 70 90 17.06.88 Paektll-san, zone E K 
14 1420 O O 70 25 40 90 06.06.84 Paektll-san, below Samji Lake D 

l)'copodietosl/m complanati 
15 1420 O O 85 20 20 95 11.10.86 Paektu-san, below Samji Lake K 
16 1400 O O 80 10 35 95 12.10.86 Paektll-san, below Samji Lake 
17 1410 O O 80 10 30 95 12.10.86 Paektu-san. belo\V San~i Lake 
18 1400 O O 80 20 40 95 12.10.86 Paektll-san. below Samji Lakc 
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Table 8.4. Ledo decumbentis-Laricetum o/gel/sis. 

Re1eve number 111111 
12345 c 6789012345 c 

Char. and dif. - Ledo decumbentis-Laricetum o~gensis 
E, 
Betula platyphylla (AP) 

E, 
Ledum decumbens 
Artemisia stolonifera 

... 1. 20 

11433 100 
O 

Fragaria orientalis O 
Ea 
Cladonia ternuiformis O 
Dif. - subass. ~innaeetosum borea~is 

E, 
Linnaea borealis (VP) 

Allium thunbergii 
mmnun1 100 
++ .. 1 60 

a1a111.... 60 

+.+++14341 90 
+1+++11+++ 100 
.++++..... 40 

· ..... ++++ 40 

o 
O 

Dif. - subass. potenti~~etosum cryptotaeniae 
E, 
Potentilla cryptotaenia 
Valeriana fal1riei 
Bl1pleurl1m longeradiatum (Lo) 

Gymnadenia conopsea 
Dianthlls superbus 
Gentiana scabra 
Salix arctica PalI. 

(1 

(1 

(1 

(1 

CI 

Ci 
O 

Hypericl1m ascyron 1) 

Ea 
Polytrichwll juniperinl1m 1) 

Dif. - subass. brometosum jezoensis 
E2 

Rhododendron dahl1ricum (RdA) 

E, 
Bromus jezoensis 
RlJOdocfencfron dahuricl1m (RdA) 

Eu 
Cladonia stel1aris 

o 

o 
O 

(1 

Dif. - subass. betu~etosumpaishanensis 
E, 
Betula pdishanensis 
RlioclocJendron parv i [01 i um {Le.) ...•. 

E, 
Potencil1a coreana Sojâk 
Majantheml1m dilatatl1m 
Rhododendron parvifolium ILo) ..... 

,) 

(; 

CI 
(J 

(1 

1+1++1++++ 100 
+++.++++++ 90 
1++1++++.. 80 
1++ ... +++. 60 
++++.+ .. ++ 70 
+++ .. + .. +r 60 
+1++++. . .. 60 
++. + .... ++ 50 

111a+..... 50 

(1 

o 
CI 

(1 

O 

O 

11112 
67890 c 

m1 .. 1 60 

++.+. 60 
.1aa+ 80 
.1+.. 40 

o 

• ••. m 20 
(1 

· .. +. 

" -t- •• 

20 
(1 

O 
(1 

(1 

o 
1) 

(1 

44. .. 40 

· .111 60 
a+... 40 

· .11+ 60 

+ 1 ... 

O 

40 
CJ 

O 

2222222 
1234567 c 

1a1aa31 100 

+1+++.+ 86 
++++11+ 100 
1++. . .. 43 

+++. . .. 43 

· .. + ... 

· .. r ... 

O 
14 

O 
O 
1) 

14 
Cr 
(j 

f~J 

O 

O 

O 
O 

1] 

33333aa 100 
3a3.+b. 

+++++.+ 
+.++++m 
1m1+ ... 

71 
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ct 

63 

85 
78 
33 

26 

22 
15 

41 
33 
30 
2G 
26 
26 

19 

19 

7 

II 
7 

II 

26 

30 
22 

Iris dichotoma (L.,,) 1) •••••••••• 1) O ++ .. +1. 

86 
86 
57 
57 
57 

15 
15 
15 Thalictrum concortum (AP) O .......... O O ... ++1+ 

Laricion o~gensis (Lo) , Abieti nephro~epidis-Piceeta~ia jezoensis (AP) 

E3 
Lar.i:'< olqensis 
[lSIJea longissima Ach. 
POI_Ju.lus davidiana 
Fi cea kc,r.3i ensi s 

qensi5 
Be t u.I.:'l pl a tYF.!hyl1 a 
Lon.l,...:',:.'ra edul i~' 
Pict.?a kora iensis 
F'_icc":>a jezoensis 
Fla.lus baccata 
.41iies nephrole[Ji s 
Populus davidiana 
SorJ.Jus sambuci fal i a 
Sorbus amurens_i.s 
Clematis ol~f)otensis 
E, 
Lonicera edulis 
La ri .~< 01 rJ-tJJ.si.s 
Pic:e.~-1 j,-:~.:;(}eJlsis 

34434 100 
CI 
1) 

(1 

~),~ b\::-,,'j 1 (Jt'; 

+i+11 
(, 

.. 1. . 20 
1 ... , :':0 

o 
+ ... 1. 4 O 

r .... 
(1 

20 
CI 
(l 

1+ll+ 100 
+++.+ (l 

t-. • .• :::-0 

33a 3a 1 a 333 lOO 

· .1. ..... . 

11 ~)rn,~ + t- ••• 

1-+ ••••• + •• 

· +.11. ... . 
+ . +. + .... . 

+++ ...... . 

3CJ 

30 
1) 

30 
O 

O 
O 

++.+++++H 90 
++1++ll1lrn 100 
.. r+t-+ .. r.50 

33444 100 
· .1.1 40 

O 

· .. + . 

• J ,~iaL H! ) 

. .. -t. ._'C l 

f • • • • (1 

• .1++ hU 

· . r .. 
+ .... 
· .. 1. 

· . + .. 

20 
20 
::'0 

O 
(1 

20 
O 

llll+ 100 
1} 

., tH 6(' 

33433a4 100 100 
IJ 7 

CI <1 

1 1 Ir,d Il + 
.... 1.. ·1 

11+aa1+ 100 
,j 

(1 

[1 

O 
O 
U 

() 

· ..... + 14 

+lllla+ 100 
+++1.+. "Il 
... L.. H 

19 
15 
11 
II 

96 
')0 

37 
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Table 8.4. Continued. 
Re1eve number 

Ledum palustre 
var. maximum Nakai 

Betula platyphylla 
Carex peiktusani 
Ribes horridum 
Carex nanella 
Sanguisorba tenuifolia 
Viola sachalinensis 
Abies nephrolepis 
Picea koraiensis 
Vaccinio-Piceetea (VP) 

E, 
Vaccinium vitis-idaea 
Vaccinium uliginosum 
Juniperus sibirica 
Pyrola incarnata 
Lycopodium clavatum 

var. nipponicum Nakai 
Lycopodium complanatum 
Others 
E2 
Salix sp. 
Dasiphora fruticosa 
Rosa davurica 
E, 
Calamagrostis langsdorfii 
Dasiphora fruticosa 
Rosa davurica 
Festuca ovina 
Sanguisorba parviflora 
Solidago japonica 
Hieracium umbellatum 
Ostericum maximowiczii 
Gen ti ana j amesi i 
Achillea ptarmica 
Sedum verticullatum 
Scorzonera albicaulis 
Parnassia palustris 
Bupleurum euphorbioides 
Adenophora tetraphylla 
Pedicularis resupinata 
Pteridium aquilinum 
Poa nemoralis 
Eo 
Pleurozium schreberi 
Ptilium crista-castrensis 
Cladonia furcata 
Cladonia rangiferina 
CeU'aria laevigata Rass. 
Peltigera sp. 
Claclonia sp. 
Rhytidium rugosum 
Aulacomnium palustre 
111 Ollt' ,·t'leve ollly: 

12345 c 

44+13 100 
· +. .. 20 

O 

+. +.. 4 O 
O 
O 
O 

· ... r 20 
O 

34334 100 
.1aaa 80 
baba a 100 
++. .. 4 O 

+.1.+ 60 
· ... + 20 

O 
O 
O 

++l1a 100 
O 
O 
O 
O 
O 
O 
(J 

· .. ++ 4 (J 

(J 

O 
O 
O 
O 
O 
O 
O 
CI 

434a3 100 
baa43 100 

O 

11 ... 
a .... 
.+.++ 

b .... 

40 
.20 

60 
(1 

1) 

20 

111111 
6789012345 c 

+.+++.++a. 
++++++ .... 

1. 1 ++ ..... 

· .+ ...... . 

70 
60 

O 
O 

40 
O 
O 
O 

10 

abb11+aabb 100 
a31aa+3333 100 
· ++....... 20 

+ ... + ..... 

1++.+1. .. . 
l+m.1. ... . 

o 

20 
O 

50 
40 

O 

a1am4+a1a1 100 
3434a41+11 100 
++++++++++ 100 
baa3a3m11b 100 
+++++l++r+ 100 
1+++++++1+ 100 
+.++++ .. ++ 
+ .. ++.+.++ 
+ ........ . 
· .. +++ ... . 
+++ ...... . 
+++ ...... . 
++ .. + .... . 

.+1. ..... . 
· ..... 1+ .. 

7(1 

6(' 
10 
30 
30 
30 
30 

O 
O 
O 

20 
20 

44333a4554 100 
• • • ••• • • • • O 
l11+.aa1++ 

· ..... ++++ 

· .... a .... 

90 
O 
(1 

1) 

40 
O 

10 

Ez: Crataegus sp, + (8), Pnmus padus + (16); Salix sp. (ilO, 2) + (2); 

11112 
67890 c 

+ .... 

· .1 .. 
· .+ .. 

.++ .. 

20 
O 

20 
20 

O 
O 

40 
O 
O 

amabm 100 
.+11+ 80 
· .11b 60 
.. +.. 20 

O 
O 

++. .. 4 O 
+. . .. 20 
++. . . 4 O 

aaaa3 100 
.a443 80 
1++++ 100 
111b+ 100 
· . ++. 4 O 
· ... 1 20 
· .. +. 2(1 

+. . .. 20 
· . +. + 4 O 
· .. +. 20 

O 
O 
O 

· .. ++ 4 (1 

O 
O 
O 
(1 

4a443 100 
a3b.4 80 

.1. a. 
· .. a. 
.... + 

O 
40 
20 
20 
o 
O 
O 

2222222 
1234567 c 

O 
O 

+lm+... 57 
.... +1. 29 

O 
.... +++ 43 

O 
O 
O 

ct 

48 
26 
19 
19 
15 
11 

7 

aa1a1a1 100 100 
· .. 41a+ 57 81 

O 37 
+1..... 29 19 

· .. + ... 

O 19 
O 

O 
14 

O 

26 
22 

7 

a1aaabb 100 100 
+1+.a3a 86 74 
l+++r.. 71 74 
· .. m1 +. 43 67 
++++. .. 57 59 
++ .... + 43 52 
... +++. 43 41 
++.+ ... 43 37 

O 19 
(1 15 
O 11 
O 11 
(1 11 

..... +. 14 11 
1++.... 43 11 
.... +++ 43 11 

· a3 .... 
4 43a, .. 
a11a ... 
· ... + .. 
· ... +aa 

ala .. , . 

(1 7 

O 7 

29 
57 
57 
14 
43 

O 
o 

43 
O 

81 
48 
48 
19 
19 
15 
15 
11 

7 

E,: Adenophora gl/1elini + (24), A. po/yantha + (24), Agropyron amurense + (19); Equisetul/1 hiema/e 1 (10), Galiul/1 l'eml/1 var. 
asiaticum Nakai + (24), Thalictrum spirostigmul/1 + (25); 
E.: Ceratodon pwpureus + (15), C/adonia gracilis + (25). C. maxima + (5), Sphagnum girgensohmi a (1), Slereocau[on 
incl"/Istatul/1 + (19). 
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Releve data (Table 8.4): 
reI altit. exp. slope cover in % date location author 
no. (m) ( o ) E.l E2 E, Eo 
linnaeeloslIIl1 borealis 
I 1190 O O 40 75 40 90 09.10.86 Paektll-san, Taehongdong, zone E K 
2 1190 O O 60 75 30 20 09.10.86 Paektll-san, Taehongdong, zone E K 
3 1190 O O 70 70 35 90 09.10.86 Paektu-san, Taehongdong, zone E K 
4 1190 O O 30 45 85 20 09.10.86 Paektu-san, Taehongdong, zone E K 
5 1190 O O 40 50 40 60 09.10.86 Paektu-san, Pektu Plateau J 
po/en/illetosum clyptotaeniane 
6 1190 O O 60 35 60 60 09.10.86 Paektu-san, Pektu Plateau J 
7 1190 O O 60 30 30 80 09.10.86 Paektu-san, Pektu Plateau J 
8 1290 O O 50 75 60 80 09.10.86 Paektu-san, Taehongdong, zone E K 
9 1190 SE 5 40 75 40 70 09.10.86 Paektu-san, Pektu Plateau 
10 1450 O O 60 20 85 75 12.10.86 Paektu-san, over Sanyi Lake 
11 1450 SE 5 60 25 80 75 12.10.86 Paektu-san, over Samji Lake 
12 1450 NW 10 75 30 70 95 12.10.86 Paektu-san, over Samji Lake 
13 1400 O O 50 40 80 70 11.10.86 Paektu-san, near Samji Lake K 
14 1400 O O 30 20 85 75 11.10.86 Paektu-san, near Sanyi Lake K 
15 1400 O O 40 60 85 50 11.1 0.86 Paektu-san, near Samji Lake K 
broille/osum je::.oensis 
16 1400 O O 35 20 85 60 11.10.86 Paektu-san, over Samji Lake K 
17 1400 O O 70 40 90 40 11.10.86 Paektu-san, near Sanyi Lake K 
18 1400 O O 5 5 90 40 11.10.86 Paektu-san, c1earing over Samji Lake K 
19 1400 O O 20 40 75 80 11.10.86 Paektu-san, near Samji Lake K 
20 1400 O O 35 40 65 90 11.10.86 Paektu-san, near Samji Lake K 
be/ulelosulll paishanensls 
21 1400 O O 30 20 70 85 11.10.86 Paektu-san, near Samji Lake K 
22 1400 O O 20 45 80 60 11.10.86 Paektu-san, near Samji Lake K 
23 1600 N 15 45 40 85 90 12.10.86 Paektu-san, owr Sanyi Lake 
24 1500 O O 65 20 80 95 12.10.86 Paektu-san, owr Samji Lake 
25 1500 N 5 60 30 80 95 12.10.86 Paektu-san, over Samji Lake 
26 1500 NE 25 55 30 40 95 12.10.86 l'aektu-san, over Samji Lake 
27 1500 O O 60 40 75 90 12.10.86 l'aektu-san. ov.:r Samji Lake 

Table 8.5. Polysticlw retroso-paleacei-Rlwdodendretum dahurici. 

Re1eve number 
1234567 c 

111111111 
89012345678 c 

Char. - Polysticho retroso-paleacei-Rhododendretum dahurici, Rhododendro 
dahurici-Acerion barbinervi (RdA) 
Ee 

ct 

Rhododendron dahuricum 
;1cer barbi nerve 

a31+a3a 100 1a334445344 100 100 
.+ .. 1+ 43 .+.a11+11 64 56 

E, 
Polystichum retroso-paleaceum 
R.l;ododendron dahur.icuJII 
Sec1um middendorffianum 
Polypodium virginianum L. 
Ea 
S]:.Jhaqnum qirgensohnii 
Cladonia amaurocraea 
()ncophorus wahlenbergi i 
Abietinella abietina 
Dif. - subass. ledetosum maximi 
Ea 
Dicranum polysetum 
RIn/ t i di um l'ugosum 
Fel ti qera scabr()sa 
En t".c)(jCJII c()nJI)ressu.c:.;; 

Clad<)ni.j :-1rL)u,Scula 
("'l,:-id,'nJa maxim,-"J 

Dif. - subass. sorbetosum amurensis 
E, 
Sorb[)s amurensis (AP) 
r::, 
Sorbus amurensi s (AP) 

.+r .. 1. 43 ++1+aaa.aa1 91 
O +mmmma11a1+ 100 

.+1 .. 1. 43 1 .. + .. 1.+11 55 
.+. 14 ++.++1.++. 64 

54444a5 100 
++a1a++ 100 
++ .. ++ 57 

.+. 14 

b31aa1++1++ 100 
1 .. +++.++ 55 
.+ .. +++.++ 55 

.+1+.1+ 45 

++aaa++ 100 .+. .3. 18 
1a.11aa 86 .+ .. +. 18 
++++.++ 86 
++ .. ++ 57 

.a1a.+ 57 

.a+a.+ 57 (1 

.d. 1-1 .1 .. 11 27 

o .+a1aaa.11a 82 

72 
61 
50 
44 

100 
72 
56 
33 

50 
44 

3.3 

.50 
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Table 8.5. Continued. 
Releve number 111111111 

1234567 c 89012345678 c ct 
E, 
Daphne kamtschatica O .. + .. +.++.. 36 22 
Ea 
Anastrophyllum minutum 
Cladonia stellaris 
Polytrichum commune 
Cladonia pyxidata 
Peltigera leucophlebia 
Lophozia excisa 
Peltigera aphthosa 
Abieti n~hro2~idis-Piceeta2ia jezoensis (AP) 
E3 
Larix olgensis (La) 
Betula platyphylla 
Betula ermanii 
Abies nephrolepis 
E, 
Betula platyphylla 
Abies nephrolepis 
Larix olgensis (La) 
Betula ermanii 
Loni cera edul i s 
E, 
Ledum palustre var. maximum Nakai 
Larix olgensis (La) 
Abies nephrolepis 
Vaccinio-Piceetea (VP) 
E, 
Vaccinium vitis-idaea 
Lycopodium clavatum 

var. nipponicum Nakai 
Lycopodium chinensis 
others 
E2 

Rosa davurica 
Euonymus alata 
E, 
Rosa davurica 
Camptosorus sibiricus 
Lepisorus ussuriensls 
Care); sp. 
Eo 
Cladonia rangiferina subsp. gr~sea 

HyJ.ocomium splendens 
Ptilium crista-castrensis 
Pleurozium schreberi 
Drepanocladus uncinatus 
Thui di um phil ir,ert i i 
Dicranum fragilifolium 
Aulacomnium palustre 
Cladonia pleurota 
Pel tigera cf. elisabethae 
Cladonia gracilis subsp. turbinata 
Fohlia nutans 
Pohlia longicollis 
Dicranum fuscescens 

O .+ ... ++++++ 64 
O ... b.+++.++ 55 
O +a11+ ... 1.. 55 
O l+++a ...... 45 
O ..... +++.++ 45 
O ..... +++.++ 45 
O 1.++ .... a .. 36 

3+11aa3 100 
++ ... a. 43 
.a..... 14 

O 

.11 .. 11 57 

.11.+r. 57 
+.+11+1 86 
.1..... 14 

O 

5555533 100 
+ .... +1 43 

O 

.. al.a.a.aa 55 

.. l .. al .. 11 45 

...... 1 .. +. 18 
· .11. . . . . . . 18 

+1l1+1a1aa1 100 
++.+1r.111+ 82 
++1+ ... +.+. 55 
...... 1 .. a127 
........ +.. 9 

443b1+++... 73 
..... r.+ .. + 27 
· +. ++. +++.. 55 

1 .. ++ .. 43 .. +.+ ...... 18 

+ ...... 14 ... +++1 .... 36 
O ... + ... 1 ... 18 

+++ .. 1+ 71 
O 

1+ ... a+ 57 
O 
O 
O 

1aa1aaa 100 
+aaaa3+ 100 
. a ... 3. 29 
.a ... 3. 29 
++ ... +1 57 
++ ... ++ 57 
+ .. ll .. 43 
.+ .... + 29 

O 
.. 1.1 .. 29 

O 

O 

O 

O 

· .11+++11a+ 
.. + ..... + .. 

+a11+ ... 11. 
+.1 ..... + .. 
... +.1 .. + .. 
· ..... ++ ... 

aa+a+.1++1. 
.+.+.43 .. 31 
aa.aaaa3a35 
a3333.3a3.a 
.+ ... +++.++ 
+++ ....... . 
.+ ........ . 
.+.+ ..... .. 
1+.+ ..... .. 

l .. a ...... . 
· ++ ....... '. 
.+.+ ...... . 
.+ .. + .... .. 

82 
18 

64 
27 
27 
18 

82 
55 
91 
82 
55 
27 

9 
18 
27 

O 
18 
18 
18 
18 

39 
33 
33 
28 
28 
28 
22 

72 
44 
17 
11 

83 
72 
67 
22 

6 

83 
33 
33 

28 

28 
II 

78 
11 

61 
17 
17 
11 

89 
72 
67 
61 
56 
39 
22 
22 
17 
II 
II 
11 
II 
11 

BarLramia pomiform.is O .+ .... 3.... 18 Il 
Hedwigia ciliata O ... ++ ...... 18 Il 
Physematium manchuriense (] ... + .... + .. 18 Il 

III oile "eleve onIy: 
EI: ElIonymlls alala + (15). A·[icroleplG pIioselia + (3); 
E.: Brachylhecilllll bllchananii + (9), B. salebroslll/l + (9). Cal/lpyliufII chfysophylllll/l + (9), Cladonia comula 1 (8), 
C. rangl(erina a (8), C. squalllosissilllo (l'vliill. Arg.) AJlti + (7). Climacium .Iaponic/lllI + (9), Dicranlll1l scopanum + 
(7), Ellrhynchilllll ellsleglUm + (9). Fissidens crislallls + (9). Lophocolea Uoal/a +(9), I'lagiommlll1l acululII + (9). 
I'laglOlhecilllll piliff31'/lin + (9), PolylrichlllllJlmiperinulII + (2), Ramalina sp. + (10). SphagnufII neflloreum + (9). 
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Releve data {Table 8.5}: 
reI. altit. exp. slope cover in % date location autbor 
no. (m) ( o ) E3 E2 E, Eo 
ledetosum maximi 
I 950 N 30 40 25 80 95 12.10.86 Paektu-san, Naegok K 
2 950 NNE 35 20 50 80 95 10.10.86 Paektu-san, Naegok K 
3 950 N 30 5 10 85 95 12.10.86 Paektu-san, Naegok K 
4 950 N 30 5 5 90 95 12.10.86 Paektu-san, Naegok K 
5 950 N 30 10 10 80 80 12.10.86 Paektu-san, Naegok K 
6 950 NE 35 30 50 75 95 12.10.86 Paektu-san, Naegok K 
7 950 N 30 45 30 65 95 12.10.86 Paektu-san, Naegok K 
sorbetosum amurensis 
8 1000 NW 15 O 10 70 95 11.10.86 Paektu-san, Naegok J 
9 1000 NE 30 O 20 80 95 11.10.86 Paektu-san, Naegok J 
10 1000 NE 40 20 70 50 95 11.10.86 Paektll-san, Naegok J 
11 1000 NE 30 10 75 30 95 11.10.86 Paektll-san, Naegok J 
12 1000 NE 40 O 80 35 90 11.10.86 Paektu-san, Naegok J 
13 1000 NE 40 25 85 10 95 12.10.86 Paektu-san, Naegok K 
14 1000 NNE 40 20 80 15 90 12.10.86 Paektu-san, Naegok K 
15 1000 N 33 20 90 10 95 12.10.86 Paektu-san, Naegok K 
16 1000 NE 50 O 60 305 95 11.10.86 Paektu-san, Naegok J 
17 1000 NE 35 35 80 10 95 12.10.86 Paektu-san, Naegok K 
18 1000 NNE 40 30 75 5 95 12.10.89 Paektll-san, Nae~ok K 

Table 8.6. Taxo-Pinetum pumilae and Thujo koraiensis-Piceetumjezoellsis. 

Releve number 1 2 3 5 6 7 

Char. - Taxo-Pinetampumi~ae 

Ez 
Pinus pumila 5 3 b 
Syringa wolfi (AnP) 1 a + 
Abies nephrolepis (AP) 1 r 
Tdpterygi um regelii b 
Lonicera sachalinensis (AP) a 
E, 
Sydnga wolfi (AnP) a + 
Thujo koraiensis-Piceetam jezoensis 
E3 
Picea jezoensis (AP) 3 a 
Abies nephrolepis (AP) + 
Ez 
Picea jezoensis (AP) 1 a 
E, 
Ligularia fischeri (AP) + 3 1 1 
Clintonia udensis (AP) r 1 1 
Scabiosa japonica var. alpina Takeda + + + 
Abieci n~hro~~idis-Piceion jezoensis (AnP) , Abieci nephro~~idis-
-Piceeca~ia jezoensis (AP) 

E3 
Betula ermanii 1 + 
Acer ukurundense a 

Ez 
Thuja koraiensis 1 a + 3 1 1 
Betula ermanii a a b a 
Rhododendron aureum b 
Acer tschonoskii 
Sorbus amurensis + 
Acer ukurundense a 
E, 
Calamagrostis arundinacea var. hirsuta Hack. a + a a 3 a 
Dryopteris crassirhi zoma + a + 
Betula ermanii 1 + 1 
Thalictrum contortum + + + 
Acer ukurundense + 
Sorbus amurensis + 
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Table 8.6. Continued. 
Releve number 
Vaccinio-Piceeeea (VP) 
E3 
Pinus koraiensis 
E, 
Pinu,s koraiensis 
E, 
Majanthemum bifolium 
Oxalis acetosella 
Lycopodium obscurum 
Others 
E2 

Rosa sp. 
Rhododendron schlippenbachii 
E, 
Carex siderosticta 
Cirsium schanta-rense 
Actinidia polygama 
Care>: sp. 
Senecio nemorensis agg. 
Lonicera chrysantha 
Angelica decursiva 
Cnidium monnieri 
Astilbe chinensis 
Veratrum patulum 
Atractylodes ovata 
fvei gel a fl OI' i da 
Veronica kiusiana 
Resa koreana 
Heracleurn ef. moellendoI'ffii 
Aconitum triphyllum 
Trisetum sibiricum 
Sabina sargentii 
Saussurea triangulata 
Anemone nal-cissiflora 
Sedum pc;l_ytrichoideE 
Peclicularis resupinata var. umr·,yo,sa r~omar. 

Saxifraga octopetala 
Sf,v'ertia 'iJeratroides 

Artt?wisia stolonifera 
ACec barlJinerve 
Lycopoc1ium serraturn 
Folyst~chum tripteron 
Deut=ia glabrata 

123 

1 
1 

+ 
+ 

+ 

3 

a 
1 
+ 
+ 

1 
1 
+ 
+ 
r 

1 
+ 

+ + 
Phtheirosperrnum japonicum + 

In one "elen' only: 
E,: Euon)"lIIlIs pauciflora + (2); 
E2 : Acer barbinerve + (6), A. pseudo.>leboldianulII + (6), Actinidia pol)'gallla a (7), Alnus borea"" + 

(2), Deutzia glabrata + (7). Echinopanax elatulII + (2), Quercus lIlongolica + (5), TilJa taquetil + (6), 
Welgelaflorida + (7); 
El: Aconitllll1 vil/osum + (2), Adenophora lIlandshurica + (4), A. koreana + (4), Asal'lllll heterotropol
des + (2), Aquilegia oxysepala + (2), Adenophora tetraphylla r (2), Astilboides tabulans (Hcms.) 
Engl. + (6), Athyrillll1 squamigemlll + (7), Cacalia kallltschatica + (2), C. koraiensis 1 (6), Caltha 
lIlinor + (2), Carex nanella 1 (5), Cilllicifilga davurica a (2), Circaea alpllla + (2), ClelIlal/s brachyura 
+ (5), C. ochotensls r (2), Clinopodilllll chinense var. shibetchense (I~v.) Koidz. + (4), Codonopsis 
pi/osula + (3), Diarrhenajaponica a (3), DI)'opteris sp. a (2), EuonYlI/us alata 1 (3), Festuca ovma-j 
(5), F parviglullla 1 (4), Galillll1 kamtschaticum 1 (2), Gentiana scabra + (5), Gemniulll dahuriculII 1 
(3), Helllerocal/is lIIinor + (3), Hy1JenClll11 ascyron + (3). Lonicera caemlea agg. a (3), Libanotis se
seloides + (5), Melica nutans + (2), Afoehnngia later(flora + (2), Orostachys minuta + (5), Paeonia 
Japonica r (2), Paris verticil/ata 1 (2), Parnassia palustris 1 (3), PeucedanulIl terebllltaceulI/ + (5), 
Phegopteris decu/'sive-pinnata a (3), Ph. polypodioides 1 (2), Potentilla fi'agarioides 1 (4), Prilllliia 
Je~oana 1 (2), Rhododendron lIIucronulatulIl + (5), Rh. schlippenbachii + (5), Rubus kOlllarovii + (3), 
Soussurea saxati/is + (7), Sc/'ophulana buergeriana + (3). Sedllll/ verl/cuI/atulIl + (5), S. vivlpamlll 1 
(5), SlIIilacma Joponica + (2), S. Japomca var. lIIandshunca Maxim. r (7), Solidago japomca + (6), 
Th)'IIIIIS quinquecoslalus + (5), Viola col/in a + (7). 
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Releve data (Table 8.6): 
reI. alt it. exp. slope cover in % date MS location author 
no. (m) (0) E3 E2 E, Eo 
Taxo-Pinetllm pllmilae 
I 1890 W 10 O 100 10 40 07.10.89 M Pirobong Mt., n summit V 
2 1750 SW 15 O 85 30 <5 18.06.90 M Wonmanbong K,J 
3 1790 SE 37 O 30 90 O 16.09.86 M Wonmanbong K,J,D 
ThlljO koraiensis-Piceetum jezoensis 
4 1755 SW 35 O 30 95 O 16.09.86 M Wonmanbong, slope K,J,D 
5 1660 S 55 O 40 75 5 16.09.86 M Wonmanbong, slope K 
6 1640 S 15 50 60 70 50 16.09.86 M Wonmanbong, slope K 
7 1630 NNW 25 40 40 60 85 16.09.86 M Wonmanbong, sloee K 

Tab/e 8.7. Lychllo-Quercetum rnongolicae disporetosum ova/ae (a) aud asti/betosurn thunbetgii (b). 

Subassociation a 
11 

b 
111111 

Releve number 12345678901 c 234567 c 
1122 

ct 8901 
Char. - Lychno-Quercetum mongoLicae 
E3 
Betula schmidtii 
E2 

a.1. .a11133 73 .1.+al 67 71 a. 

.. . +la1. 36 o 23 Actinidia polygama 
Betula schmidtii 
E, 

O . + .. 1. 33 12 a.3. 

Viola diamantica 
Actinidia polygama 
Angelica gigas 
Ligularia fischeri 
Lychni s c'ogna ta 
Primula jezcana 
Pseudostellaria palibiniana 
Dif. - subass. disporetosum ovaLae 

E3 
Acer mono (QF) 

Carpinus cordata (QF) 

Prunus leveilleana (RQ) 
5tyrax obassia (RQ) 
Magnolia sieboldii 
E 
Acer mono (QF) 

Magnolia sieboldii 
Carpinus cordata (QF) 

Corylus heterophylla (RQ) 
E, 
RU}:Jus era taegi fol i I1S 

V.io}a co11 ina 

Cardamine leucantha 
Dryo!)teri s crassi rhi ~~()ma 
Hepatica asiatica (RQ) 

Schi=andra chiJ1ensis 
RuLJia chinensis 
Maqnolia sieboldii 

· +++ .. +. 
.1 + la ... 
· a+ .. +. 
.11. 
.11 ... 
.11. .. 

.1. .. 

36 
36 
27 
18 
18 
18 

9 

. +. 

. a .. 

.31111aal. 73 .+. 
.a.laa3al 64 

l+.a.l .. +.a 55 +. 
1.m .. 1a+.m 55 

.111+1a 55 

17 
O 
O 

17 
(1 

CI 
CI 

29 
23 
17 
17 
12 
12 

6 

17 53 
(1 41 

17 41 
O 35 
(1 35 

+11a11. ++a1 91 .... + 17 64 
.1.a11+1+ 64 .1. .. 

++ .. +.a+.+ 55 
.+1++11. 55 

.131r.+a+ 64 .+. 
+.+++ .. +++ 64 
+++a+. . -t :)5 

· 11 + .:11 .. + S 5 . 1\'\. 

.a31.1Jo3. 55 "~' 

.1a .. 3a+ 45 

.+++++. 45 
.. +.1++. 36 

17 47 
(1 35 
CJ 35 

17 47 

17 i~ 1 
1 'i 41 

U ~~! 

Di sporum ovaJ.e .1. . ++. 27 

IJ :29 
(1 23 
c: 17 

Dif. - subass. astiLbetosum thunbergii 
E2 

. +. 9 ++.3a1 83 35 1 . 

.1 

Lespede:ca hedysaroides 
PJwdodendron mucronulatum (RQ) 
E, 

O a+r .. r 67 23 331a 

Astilbe thunbergii .a1 18 +a+ .. + 67 3:' .+1. 
Pino koraiensis-Quercion mongoLicae (PkQ) 
E, 

· a+. Ti nu::: kora.i ens_i s 
C~rnu5 ,::ontroversa 
Acel' teqmen tosum 
Acel' triflorum 

\-. . al. 

· al. 
.1. 

18 1+3+. 
. + . 

67 3:) 54. 
1 -l :~.3 

1:' 
(1 b 
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Table 8. 7. Continued. 
Subassociation 

Releve number 
E2 

Pinus koraiensis 
Cornus controversa 
Acer tschonoskii 
Acer tegmentosum 
Acer trif10rum 
Deutzia glabrata 
E, 
Ath1'rium coreanum (transgr.) 
Pinus koraiensis (d) 
Di arrhena japoni ca 
Bup1eurum 10ngeradiatum 
Campanu1 a puncta ta 
Acer tegmentosum 
Aconitum triphy11um 
Abies ho10ph1'11a 
Acer trif10rum 
Cornus controversa 
AceI' tschonoskii 

a 
11 

b 

111111 
12345678901 c 234567 c 

1122 
ct 8901 

+.1 ...... 1. 
· .. a++ .... . 
· .. 11 ..... + 
1 ....... + .. 

o .+lr.+ 
27 ..... + 
27 
27 
18 

O ••••• + 

67 23 
17 23 

O 17 
O 17 
O 12 

17 6 

· . +. 

+.+ ... r.+++ 55 +m ... + 50 53 ... + 

· .. +. + ..... 18 .++ ... 33 23 + ... 
· .. 1. .. +. +. 27 ..... r 17 23 
· .. +a .... +. 27 .. 1' ... 1"7 23 

· .. +++ .... . 27 O 17 
· .. 1 ...... . 9 .... r. 17 12 
· ... 1. .... . 9 .. IrI ••• 17 12 
+ ......... . 9 O 6 

+ ......... . 9 O 6 
+ ......... . 9 O 6 
... + ...... . 9 O 6 

Pedicularis resupinata ..... + ..... 9 O 6 
Rhododendro-Querceta.lia mongo.licae (RQ) 

E3 
Quercus mongolica 
Acer pseudosieboldianum 
Tilia amureI1SiS 
Fraxinus rhynchophylla 
Pinus densiflora 
Carpinus 1axiflora (LiQ) 
Tilia mandshurica 
Hicromeles alnifo11a 
Quercus serrata (LiQ) 

J'.laackia amurensis 

Ee 
AceI' pseudosiebo1dianum 
Fraxinus rhynchoph1'11a 
Quercus mongolica 
Stl'rax obassia 
Tilia amurensis 
Rhododendron sch1ippenbachii 
Lespede::a maximowic::ii (LiQ) 

ATalia elata 
St~phanandra inci53 
F~lul'a paJJiculdta 
B~I)Zoin QbtlJsilo})um 
J-.Jaack ia amurensi s 
Vi ti s amurensi S' 

Carpinus laxif10ra (LiQ) 
PJ)US trichocarpa 
Weiqe1a florida 
Coryl us heteroph'y·1Ia 

var. thunbergii 
}1icromeles aln_i[olia 
,Junir>erus riqida (RmP) 

Tripteryqium reqeli.i 
L'a11icarpa cJichotoma (L.iQ) 

T.i.1ia mancJshuri ca 
PrlJI1US .leveil1eaJ13 
Lc'spedeza bicoJ.or 
Sc\len()jantana ,::arlesi J: (Li.Ql 

F'a<:1ara schjlLifc;J_ia 

QlkCCIlS serrata ILi(i) 
Pi]]us clel1si[1ora 

V3C.>:::J: ru' um kOTeCinum 

ma435411+1. 
a11+a. a133a 
.. 1. .. +1. .. 
..... da1.a. 
.5. a ....... . 
· ...... 3 .. . 
· ..... a .. a. 
+ ......... . 
· .1. ...... . 

31a.aaal+aa 
+.++11. .. +1 
++ ... 1. +. + r 
· .... ala .. + 
· .++la.1. .. 
· .. +.1. + ... 
.3a .. +.++ .. 
.++ ... r .. ++ 
· .3 ... + ... b 
· ... ++ .. T+. 
· .... aa3 ... 
· .... 1. .. ++ 
· ... r. + 1. .. 
· .... 1+ .... 

91 134a4a 100 
91 a3a333 100 
27 +1. .. 1 50 
.36 '" +. . 17 
18 .... 1. 17 

9 Ci.3 •••• 33 
18 CI 

9 

9 O 
o .1. ... 

91 3aa333 100 
64 .+.a11 67 
55 1. .1+1 67 
36 r+.r1. 
45 .... ++ 
27 1a+.a. 

45 
45 
}7 ++ ... . 
.36 ..... + 

.1 J ... . 
27 ..... 1 

67 
33 
67 

O 
O 

33 
17 
J:j 

17 

94 
94 
35 

6 
6 
6 

94 
64 
58 
47 
41 
41 
29 
29 
29 

;'7 o 17 
18 1". •.•• 1"1 17 

..... +r .... 18 1". •..• 17 17 

la .. 
1. .. 

· + .. 

1331 

· .. 1 
.1+ . 

+la. 

· a .. 
· . +. 

....... +.+. 18 ..... + 17 ]7 ++.1 

......... ++ 18 .+ .... 17 17 

.......... + 'J .++ ... .33 17 ... 1 
r.......... 9 ... + .. 17 12 
· .... a. + .. . 
· .... r .... . 
· ..... a .. +. 
· .... 1. . + .. 

1. ........ . 

· . + ....... . 

· .... t ..... 

18 
9 + ..•.• 

18 
18 

II + •. 1.. 

9 

9 
CI ••• + .. 
O .•.• + . 

12 
17 

1) 1:' 
O 1,' 

:U L 

6 
() 

6 

· + .. 

17 
1'7 6 1. .. 
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Table 8.7. Contil1ued. 
Subassociation 

Releve number 
E, 
Acer pseudosieboldianum 
Vi ti s amurensi s 
Isodon excisus 
Fraxinus rhynchophylla 
Ainsliaea acerifolia 
Carex lanceolata 
QuerclJs mongolica 
Naackia amurensis 
Nelampyrum roseum 
Benzoin obtusilobum 
Astilbe koreana 
5tyrax obassia 
Neehania urticifolia (RmP) 
Tripterygium regelii 
Oplismenus undulatifolius (LiQ) 
Parthenocissus tricuspidata 
5yneilesis palmata (LiQ) 
Carpinus laxiflora (LiQ) 
Lespedeza maximowiczii (LiQ) 
Asparagus oligoclonus 
Hosta longipes 
Prunus leveilleana 
5tephanandra incisa 
Tilia mandshurica 
Hosta sieboldiana 
Corylus heterophyl1a 
Codonopsis lanceolata (LiQ) 
Callicarpa dichotoma (LiQi 
Atractylodes ovata 
Pinus densiflora 
Rhododendron schlippenbachii 
Vaccinium koreanum 
Querco-Fagetea crenatae (QF) 

E3 
Actinidia arguta 
Kalopana.'-; pictus 
E, 
Euonymus oxyphylla 
Kalopana)-~ pictus 
Actinidia kolomicta 
Actinidia arguta 
E, 
CareX siderosticta 
li.s tel' scaber 
Acer mono 
Asarum heterotropoides 
Kalopanax pictus 
Viola keiskei 
Carpi nus coreia ta 
Euollymus oxyphylla 
Actaea asiatica 
Paris verticillata 
Actinidia kolomicta 
Smila,'< nipponi,ca 
Others 
E 
Rhamnus davurica 
Rubus era taegi fol i us 

Euoll'y'mus pauci flora 
}larlea macroph'y'11a 

Pueraria lobata 
Schi::andra chi.nensi:::: 

a 
11 

b 
111111 

12345678901 c 234567 c 
1122 

ct 8901 

m ••• +1.+.+1 
+1 ..... ++++ 
+.1. .+1+++1 
+.+111. .1.+ 
.. . l.a1+.1. 
++ ........ . 
+1 ...... + .. 
· .1.++ .. ++. 
· .. ++ ..... . 
· .... 1+1. .. 
· . . 1a+. + .. . 
+ ..... ++ .. . 
· .. aa . .... a 
... 1.1.+ .. . 
aa ........ . 
+ ..... 1 ... . 
· .... 1. a .. . 
.... . + .... . 
.1 ........ . 
· + ........ . 
· ... + ..... . 
· .... 1 .... . 
· .... r .... . 
· ..... + ... . 
· ...... + .. . 
· ...... + .. . 
· ......... + 

11 ...... +++ 
1+ ... 1. ... . 

· .... a++. +. 
+++ ... r .... 
• ••••• +-+ ••. 
· + ........ . 

1+.a1a.1++1 
.+.11+.+111 
1111 .... +++ 
..... +++.++ 
· + ... +. + .. + 
· ....... +++ 
++. + ...... . 
r ......... . 

· .. al ..... . 
· .. + ...... . 
· ... + ..... . 

· ++ ..... + •. 
· . + ... + ... . 
... +1. .... + 
· . + .... -+- •• a 
+1+ ....... . 
· .. 1. ... +b. 

55 a1+111 100 71 
55 +.+r+1 83 64 
73 11. .. + 50 64 
64 .+.a11 67 64 

· + .. 

· . a+ 

45 .a3.a . 
18 .+.a.a 
27 ... 1+. 
45 
18 .. +aa. 
27 la .... 
36 
27 
27 
27 
18 
18 
18 

9 1. .... 
9 
9 
9 
9 
9 
9 
9 
9 
9 
O + .... . 
O •• + .. . 
O .•• + .. 
CI .... 1. 
O .... +. 

45 ..... + 
27 ..... 1 

36 r+ .. +. 
.36 
18 

9 

82 . a1a11 
73 .. +.1+ 
64 ... +. + 
45 . + ... . 
36 
27 . + .... 
27 

9 ... r. . 

9 . r. ... 
9 

CI • + .... 

-+- ••• -+-. 

18 1.+.[". 

27 ... r. + 
27 ... + .. 
27 
27 

50 47 
50 29 11.. 
31 29 .+ .. 

O 29 
50 29 +1.. 
23 29 

O 23 
O 17 
O 17 
O 17 
O 12 
O 12 
O 12 

17 12 
O 6 
O 6 
O 6 
(1 6 
CI 6 

b 

(1 6 
1) 6 
O 6 

17 6 
17 6 
17 6 
17 6 
17 6 a ... 

17 
17 

35 
23 

50 41 
O 2:5 
O 12 

O 6 

83 82 
50 64 
33 53 
17 35 

O 23 
17 23 

O 17 
1712 

CI 12 

17 L: 
o 6 

3.3 E CI 

~)U 29 

33 2 Si 

1 7 :~ =j 
(j 17 

CI 17 

· .. 1 

· + 1+ 
· . ++ 
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Forest vegetation ofthe northern Korean Peninsula 

Table 8.7. Continued. 
Subassociation 

Releve number 
E, 
Artemisia keiskeana 
Dryopteris sp. 
Solidago virga-aurea 
Aster indicus 
Polygonatum odoratum 

var. pluriflorum 
Dioscorea quinqueloba 
Cimicifuga davurica 
Spodiopogon sibiricus 
Athyrium sp. 
Polystichum tripteron 
Vicia amurensis 
Viola acuminata 
Calamagrostis arundinacea 
Viola chaerophylloides 
Carex nerva ta 
Rubia akane 
Smilax sieboldii 
Sanicula chinensis 
Paeoni a obova ta 
Lilium tsingtanense 
Synurus pungens 
Folygonatum inflatum 
Arisaema peninsulae 
Viola selkirkii 
viola albida 
Vicia veno.5.3. 
Lepisorus ussuriensis 
SaussureCi sp. 
Lc:spedeza cyrtobotrya 

In two "e1C\"I'S: 

a 
11 

12345678901 

l+1.a+.+ ... 
... a1aaa+. a 
... 1. + ... +. 
11a ........ 

1'rr. 
r. .++.+. 
1. .11+ 

. +. 
1. a+a. 

.1.111. 

. ++ 1 r. 
· +. .++ 

. + . . +. 
++. .+ 
++. 
++. 
+ r+. 
+r. · +. 

.1 +. r. 

.+++. 
· a++. 

.a++. 

.+1+. 

.+++. 

.+++. 
.+1+ 

. + r. 

El: BetII/a costata a (4, 5), Castanea crenata a (1), + (2); 

b 
111111 

c 234567 

55 1+11.1 
64 · + .... 
27 ++a11. 
27 · .... 1 

27 .1. ... 
36 
36 

9 3 .. m .. 
36 
36 
36 
27 · .... 3 
18 a. + .. . 
27 
18 · . + ... 
18 · . r. .. 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
18 

o . +r ... 
(1 •••• ++ 
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1122 
c ct 8901 

83 64 
17 47 
83 47 +.++ 
17 23 

17 23 
O 23 
O 23 

33 23 .11. 
O 23 
O 23 
O 23 

17 23 
33 23 3a+. 

O 17 
17 17 
17 17 

O 17 
17 

1) 17 
O 17 
O 17 
O 17 
O 17 
O 17 
(1 17 
(1 17 · .. + 
1) 12 · .. + 

33 12 + ... 
33 12 · . +. 

E2 : Dellt::ia pmmfalia r (2), + (3), EuonYlIIlIs plampes 1 (4), + (5), Lonicera praejlorens + (8), I (II), PhIlade/phlls schrenckll 1 (4), a (5), 
Prunlls padlls a (4), + (6), Rlbes j<uciclI/atlllll 1 (4,5), Sambllcus sp. r (2), + (10), S. slebo/diana + (4, 5), Sorblls commlxta + (18, 21), 
Spiraea sp. + (7,13), S. betuilfolia + (18,19), VibllrnulII sargentll 1 (4,5); 
El: Adenophora tetraphylla + (4), I (5), Acomtuln hillla/wcllm 1 (4), + (5), A. pseudo/aeve agg. + (9, 10), Androsace cortllsae(olia + (8, 
21), Al'Isaema robustll/II + (4,5), Cacalia adenostyloides + (6), 1(8), Call/ophyllu/II robllStll/ll 1 (4), + (5), Dispo/'ll/ll sesslle + (2,3), 
Dryopteris subtripinnata + (15, 16), Euphorbia lllcorum + (9, II), Geranill/II koreanulII I (4), a (5), lmpatiens noli-tangere + (4, 10), 
Keumkangsania /atisepala + (6, 8), Ligllstrina reliclliata + (1, 12), Marlea macrophylla I (7), + (8), M. platanifolia + (7, 8), Paraixeris 
denliclliata r (15), + (21), Peucedanll/n corean/lm + (2), r (14), Pi/ea sp. r (9), + (21), Polygonatlllll invo/ucratlllll + (6, 7), RlIbia cordifolw 
agg. 1(4,5), Saxiji'agafortunaei Hook. + (8), I (13). S. lIchyiamana 1 (4,5), Scopolia parviflora + (4),1 (7), Spuriopimpmella ca/ycina + 
(5),1 (6), Sm1lax sp. + (1, 2), Thalictrum/i/amentosum 1 (6), + (8), ViCia unijuga + (1,14), lVeigela praecox + (4, 5). 
In one releve only: 
El: Acel' ginna/a + (2), Actinidia polygama + (7), Alnus lI1andshllrica + (12), Betula sp. 1 (1), Celti,S}essoensls a (2), Juglans mandshul'lca 
a (7), Mar/ea macroph)'lIa + (15), POPllius koreana + (15), Salix sp. 1 (2), U/mlls davidiana a (10); 

E2 : Acanthopanax sessilifloms + (4), Acel' mandshuricum + (5), Berberis amllrenSIS + (4), Eetu/a cf chinensis + (8), Cimlclfilga herac/el
folia b (20), C. simple).' + (11), Clematis koreana + (21), C/erodendron trichotollllllll + (12), Cory/us lIIandshllnca + (6), Deslllodilllll old
hamii r (2). Deutzia sp. r (7), EuonYlllus slebo/diana I (5), Fo"'ythia ovata + (8), LlglIstrina reticlI/ata + (12), Lonicera lIIaackll + (2), 
Afoms bOlllb)'cis + (10). M. lIIongo!ica + (II). Philade/phus sr. I (9), Staphy/ea lmllla/da a (2), Syringa dllatata 1 (21), S. IIIlcrontha " (4), 
Sorbana sorbi(olia (L.) A. Braul1 + (1), Spiraea 11.SS/l/'Ie/l.\'IS + (4), Viburmllll dllatatlllll I (13), Weigela praecox 1 (4), U/mus 'p. r (1); 
El: Adenophora verticillata var. hlrsuta Fr. Schm. I (5), Angelica decllrsiva + (20), Anthriscus aelllll!a var. hlrlifhlctlls (Ohwi) Kitag. + 
(4), Artemisia f»'lvalica 1 (5), Athyrium crena/um + (2), Atracty/odes koreana r (15), Berberis a/llurensis + (4), Campanula takesimana , 
(10). Cardamine illIpatiens + (4), Celastms orbiculatlls 1 (21), Celti.\· jessoen.\"Is + (2), Chl)'.mntheII/111l1 coreamllll 1 (21), ChlysosplenIulIl 
barbatllm + (lO),CimiciJilga sp. + (5), Circaea cordata + (10), C/ell1alisflabellata + (8), C. tllblliosa 1 (6), C/erodendron trichotoll/111l1 r 
(12), Deutz/a 'p. + (4), D. pnmifolia + (1), EllonYlIIlIs pallC(flora 1 (4), E. planipes + (8), Gentiana zollingem r (2), GeranilllII sp. r (14). 
Herac/elllll sp. + (4), HypericulII ascyron r (6).lsodonJaponiclIs 1 (4), Jejfersonia dllbw + (5). Laclllca tnangll/ata + (7), Ligustmm obtu
si(oliull1 r (2), Lililllli cerm1U111 r (17), Liparis kralllen r (17), Lonicera praejlorens + (8), Lysilllachia c/ethrmdes + (2), A/(IJanthelll1l1ll bi
.f{)lillm 1 (4), Micro/epia p1losella + (6). Oxalis acetosella r (5), Parmxens chelidoniifolia + (6), PatnnIa samcu/aejolia + (8), Peucedanlllll 
terebintacelllll + (18), Phegopteris polj1Jod/Oides + (4), l'hi/ade/phlls schrencbl + (4), Ph,YIlIa /eptostachya 1 (10). PhthelrOSpel'll/1l111 
.l"pomcllllI 1 (13), PO/jPOdllllll \~"gare r (3). Po/yslichlllll sr· + (21), PotentIlla 'r. + (5), P. dickmsll 1 (18), /' . .!i'eyn/(/l1a I (4), l'ternopeta
iiI/II tanakae ,. (21), Rhododendronfi:lIl1'1ae + (13), Rodgersia podophylla 1 (7). Rosa 'r· 1- (14). Sangllisor/)(l of}icinalis + (18), Saussllrea 
conandri(o//a + (4). S. grandlflora + (21). Scutel/aria pekinensis var. a/pina (Nakai) Hara 1- (6), Thailctnllll actae/olllllll 1 (Ll), Verutl'lllll 
patuhl/II I (5), l'i/mrnllIll sm~f!,entil + (5). Viola roSSII' (8). V variegata + (4), Welge/ajlonda I (19), lVoodslU polysflchO/des r (3). 
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Releve data (Table 8.7): 
reI. altiI. exp. slope cover in % date 
no. ( m ) ( o ) E3 E2 EI Eo 
disporetoslIlII ova/ae 
l 320 S 15 80 30 30 O 08.10.89 
2 470 S 15 60 30 30 O Il.lO.89 
3 460 E 35 90 60 30 O 09.10.89 
4 1130 W 34 90 40 60 O 16.06.90 
5 1050 SW 26 85 20 70 O 16.06.90 
6 560 NE 30 75 55 60 15 29.06.90 
7 350 NNE 40 70 70 40 10 29.06.90 
8 440 NE 35 75 60 40 10 29.06.90 
9 520 WNW 30 80 60 40 O 09.10.89 
10 480 SW 30 80 40 30 O 10.10.89 
II 500 NNW 30 90 40 40 O 09.10.89 
astilbetoslIlII thunbergii 
12 500 S 35 70 75 65 O 14.10.89 
13 850 NNW 45 70 60 30 O 14.10.89 
14 1230 S 20 70 15 60 O 07.10.89 
15 600 W 15 80 60 25 I 07.10.89 
16 820 NNW 45 80 70 30 O 10.10.89 
17 750 S 35 75 30 20 O 08.10.89 
18 350 SE 45 40 70 60 15 15.10.89 
19 320 SE 35 60 60 40 O 15.10.89 
20 350 SE 45 O 80 40 O 15.10.89 
21 640 NW 30 O 40 20 60 02.10.89 

Table 8.8. Vaccinio-Quercetun1 n1ongolicae. 

Releve number 2 

Char. and dif. - Vaccinio-Quercetum mongo.licae 
E 
TilJ:a t,·j,_,!uetil 

E, 
SaL;ssure3 conan(jrifolia 
Geranium koreanum var. hirsutum l'1akaj 
Vaccinium koreanum (RQ) 

Duchesnea i ndi ca 
Halenia corniculata. 
Loni c~'ra chrysan tha 
Acer barbinerve 
Caulophyllum robustum 
Tilia taquetii 
Pino koraiensis-Quercion mongo.licae (PkQ) 
Ee 
Pi!1"US kr~rair2nsis 

lie t Il l a e rma n i i ( d ) 
fU::.,] es Ilc:>ph l"o12p.i 5 (d) 

CC'rnLJ5 C(Fntl'01.'"~-"rsa, 

E-
Pinus kc,raiensis 
Jllaqn().lia sieL'oldJ:i 
Ahies llc-phL'olcpis (d) 
f1cer tri[lorum 
Acer UkUT1)nclense 

E, 
Vio.la collina 
Diarrhena japonica 
Finus koraiensis 
D<2ut;:;ia qlahrata 

C<-'1mp,_inu.la punc ta ta 
/\.I: ... ·cJui tl.Jm triJ_Jhyl1uITI 
./ith}"r.iulII c>~reanum (tc,::lIuo'-Jr.) 
J.\Jaqn.,--').i. a ::5 j f--.:'b,_~,l eli i 
f)r}",:)!_-,t.I:~r_i ,'.," \:ra~c.:sJ: rh.i ~1,,"nk'1 

+ 

a 

+ 

a 
+ 

+ 
+ 
+ 

+ 
+ 

+ 
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MS location author 

M Manpchok V, Pison Waterfilll N 
M under Kansenam Temple N 
M near Sanwonam Temple N 
M under Pobwangbong MI. K,S 
M under Pobwangbong MI. K,S 
K under Sansonam Temple K,S 
K forest under Sansonam Temple K,S 
K Samsonam valley L part K,S 
M near Sanwonam Temple B,V 
M near Hwayangam Temple B,V 
M near Sanwonam Temple B 

K under Kuryong Waterfall N 
K opp Kuryong Waterfall B 
M Chilson Valley, near small arbour N 
M Chilson Valley, Wonl1lanboug N 
M over Hwayangam Temple N 
M Maupchok V, uuder KlIchuug N,V,B 
K Manmoulsang V, Chonsonde MI. B 
K Manl1lolllsang V, Chonsonde MI. B 
K Manl1loulsang V, Chonsonde MI. B 
S Haedju, behind quarry B,V 

3 5 ct 

+ + + 60 

+ + 80 
+ + 60 

+ 40 
+ 40 
+ 40 
+ 40 

+ + 40 
r + 40 
+ 20 

+ + 40 
L'O 

,', 
'() 

~, IJ 

r + 60 
20 
~:O 

+ 20 

+ + 60 
+ + 60 
+ r 60 

20 
20 
20 
~(I 

:! O 
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Table 8.8. Continued. 
Releve number 2 3 5 ct 
Rhododendro Quercet:a.lia mongo.licae (RQ) 

E3 
Quercus mongolica 4 5 5 100 
Micromeles a1nifo1ia 1 + 40 
Pinus densif10ra + 20 
Prunus 1evei1leana + 20 
E, 
Rhododendron sch1 ippenbachi i 3 3 4 + 100 
Acel' pseudosiebo1dianum 3 a m 3 3 100 
Quercus mongol ica + + + 60 
Hicrome1es a1nifo1ia + + 40 
Lespedeza bico1or 20 
Rhododelldron mucronu1atum + _20 
Pinus densif10ra r 20 
Euonymus alata + :CO 
Pal ura panicu1ata + 2u 
Fagara schinifo1ia 20 
E, 
Rhododendron schi ippenbachi i a 1 + 100 
}Vle1ampyrum roseum a + 1 100 
Acel' pseudosieboldianum + 80 
Fraxinus rhynchophy11a r + + 80 
Carex nane11a + 60 
Quercus mongo1ica + + 60 
Euonymus alata + + 60 
Ains1iaea acerifo1ia 3 b b 60 
Astilbe koreana + + 40 
Lespedeza bico1or + + 40 
Hepatica asiatica + + 40 
Parthenocissus tricuspidata + ::::0 
FJiododendron mucronulatum + 
Hosta longipes + 
Stephanandra incisa II 

0/2i921a f10rida 20 
Querco-Faget:ea crenatae 
E, 
Acel' mane + 20 
Carpinus cordata 20 
E, 
Carex siderosticta 1 b 100 
i1.ster scaber + 60 
\/iola keiskei 6C' 
Others 
E, 
Sorhus amuL'eDs.is + 4 li 
E, 
lirt~misia kei. skeana ;j (1 

Solidaqo jap.:)ni C·3 8u 
Feuc<2danum tereLJin taceum + () CI 

S:lrinqa palir1iniana 40 
Bur,l,:::>urum 1 on':J2 r,-idJ' a t um + + 40 
Isod,c'T! japonicus + 4 ,) 
Actinidia polygama + + 40 
S111i 1 a:.; china + + 40 
III oile "eleve only: 
E,: Jllg/ans regia l (5); 
E,: Lonicera chrysantha + (2); 
EI: Aster spathlll((oltlls + (2), Jlllpatiens no/i-tangere r (1), Lililllll tsingtanense + (4). 
Phtheirosperlllwl/ japoniclllll + (5), Rllblls crataegifolills 1 (5), Sallssllrea grandiflora + (5), 
Sed/IIII verticllllatlllll + (5). S)'mll1/s pa/matopinnatifid//s + (2). Veratrum patll/Illll r (5). 
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Releve data (Table 8.8): 
reI. altit. exp. slope cover in % date MS location author 
no. (m) ( o ) E3 E2 E, Eo 
1 820 S 32 75 60 60 15 14.09.86 M near Kuchung Waterfall K 
2 1210 SW 27 80 50 60 10 18.09.86 M Wonmanbong, vis point K,J 
3 1185 W 16 90 70 35 5 18.09.86 M slope ofthe Wonmanbong K,J 
4 1165 WSW 40 70 85 60 O 18.09.86 M slope ofthe Wonmanbong K,J 
5 1060 W 30 80 50 40 10 18.09.86 M slope ofthe Wonmanbong K,J 

Table 8.9. Parthenocisso tricllspidati-Fraxinetum l7/ynchophyllae. 

1 
Releve number 1 2 3 5 6 7 ct 8 9 o 1 
Char. and dif. - Parthenocisso-Fraxinetum rhynchophyllae 
E3 
fJicromeles alnifolia (RQ) a 4 4 3 57 
E2 

Deutzii'1 glabri'1 ta (PJ.::Q) 1 a + a 57 
5ti'1phylea bWIli'11da + + 1 43 + + 
Hieromeles i'11nifolia (RQ) 1 1 29 1 
Codonopsis pilosula + + 29 
E, 
Parthenoei ssus tricuspidata (RQ) + a + a 1 1 86 a 1 
Diarrhena japoniea (PkQ) + + + 1 + + 86 
Laetuca bun geana + + + + + 71 
Deutzia glabrata (PkQ) a m + 1 + 71 
./ls ter tatarieus 1 1 1 43 
Hedera rhornbea r + 29 
Rubia hexaphylla (Mak. ) Mak. + + 29 
5ti'1phylea bumalda 1 14 
Pino koraiensis-Quercion mongolicae (PkQ) 

E3 
Cornus controversa 1 1 43 1 r 
1vlagnoli3 sieboldii 1 14 
Acel" triflorum 14 
Pinus koraiensis (1 

.l\.cer ukurundense O + 
Abies nephrolepis O + 
E2 
J"-Jagnol i a sieboldii + 1 a a 57 
licer tegmentosum + + + 43 + + 
Cornus controversa 29 + 
,Zicer triflorum + 14 
Pinus koraiensis Ci 

llcer ukurundense r 

E, 
Viola collina + + + 57 
AthYL"iwll COI'Eanurn (tr·ansgr. ) + + + 57 a 
Dryopteris crassi rhi zoma + 43 a 1 

Aconitum triphylluill r + 43 + 
Acer teqmen t<::)sum + 14 + 
Cornus controversa + 14 
Campanula punctata r 14 + + 
JII.Jagl101 j a si2boldii O + r 

Abies llephrolepis O + + 
Pedicularis resupinata fi + 
Rhododendro-Quercetalia mongol.icae (RQ) 

E3 
Pinus dt::.:nsifl()r.:i j .3 a ~(:, a 
()I.)erc:us monqol i ca 1 :; ·7] 3 ~~ 

Fra.'<inus rhj/n,::hophy 11 a a il il 
Prunus levei11(:,::ana ~ 

Acel' pseudosi ebed eli anum 1 14 a 
r.:, 
A(::el" p.r..:.c'uc1osi2}-lol di dJ1um :3 :3 3 a :3 Ci a lon b 3 J 
(1/Jercus mongolica + + + + 86 1 -t 
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Table 8.9. Continued. 
1 1 

Releve number 1 2 3 5 6 7 ct 8 9 O 1 
Lespedeza bicolor 1 a 1 + 57 
Styrax obassia + + 57 1 a 
Rhododendron schlippenbachii 1 m 29 
Fraxinus rhynchophylla + 29 a + 1 
Prunus leveilleana + r 29 + 1 + 
Stephanandra incisa a + 29 b 
Rhododendron mucronulatum + 14 
Aralia elata 14 r 
Pinus densiflora + 14 
Euonymus alata 1 14 
Corylus heterophylla r 14 a 
Fagara schinifolia O + + 
Tilia mandshurica O + 
E, 
Acer pseudosieboldianum b 1 1 1 a 100 
Quercus mongolica + + + 1 + + + 100 + 1 
Lespedeza bicolor + a 1 + 71 
Prunus leveilleana r + r + + 71 
Fraxi nus l'hynchophj/l1a + + 57 1 + + 
Euonymus alata r:) 7 • + 
St'y'rax obassia a 57 
Care}-: nanella + + + 57 
Astilbe koreana + + 43 T + + 
JvIelampYl'um roseum + + 29 
Rhododendron mucronulatum r + 29 
Stephanandra incisa + 29 + a 
Hepatica asiatica a 14 
Ainsliaea 3cerifolia a 14 + 
Rhododendl'on schlippenbachii 14 
Aralia elata + 14 + a 
Fagara schinifolia + 14 + + 
Corylus heterophylla r 14 
JvIicromeles alnifolia r 14 
Asparaqus oligoclonus r 14 
\!itis amurensis 1] 1 r 1 
Care.'-; lancecda ta 1] + 1 1 
Ben:::oin obtus_ilobum (1 T 

Leil~ni tzia an·:3ndria (RmE") U 

Lespedeza max.imowi ezi i O + 
Querco-Fagetea crenatae (QF) 

E, 
Actinidia arquta a 3 9 
Carpinus cordata 14 
Acel' mano 14 
Actinidia kolomict~a CI a 
Quercus dentata O a 
E, 
Acer mono a + + + 1 CI li ] + ,3 '" 
A,~tilJidia "3.TrJuta ~~ 9 
Cal"p_i nu.s· ,-::orda ta + 1 ·1 
l\all)pana.~< P.l:ct'us 1<1 
Quercus al:..~utissil7i.::1 I + 
l'ict:.inidia K,:)lomJ: eta O 
Qut.'~'rc"":us dentata il 

S, 
Acer mOT!O + r + 71 1 + 
Car0x siderostict,'::i 57 + 1 
A(::tinic1i n arquta + a a 57 
Viol a kei ske~i + + 43 
Pyeola japonica r 29 
Athyrium yokoscerlse + 29 
Smilac ... ina japonica aqq. 29 + + 
Actinidia kolomi clea + 14 
Aster scaLJ..:::r 14 
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Table 8.9. Continued. 

Releve nurnber 1 2 3 5 6 7 ct 
Kalopanax pietus O 
Quereus dentata (J 

Others 
E3 
Populus davidiana a 1 29 
E2 

Sorbaria sorbifolia (L. ) A. 8raun + 1 + 43 
JvJenispermum dahuricum + + 29 
JvJorus mongolica + + 29 
E, 
Solidago japoniea 1 + + + 57 
Vi 01 a aeuminata + 1 + 43 
Viola ehaerophylloides 1 + + 43 
Syringa palibiniana + 1 29 
Rubus era taegi fol i us + + 29 
Thalictrum contortum + 29 
Lysimac!1ia barystachys + 29 
Asplenium sp. + + 29 
]·1orus mongolica + + 29 
S()rbaria sorbifolia iL. ) P .. 8raun + 29 
Cardamine leucantha d 29 
Sanicula chinensis + 14 
Dioscorea quinqueloba r 14 
Aqrimonia pilosa + 14 
Smila.>: sieboldii O 

In two J'eleves: 
El: Betula costata + (9, 10), Castanea crenata 3 (5), I (Il), Larix olgensis + (8), 3 (10); 
E2: Acel' ginnala + (9, Il), PlIeraria lobata + (8, Il); 

1 1 
8 9 O 1 
1 + 

+ 

3 

+ 

+ 

+ + 

1 + 

+ + + 
b a 

+ + + 
1 + 

+ 
1 + 

E,: Actinidia polygama 1 (9, Il), Artemisia keiskeana + (4), 1 (9), A. sylvatica + (8), 1 (Il), Arthra
xon hispidlls + (5), 1 (Il), Gel/m aleppicllm + (9, Il), Lepisorus ussuriensis 1 (5), r (Il), Lysimachia 
clethroides I (9). + (Il), Onoclea sensibilis + (8), 1 (Il), Psel/dostellaria davldii + (10, Il), Rubia 
cordlfolia agg. + (8), I (10), Sedum sarmentosllm + (6), a (1), Solidago virga-aurea 1(9, II). 
In oile .. eleve only: 
El: Actinid/G polygal1la a (Il), Juglans l1landshunca I (8), Afoms bOl1lbycIs 1 (II), Puerana lobata + 
(II), pYl'lls sp. I (6): SalIx sp. + (Il); 
E2 : Acel' barbinel1'e + (7), AcomtulI/ pseudoleave agg. + (8), Actmidia polygalIIo I (II), Ce/astrus 
orbiculatus I (6), Deutzia p/'llmfolia a (3), Afoms bOll/bycis + (II), AI. tiliaefol/G + (6). Philadelphlls 
tenuifolills + (8). Popullls davidiana + (2), QlIerClIS aliena + (8), Rhammls davlInca + (II), Sorblls 
cOli/mixta r (8), /'lburnum koreanllm + (8), IVeigelaflorida f. leucantha Nakai + (2), W. florida + (1); 
E,: Acanthopanax sessili(lo/'lls I (8), Acel' ginnala + (Il), Adenocallion himalaicllfll I (Il), Adian· 
thulII pedatwll 1 (8), Agril1lonia coreana + (6), Allium komarovianum + (2), Amphicwpaea trispenlla 
+ (5), Anemone reflexa + (2), Artemisia manshurica I (6), A. v,rid,ssima I (II), Aspel'llia maximowic· 
zii+ (10). Aspienillll/ inciswll + (II), A. wilfordii + (8), Aster ageratoides + (8 ), A. tatariclis + (10), A. 
)'oll/ena 1 (3), Boehmeria longispica + (1), B. spicata I (10), Camptosoms sibiricus + (6), Carex sp. + 
(II). Celastrus orbiclliatus + (6), Cephalanthera longibracteata + (7), Chllllaphila japonica I (2), 
CilllicijÎlga heracleifolia 1 (10), C. simplex + (8), Corydalis ochotensis + (12), C)'stopteris sp. I (5), 
Desmodillm oldhamil + (Il), DISPO/'lllll sessile + (10), DI)'optens lIIaxilllowic::li I (4), D. tOkyoensis + 
(5). Equisetwll arvense + (12), Engeron anmlllS + (12), Fraxmus exce/s/Or r (9), GalllllII aparine + 
(10). Glechollla longituba + (5), Hemerocalhs dlsticha 1(12), H. minor + (7), H)'pericIIIIl aSG)'/'On + 
(8). Impallens noli-tangere + (1). Isodon .lapomcus + (9), Lillllm lcmcI!()1i1II1l + (12). Ligl/st/CIIIII 
tenl/issill/llm I (1). Llparis japonlca r (8). L. koreana + (5), L. yotabel + (2). LOnlceru sl/bh/Sp/da + 
(9), Marlea macroph)'/la r (5), Menispel'llllllll dahl/ricl/m + (10). Aflil/lIlI e.fJilSlllll , (10). Aliscanthlls 
sinensis + (6). Monotropa h)popIth)'s r (10). Afoms tIilOe(olw + (1). Neollw pC/pilligem r (8), OxalIs 
obtriangll/ata -1 (10), Pel/cedanulll terebintacewlI + (7). Phryma /eptostachyo I (7). Polyslichllll/ tnp
teron + (4), Pseudostellaria heterophy/la + (10), P)'ro/a minor -+ (10). Rhamnl/s davlll'lca r (II), 
Rh)'nchosia aCl/lI/inalifolia I (10), RI/blls corchorifolills + (II), R. parvifoll/ls + (II), SUllssl/rea saxa
tiiis r (8). SCI/tel/aria killsiana + (10), Sedlllli kall/tschatlclIIlI I (6), S. verlicullatl/II/ + (6), S. vivlpa/'llm 
+ (6), Setaria viridis r (5), Smilax china I (Il), Sorbl/s alllllrensis + (1), Spodiopogon siblricl/s 1 (9), 
Syn/l/7/s pllngens + (11), Thalictmlll aquilegifo/11l1ll + (II). Tiiia taquetii + (1). Valeriana fal/nei + (8), 
Viola dactylOldes + (9). /.: diamantica + (9), V variegata + (5), Weigelaflorida I (1). Woodsw polys
tichoides -+ (II). 
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Releve data (Table 8.9): 
reI. alti!. exp. cover in % date MS location 
no. (m) E2 EI Eo 
1 610 NW 20 

25 
35 
34 
31 
34 
20 
15 
25 
20 
25 

65 
80 
80 
80 
65 
80 
75 
70 
70 
70 
85 

75 50 40 14.09.86 
14.09.86 
19.09.86 
17.09.86 
14.09.86 
15.09.86 
15.09.86 
17.06.90 
16.06.90 
20.06.90 
15.06.90 

M 
M 
lvI 
M 
M 
M 
M 
M 
M 
M 
M 

bdow Kuchung Waterlall 
2 430 W 
3 
4 

700 
490 
330 
366 
382 
400 
390 
420 
510 

W 
NW 
S 
SE 

60 15 30 
60 40 5 
70 75 10 

E ti'om the Ynson Waterlall 
valley under Kuchung Wat"rtall 
neal' Sanwonam lvIonastery 

5 
6 
7 
8 
9 
10 
Il 

S 
N 
W 
NE 
SSW 

70 35 20 
30 50 50 
60 65 40 
40 60 O 
60 50 5 
50 50 O 
40 50 O 

S slope over Kuchung Waterfall 
valley o1'the Habiro Monastery 
valley ofthe Habiro Monastery 
below the Habiro Monastery 
valley front ofthe Museum 
below the Habiro Monastery 
near Kumgangul Waterfall 

Table 8.10. Festuco ovillae-Pillelllnl dellsiflorae. 

11111111 
Re1ev~ number 123456789 c 01234567 c ct 
Char. and dif. - Festuco ovinae-Pineeum densif20rae 
E 
Euonymus alata (RQ) 

Prunus naka.i i 
Lespedeza daurica 
E, 
Atractylodes koreana 
Faqara schinifolia (RQ) 

Sophora flavescens 
Iris rossi (RmP) 
Saussurea eriophylla 
Clem3tis mandshuric3 (RmP) 
Fotentil1a fra(}arioi.deE 
Aspa ra'Jus 01 i oJc!l~l onus (F:Q) 
Frunus nakaii 
Artemisia japonica 
Stipa e::tremiori2ntalis 
Stevenia .5xillaris 
RhaponticuIn uniflorum 
Platycodon grandiflorus (RtnF) 

Fatrinia vi1105a 
Festuca ,:::,\/ina 

.1.rr .. 1. 

....... a1 

1+.11+111 
.1+++++11 
++ ... 1.+1 
... ++ .. a1 
· ... +++11 
.r ... 1 .. + 

44 + ... 11.+ 50 
22 ........ O 

O .... +... 13 

89 11+1++11 100 
89 .. ++++++ 75 
56 ++r1 .. ++ 75 
44 1++++.1+ 88 
56 .. ++.+++ 63 
33 +1 .. 1111 75 

'" .+.... 11 +.+l++r+ 88 
· .... +. ++ 33 .. ++ .. ++ 50 
· .+ .. ++1. 44 ....... + 
.1+1.+ .. . 44 ....... . 
... +a ... . 22 ...... 11 
" .+.++ .. 33 '" r ... . 
.... r .... 11 .. + ... r+ 
..... +1.+ 33 + ...... . 
+ ...... ++ 33 ....... . 
" .+.a1 .. 33 ....... . 

13 
O 

25 
13 
38 
13 

Lespedeza daurica ..... + ... 11 .... ++ .. 

O 
O 

25 
Oif. - subass. peucedaneeosum eerebineacei 
E, 
Finus cl2Jlsiflora (RQ) 

FaCJara schiJlifolia (RQ) 

El 
rJ-Jododendron mucronul a tum (F:.Q) 

PC:'ucedanum terebintaceum 
Lespedeza bicolor (RQ) 
Prunel1a asiatica 
EU()nYlllus aiata (RQ) 

Smila~: sieboldii 

1a.++aa .. 67 ....... . 
.. 1 .. a13. 44 ...... .. 

b.b33aa.1 78 ..... + .. 13 
.+++++1+. 
+1++.++ .. 
++ ... 1+.+ 
.1 ... +++. 

78 ....... + 
67 ....... . 
56 
44 ....... . 

.+ .... +la 44 ........ 

13 
CI 

Oif. - subass. 2i2ieeosumparehenenioni 
Fc,lystJ:chulrJ polyb12pharoJl 
Li.liufll concolol- var. parth8neIJion 
Hubi.3 cordifolia agg. 
Pueraria lobata 

• . + .••••• 

(J +++++1+1 100 
J'J 11+++. ++ 

1.1 +.+ .. +r+ 
Ci .+11 .... 
O .... +.11 

88 
63 
38 
38 TiEi 1 i ctrum aqui ic?qi foi i UIn 

Rbododendro mucronu2aei-Pinion 
E> 

densif20rae (RmP) 

LJunip~::,rus ri qi da 
[1 

j~leehani_ a Li c ti ci fo1 i a 
,)uniperus riqi('.13 
]I.i,_:;:r,~Jc:J~um umbe.l_Iatum 

Lf':::'.il!nj t_~::ia '-inalldrja 

+ t- • + +] . 1] -7 ~~ 11].J + + + ] 1 CI (J 

• •• + 1 11 1 1 Ci 'i + ... 1 + 1 J 
+ •. )'+.+11 (,71 .. !.+ .. 
..... 1 .. + 0") .... L+. 

+1.-1 ••••••. 1~~ ....... . Il 

47 
12 

6 

94 
82 
65 
65 
59 
53 
47 
41 
29 
24 
24 
24 
24 
24 
18 
18 
18 

::: 4 

author 

K 
K 
K 
K 
K 
K 
K 
J 
J 
J 
K,S 
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Table 8.10. Continued. 

Re1eve number 
Rhododendro-Querceta.1ia 
E3 

123456789 
mongo.1icae (RQ) 

c 
11111111 
01234567 e et 

Pinus densiflora 
Quercus mongolica 
Haackia amurensis 
Fraxinus rhynchophylla 
E2 

443334343 100 33443ab3 100 100 

Quercus mongoliea 
Rhododendron mucronulatum 
Fraxinus rhynchophylla 
Benzoin obtusilobum 
Corylus heterophylla 
Haackia amurensis 
Hicromeles alnifolia 
Pal ura paniculata 
Vi ti s amurensi s 
Rhus tr i chocarpa 
Indigofera kirilOLvii 
Styrax obassia 
Stephanandra incisa 
llralia elata 
E, 
Carex lanceolata 
Quercus mongol i ca 
Indiqofera kiri10wii 
Vi ti s amurensi s 
Fraxinus rhynehophylla 
Benzoin obtusilobum 
Pinus densiflora 
Parthenoci ssus tri euspi da ta 
llsti1be koreana 
Palura panieulata 
lJ.3ack ia amurensi s 
Rhus trichocarpa 
J'.1icromeles alnifolia 
Lespedeza maximo,,,i ezi i (LiQ) 
Syneilesis palmata (LiQ) 
Corylus heterophyl1a 
Scyra;< obassia 
Viola collina (PkQ) 

5t2phanandra incisa 
Haqnolia sieboldii (LiQ) 
Carex nanel1a 
Helampyrum roseum 
Querco-Fagetea crenatae (QF) 
E3 
Quereus dentata 
Quercus acutissima 

Ez 
Quercus dentata 
Quercus aClltissima 
Kalopanax pictus 
ACr::?r monc, 

Euon}'IIJus ().'<yphyl1a 

El 
As t.el' scaber 

Quercus dent:ata 
Care:"; siderosticta 
ASCiTum hc:terotropoides 
pyrola japon.ica 
Smila.''': nipponl,:..,.-:-a 3 rJlJ. 
K,31ojJ,3.IiaX [.)i ctus 

3a33a.a .. 
.. 1.1 .. .. 
... + .... . 

abb11.11. 
a.b33a31a 
.. 11 .. r.1 
· . a++ ... . 
. b+. + ... 1 
· +. ++ ... . 
. 1a .. + .. + 
.1+ .... 1. 

· ...... aa 
....... 1. 
· ...... ++ 

. + ...... . 

.. r ..... . 

a11++a ... 
ab.l+++1. 
11+ .. 11+. 
· . + .. + .. 1 
· ... 1. +. + 
r.ar+r. .. 
+.1+.+1. . 
· .1 .. +. aa 
.. La ... . 
.. +1' .... . 
.... + .. .. 
....... +. 
+1. .... .. 
+ ..... + .. 
1'1 ...... . 
· a. + .... . 
· ... r ... . 
...... +.+ 
· r ...... . 
· .... r .. . 
...... 3 .. 

.. + ... a.1 

.. .. + .. la 

....... +1 
· ... ++ ... 

.1.++++11 

.... , +1+1 
· . a. d + .••• 

· . rr ..... 

. + ..... .. 
· . r ..... . 

67 ..... 33a 38 
22 ... 11.1. 38 
11 ....... + 13 

78 .a+.la3a 
89 a ... a1.1 
44 +1 .. ++11 
33 +1+ .. +a1 
44 .... 1+a . 
33 .++1.1 .. 
441.+ .... . 
33 ....... + 
22 ...... +. 
11 .1 .... .. 
22 ....... . 

O ...... +1 
11 ...... .. 
11 ...... .. 

75 
50 
75 
75 
38 
50 
25 
13 
13 
13 

O 
25 

1) 

O 

67 aaaa1a1a 100 
78 1++.a.1a 75 
67 la11+1.1 88 
33 1. +r++++ 88 
33 ++++11+. 88 
56 ..... +1+ 38 
56 .+ ... r .. :::5 
44 .1. ..... 
22 ...... + . 
22 ....... r 
11 .... +1.. 
11 + ... + ... 
0° 
L,,;... •••••••• 

22 ....... . 
~. 0 
LL •••••••• 

22 ....... . 
11 ....... r 

11 ........ 
11 ........ 
11 

o . + ..... . 

33 aaaa3 .. . 
33 331 .... . 

13 
13 
13 
25 
25 

() 

O 
o 
eJ 

13 
O 

o 
O 

63 
38 

22 aa33aa.+ 88 
2211. ..... 25 

1) .+ ...... 13 
1) .+ ...... 13 
1) .... 1 ... 13 

78 ...... t·t 5 
4'1 a11al... 6.1 
33 .. 1 ... 1. ::5 

les 
u .... r .. t :!,r~-) 

11 ...... .. 
11 ...... .. 

53 
29 
12 

76 
71 
59 
53 
41 
41 
35 
24 
18 
12 
12 
12 

6 
6 

82 
76 
76 
59 
.59 

47 
41 
29 
18 
18 
18 
18 
12 
12 
1::' 

1:.c 
12 
12 

6 
(, 

6 

6 

53 
24 

6 
6 
() 
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Forest vegetation ofthe northern Korean Peninsula 

Table 8.10. Continued. 

Releve number 
Smilaeina japoniea 
Euonymus oxyphylla 
Acer mono 
Others 
E3 
Castanea erenata 
Alnus ]aponiea 
E, 
Prunus leveilleana 
Lonieera praeflorens 
Rob,inia pseudo-acacia 
Castanea crenata 
Weigela sp. 
Rosa mul tiflora 
Parthenoeissus trieuspidata 
Deutzia prunifolia 
Loni eera ehrysan tha 
Lespedeza eyrtobotrya 
Pueraria lobata 
E, 
Spodiopogon sibiricus 
Lysimaehia elethroides 
JvIiseanthus sinensis 
Chrysanthemum indieum 
Artemisia keiskeana 
Quercus acutissima 
Hemerocallis minor 
Rubia cordifolia var. pratensis 
Lespedeza eyrtobotrya 
Adenophora sp. 
Erigeron annuus 
Seorzonera albicaulis 
Ampelopsis brevipeduneulata 
Lysimaehia barystachys 
Agrimonia pilosa 
Lilium laneifolium 
(.Ismunda j apon i ca 

Artemisia asiatica 
Gc:~n t.i ana seat-ra 
Celastrus orhiculatus 
HypC'ricum aSej/Ton 

Carduus cr i spus 
Rubus parvifolius 
Castanea crena ta 
Viola acuminata 
Fotentilla togasii Ohwi 
Lactuca bungeana 
Pulsatilla koreana 
Sanguisorba officinalis 
Potentilla sprengeliana 
Geum aleppicum 
RanunctJlus japonicus 
Rhu.s c"'hi nensi s 
SC'curin~g3 suffruticosa 
Scdid,':irJO japon.i,~a 

Vi'-='.l,::i IIIandshurica 
Fterjdophyta fI(). 3 indet. 
Flatanthera sp. 
Arundinella hirta 
Art~misia viridissin/a 
Iris ruthenica 
K'Jeleria cl-istata 
FatrirJJ:a scabiosaefol ia 
Fotentilla Sf-'. 
Fal-aixeris deJ)ticlJlata 
Hemr2r()callis dum()rt:ieri 

11111111 
123456789 c 01234567 c 
...... .. r 

.1 ..... +. 
· ...... la 

· +. ++ ... . 
· .. ++ ... . 
· ... r+. 1 . 
....... 11 
....... +1 
· ...... ++ 
....... +. 

11 ...... .. 
O .... 1 .. . 
O ...... r. 

22 ....... . 
22 ....... . 

33 11+ .. 11+ 
22 
33 
22 
22 
22 

.. + ... 1. 

11 .+ .... .. 
O 1 .... 1 .. 
O + ... 1 ... 
O .1 ... + .. 
O .. 11 .. .. 

o 
13 
13 

o 
O 

75 
25 

O 
O 
O 
O 

13 
25 
25 
25 
25 

11111a311 100 111a11a. 88 
... ++++ .. 4411+++.1+ 88 
.. 1+a+1 .. 56 1.aa .. +. 50 
11 .... + .. 33 11.1.1.+ 63 
... +1++1a 67 ...... 3a 25 
1' ..... +.. 22 1++ .. +.. 5i) 
.+ ....... 11 1 ..... 11 38 
... 1' ..... 11 .... +.1+ 38 
.... + .... 11 + .. + .. +. 38 
.. ... +.1+ 33 ...... +. 13 
+ .... r ... 22 .. 1' ..... 13 
+ ..... +.+ 33........ (1 

r++ ..... . 
.1 ..... a1 
.+ ..... a1 
· + ..... 11 
.. +++ .. .. 
· . + ..... . 

33 
33 
33 ....... . 
33 ....... . 
33 
11 + ..... +. 

..... 1+.+ 33 ....... . 

..... +1 .. 
· .... +++. 
..... ++r. 
..... +.la 
..... +. ++ 
....... ++ 
+ .... 1 .. . 
+ .... + .. . 
+ ...... .. 
r ....... + 
.+.+ .... . 
· + ... l~ ..• 

,_ ~ ... r .... 

:;3 ....... . 
33 
33 
33 
2: ...... +. 
22 ....... . 
22 ....... . 
11 ... + .. .. 

22 ....... . 
22 ....... . 

· + ...... + 22 ....... . 
· . + .... +. 
.. + .... .. 
· .. ++ ... . 
· .. +. + .. . 
.... i- •.•• 

· ... r .... 
..... 11 .. 
..... 11 .. 
..... 11 .. 
..... 1+ .. 
· .... t+ .. 
.. .... 1+. 
· ..... + .. 
....... a1 

22 ....... . 
11 ....... + 

11 .+ .... .. 
11 .+ .... .. 

22 ....... . 
22 ....... . 

11 .+ ...... 

O 
O 
O 
(1 

(1 

li 

13 

C, 

U 
13 
13 

CI 

o 
ij 

o 
(1 

o 
13 

il 

ct 
6 
6 
6 

12 
12 

53 
24 
18 
12 
12 
12 
12 
12 
12 
12 
12 

94 
65 
53 
47 
47 
35 
24 
24 
24 
24 
18 
18 
18 
18 
18 
18 
18 
18 

18 
1 t; 

le 
18 
18 
18 
12 
12 
1 c, 

12 
12 
12 

12 
P 
12 
12 
1/ 
12 
12 
1 ~~ 
12 
12 
12 
12 
12 
12 
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Table 8.10. Continued. 

Releve number 
Carex disperma 
Disporum sp. 
Smilax china 
Saussurea sp. 
Viola hirtipes 
Synurus excelsus 
Selaginella involvens 
Sedum aizoon 
Prunus leveilleana 
Deutzia prunifolia 
Silene oliganthella 
Dictamnus dasycarpus 
Convallaria keiskei 
In one releve only: 

123456789 
· ...... 11 
· ...... 1 + 
· ...... 1 + 
· ...... +1 
· ...... ++ 
· ....... 1 

c 

22 
22 
22 
22 
22 
11 
o 
O 

O 
O 
O 

11111111 
01234567 

· . 

· . 

· +. 
+ . · +. 
+ . . r 

· +. · +. 
· +. · +. 
· +. · +. 

O ...... 11 
O ..•••• 1 + 

c ct 
O 12 
O 12 
O 12 
O 12 
O 12 

13 12 
25 12 
25 12 
25 12 
25 12 
25 12 
25 12 
25 12 

El: Alnlls sibirica + (2), ParthenocisslIs tricllspidata + (8), Prllnlls leveilleana + (1), PlIeraria lobata + (9); 
~: Acer ginnala r (5), Celtis sinensis + (9), Elaeagnlls ulllbeliata r (5), ElIonYlIIlis sp. + (16), LigllStrulll 
obtus!foliulI1 + (2), Lonicera sp. + (9), L. japonica I (7), L. maxill10wiczii + (6), Metaplexis Japonica r (2), 
Morus alba + (9), M. bombycis + (II), Rhus chinensis r (7), Salix caprea + (9), Spiraea pllbescens + (5), 
Ulmus macrocarpa + (16), Weigela slIbsessilis I (5); 
EI: Adenophora tetraphylla + (1), Acer ginnala + (6), AconitulII sp. + (9), AlIllloslIgma graclle + (1), Ange
lica alllurensis r (9), Arlell1isia messerschmidtiana r (2), A. ,ylvatica + (1), Asparaglls officinalis + (9), 
Aspemla maximowiczii + (2), Aster lalltureanlls + (17), Athyriulll nippomcllllI r (4), Bupleurllm sCOl'zone
raefolium + (8), Cacalia kamtschatlca 1 (17), Calall1agrostis amndinacea + (1), C. langsdoljii 1 (9), Ca
Iystegia hederacea + (Il), Carex lellcochlora + (Il), CarpesiU/1I sp. + (6), Call1ophyllulII robustllm r (14), 
Cephalanlhera longibracteata + (9), Chenopodilllll album + (Il), Chilllaphila Japomca + (3), Cirsium 
maackii r (2), Duchesnea indicat (6), Eccoilopus cotulifer a (9), Epimedium koreanllm 1 (16), Euphorbia 
sp. + (9), Fesluca parviglu/lla + (2), GaliulII verulII var. asiaticlilII Nakai + (17), Gentiana zollingerii r (6), 
Helllislepta Iyrata + (5), lnllia salicina 1 (6), Isodon japonicus + (3), lxeris sp. + (13), 1. chinensis + (3),1. 
polycephala + (2), LeontopodiuJII japoniclllIl 1 (7), L. leiolepis Nakai 1 (7), Lepisoms lIssllriensis + (10), 
LiliulII amabile + (2), Liparis japonica + (2), LithosperlllU/1I erythrorhizon + (8), Lonicera sp. + (6), 
Afelampymlll setaceulII + (2), l\cfenispeml1lJII dahuriclllll + (3), Metaplexis japonica + (8), Microlepia 
pilosella + (3), Monolropa hypopithys r (6), Orostachys sikokiana + (Il), Paeonia obovala + (17), Picris 
japonica + (9), Platanthera ji'eynii + (6), P. ophlydioides r (3), P. sachalinensis + (8), Poa vlridula + (2), 
PoIenIi/la chinensis 1 (7), P. discolor + (7), Pleridophyla no. 1 inde!. m (II), Pycnostelma paniculata r (1), 
Robima pseudo-acacia I (8), Rosa multif/ora + (8), Rubus corchonfoll1ls + (6), Sangllisorba hakusanensls 
t (8), Sanicula chinensis r (6), Sci/la sci/loides + (II), Scrophulana koraiensis r (17), Sedum kamtschati
cum + (Il), Spiraea pubescens + (5), Taraxacum sp. r (1), Thalictmm sp. + (9), Th. baicalense r (2), Th. 
contor/um + (8), Themeda .1aponica + (1), Ulmus coreana Nakai + (Il). Viburnum sargentll r (2), V sar
gen tii f. lutescens (Nakai) Uyeki r (5). 

Relcve data (Tabk 8.10): 
rei. alti!. exp. siope CQver in % date MS location 
no. ( m ) ( o ) E3 E2 EI Eo 
peucedanelosum terebintacei 
I 230 WSW 20 75 30 60 O 13.06.90 L hills over the monastay 
2 200 W 10 85 50 70 5 13.06.90 L 1.5 [rom [rom small gorge 
3 250 W 20 70 40 60 O 14.06.90 T siope over the dam 
4 240 NE 28 60 55 70 <5 02.06.88 T N fr capitol, Chansllpon P 
5 230 ENE 33 60 50 70 O 03.06.88 T Chansupon Peak 
6 250 WNW 20 60 40 60 O 13.06.90 T M!. Taesong 
7 260 SW 22 60 50 60 O 13.06.90 T M!. Taesong 
8 250 NE 15 70 60 60 O 14.06.90 T near shore ofTaesong Lake 
9 250 E 23 75 60 50 O 14.06.90 T near Taesong Lakc 
Iille/osu/II partheneniom 
10 235 S 30 80 40 40 5 01.06.88 L slope 
II 235 SSW 12 80 50 30 20 01.06.88 L slope 
12 140 SE 30 70 50 20 <5 04.06.88 T Chansupon Peak 
13 140 SE 30 75 50 35 O 04.06.88 T Chansllpon Peak 
14 11<5 E 20 70 50 20 <5 01.06.88 L slope 
15 185 W 20 70 45 30 O 01.06.88 L slope 
16 150 NNW 32 75 55 60 <5 04.06.88 T Chansllpon Peak 
17 140 NW 22 55 50 55 O 04.06.88 T Chansllpoll Pcak 

allthor 

J 
K 
K 
K,S 
K,S 
K,S 
K,S 

K 
K 
K 
K 
K 
K 
K 
K 
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Forest vegetation ofthe northern Korean Peninsula 

Table 8.11. Saso-Quercetum mongolicae quercetosum variabilis var. typicum (a) 
and var. potelltillosllmjragarioidis (b). 

Variant a b 
11111 1111122 

Relev~ number 12345678901234 5678901 ct 
Diagn. taxa - Saso-Quercetum mongo2icae quercetosum variabi2is 
E3 
Quercus serrata (LiQ) 
Quercus variabilis (LiQ) 
E, 
Callicarpa dichotoma (LiQ) 
Quercus serrata 
Queccus variabilis (LiQ) 
E, 
Queccus serrata (LiQ) 
Quercus variabilis (LiQ) 
Callicarpa dichotoma (LiQ) 
Dif. - var. typicum 
E-

Pal ura paniculata (RQ) 
Solenolantana car.lesii (LiQ) 

E, 
Sasamorpha purpurascens var. borealis 
Astilbe koreana (RQ) 
Pal ura paniculata (RQ) 
Dif. - var. potenti22osum fragarioidis 
E, 
Potentilla fragarioides 
Lindero-Quercion mongo2icae 
E3 
Carpinus laxiflora 
Quercus m,~-cormickii 
Rhus javanica 
E 

Lesl-Jecleza maximo~"i ezi i 
Ca rpi n liS 1 a':<1 [1 ora 
Mus j a vani ca 
RJnls verniciflura 
Queycus mc-cormickii 
Codonopsis lanceolata 
ViJ::!urrnml [,<.J1'1 gh ti i 
1:: , 
Les!)ede::a maxim .. Jh1iczii 
S}'JJeilesis palmata 
D.lsporuI1l smilacinum 
Codonopsis lanceolata 
L'l~disITJ~nus undulati[olius 
Cal.TJilJUS 1.3.:-:if101'a 
So]en(~]antana carlesii 
Qu~rr:U~ nlc--cornli,~kjj 

FJJUS j.:=i\,"aniCd 

Viburnum krriqhtii 

(LiQ) 

Pino koraiensis-Quercion mongolicae (PkQ) 
1::, 
J'Jaqn()_Ii . .3 siehold.ii 

COl-nus (-::ontroVersa 

E" 
Jvlaqnolia siebLJ.ldi i 
Ti nu-s korai ensi s 
Cc-'rnu-s contl'oversa 
13r::":'t.ul,_'-! s,::hlllidtii 

D2Ut~i." 'Jlabrara 
[, 

l'it~hYTium coreanUfn (trans<Jr.) 
Pin/.}s· korajen,c;.is 

D.i,_'-I.l.'l-hena japoIJ.ica 

33.341.333++. 3.1.+. 62 
3a3 .. 1 .341 .1a .. a. 48 

.+.1+1+. .111 +11.1 57 

.1 .+ .. +. 14 

.1a. 10 

.1.r. .r++. +.+. 33 
1. +. .+ 14 

.++. +. 14 

+111+ .. 1aa. + 
+++.+. 

44.34313444143 
+.++ .. a++. 

.r. .++. 

.++r.+ 

a3. 1+. 11 
11a. 

1 

3aaa+3.111aala aa.++ a 
a 1 + + + ++. 

++ 1 
+ + 

++ 

+ 

11 1 1+1++ 1+1 
a 1 1+a 11 
+1 

+ . + , 

+ 

1 .++ 0311+ 
+ + 

1 + 

+ rla 
1 1 
r. + 

+ 
t + 

+ 

43 
19 

62 
29 
14 

19 

33 
14 

5 

86 
33 
14 
10 
10 

5 
5 

6:' 
52 
19 
19 
1 n 
1 el 

:;3 
10 

5 

+t + t+ ~"l 

+ 1'. 1 1, 
1.' r 1 (1 
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Table 8.11. Continued. 
Variant 

Releve number 
Viola collina 
Magnolia sieboldii 
Rhododendro-Querceta~ia JIIOngo~icae (RQ) 
E3 
Quercus mongolica 
Pinus densiflora 
AceI' pseudosieboldianum 
Styrax obassia 
Fraxinus rhynchophylla 
Prunus leveilleana 
Maackia amurensis 
Tilia mandshurica 
Micromeles alnifolia 
E2 

Acer pseudosieboldianum 
Benzoin obtusilobum 
Styrax obassia 
Stephanandra incisa 
Rhododendron schlippenbachii 
Fraxinus rhynchophylla 
Rhus tri c::hocarpa 
Rhododendron mucronulatum 
Quercus mongolica 
Nicromeles alnifol~a 
hleigela florida 
Prunus leveilleana 
Jvlaackia amurensis 
Corylus heterophylla 
Tripterygium regelii 
Tilia amurensis 
Vi ti s amurensi s 
Lespedeza bicolor 
Pinus densiflora 
Corylus heterophylla var. thllnL,ergii 
Vaccinium koreanum 
Fagara schinifolia 
Tilia mandshurica 
E, 
Ben=oill obtusilobum 
Carex lanceola ta 
Ainsliaea acerifolia 
Acc'l' pseudosi e}}oldi anum 
Vi ti s amurensi s 
Styrax obassia 
Quercus m011qolica 
1 s()c}on e-'<ci sus 
Fraxinlls rhynchophy11a 
}-lelampyrum roseum 
Stephanandra incisa 
Rh()o'odendron schl ippenbach.i i 
F.i nus densi flora 
Atractylodes ovata 
I-Iosta lonqipes 
Parthenocissus tLicuspidata 
Ifepatica asiatica 
}backia amurensis 
R1jUS t:l'i l.:;h(1c:al'pa 

J,6:speo\:::.>J bi ccdor 
Cor)'lus heteTophylla 
H~sta sieboldi~n.i 

a b 
11111 1111122 

12345678901234 5678901 ct 
.+. 5 

. +. 5 

.a3.1a.1. .1l34 a444335 76 
aa.1 .1+aa++ rr1ar.1 71 
.a.a. 3.1a.+.a 1.11a.1 57 

.a. 1.3.++. +.+.1 38 
.a. 11. .+ .. + .. ++ 33 

a. .1. ++ .. a1 29 
1. . + 10 

. +. 1 10 
. a. . + 10 

a3aaaaaaaaa+a1 aa3a331 100 
1aaaaaaa1a1aaa aa11a1a 100 
a13a1a+1.a111+ +.la1m. 86 
a11+.1+aa1+. ++1.+.1 71 
al. . al. 1al+13 . 3a3. 1 67 
1+1.+ .. +11+.+. .+.++ 57 
+ .. +++. .++ ++++. 48 
a. .1.1 .a .+aa+. 38 
.+. .11.a 1 lll. 38 
.+.+. .1+.+. .+ .. + 33 
.+ . . ++. .+. + .. +. 29 
.+11 1 .+ ~4 

.+.+ .+. ++. 24 
11 .+.+ 19 

.a++. 1 19 
1++1 19 

.+++. 14 
+. . +. 10 

10 · +. .1. 
. +. 5 

1 5 
.+ 5 
.+ 5 

+.11+111+.+1 1 al++1+. 81 
+11 1.+.++a.1 1+11aaa 76 
1aa111a111+.+. 
ll.++ll.ll Il 
.+rn++++ r+.+ 

1++. ++ .+ 
· +. 1 + + 

1111'.++ C 

1 r. .+.++ 
· +. . +a. + 

1 .+1 
1 . +. . + .. + 

· +. . +. . +. 
. +. 

. +. . +. 
+. .+ 
r. 1 

.+ 

+. 
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. +. 

. + 

++ .. +. 
a++.+. 

f f 

111+ . 

++. 
+ 1 r. 
. ++ .. + 

1 
+. r. 
1.++. 
rn. 

+ . 
+. 

+ 

71 
6'} 

.. 18 

38 

33 

33 
::'9 
24 
24 
19 
14 
H) 

10 
HI 

10 

Chapter 8 



Forest vegetation ofthe northern Korean Peninsula 

Table 8./1. Continued. 
Variant 

Releve number 
Prunus leveilleana 
Tilia amurensis 
Meehania urticifolia (RmP) 
~ticromeles alnifolia 
Tripterygium regelii 
RlJododendron mucronulatum 
Fagara schinifolia 
Querco-Fagetea crenatae (QF) 
E3 
.liceE mono 
Kalopanax pictus 
Carpinus cordata 
Actinidia arguta 
Quercus acutissima 
Carpinus coreana 
E2 

Acer mono 
Euonymus oxyphylla 
Kalopanax pictus 
Actinidia arguta 
Carpinus corda ta 
Carpinus coreana 
Quercus acutissima 
Actinidia kolomicta 
E, 
Care~: siderosticta 
)'isteT scabeT 

'i/J:013 keiskei 
Euony'mus oxyphjd la 
Fyrola japonica 
Acer mono 
Smila.:': nipponica 
Kalopanax pictus 
Actinidia arquta 
Athyrium yokoscense 
Carpinlls coreana 
Carpinus cordata 
Smilacina japonica ag9. 
Asarum het.erotropoides 
Others 
E, 
FJ~'amnus davurica 
Lespedt2::a hed}!saroides 
Viburnum dilatatum 
Cleroclendron tri.:::hotoI7Jum 

RubL1S ,~rataegifolius 
E, 
5podi c)poqon si bi 1'i CUB 

Artemisia keiskeana 
Lysimachia clethroides 
Calamagrostis arundinacea 
Sm,ila.'< oldhami.i 
Smi]ax s!:=). 
Vie'la c}jaeroph'y'lloides 
Rubu.~ cratde9i[olilN, 
\'j,}}iJ selk.irkii 
Di .':-:;porurn ':-;:'=-'.:')511 e 

C\il'c'.\ sJ':..-". 
Va.:,c:i Iii UJ/J k._)l·~:c._-lnum 

[-'teri<J'='r,h'r,'ta n'-='. 3 indet. 
Bo~})nI2ria tricuspidata 

a b 
11111 1111122 

12345678901234 5678901 ct 

r. 5 
r. 5 

1 5 
. +. 5 
.+. 5 

. + 5 
. + 5 

1 aa 1+ 1 + 33 
a a + 1 19 

3. 4 + a 19 
11 1 14 

1 3a 14 
33a 14 

1+. .m1 1 . +. 1 33 

· + . + +1 . ++. 29 
++. . ++. · + 24 

1+. 1 14 
a 1 + 14 

+a. 10 
.+1 10 

1 5 

.33.3 ++-3 al ci 11a . + 62 
+ ++ ++-.- + · 1 r+m+ 6~' 

1 ++ .b. 1 9 

+ + + + 19 
+ r+ 14 

a + 1Ci 
+ -+ 10 

r. . + 10 
1 5 

+ 5 
+ . 5 

+ . 5 
+ 5 
+ 5 

a+ ·1'" 1 i- I 3:0 

H l 1+3 + 33 
+ 1 + + 19 

+ + r. 14 
+ 1". + 1 4 

.. 1. ...... 11.+ 1+++ .. 1 43 

....... + .. 1"1.+ .1+.111 43 
++l. ...... t .. . 

.. 1. ....... l.r 
+11. ......... . 
· .... r ....... . 
· ..... + ...... . 
+ 11. ......... . 
+ + 1 .......... . 
+ 1 + ••••••.•••• 

+ ..•. ++ 
t -+ ••.. + 
· .... +. 
+ .. ++ .. 
· .rLJ. 

..a ....... 1. .. 1. .... . 
· .... I . • . . . . .. el ..... 

· ...... 1 + + ... . 
· .....• + + -1- •••• 

:)3 

29 
19 
la 
19 
1 il 
1 ,1 

1 '1 
14 
J ·1 
1,1 

1·1 
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In two releves: 
E2: Callicarpajaponica + (1, 3 ), Euonymus macroptera l (8), + (10); 
El: Agrimonia pilosa + (3, 20), Asperula maximowiczii + (1, 20), Cephalanthera longibracteata + (2, 3), 
Clematis patens + (1), r (2), Clerodendron trichotomum + (2), r (15), Disporum sp. 1 (18), + (19), Dryop
teris saxifraga + (1),1 (3), Eupatorium lindleyanum + (1,3), Solidagojaponica + (14, 20), Synurus pungens 
+ (1), 1 (3), Thalictrumjilamentosum + (1, 2), Viola sp. + (15, 19), V. orientalis 1 (8), + (9). 
In one releve onIy: 
El: Actinidia polygama 1 (4), Carpinus japonica 1 (3), Castanea crenata a (19), Fraxinus mandshurica 1 
(1), Tilia fusiformis 1 (10), T. ovalis 1 (7); 
E2: Acer palmatum 1 (8), Amphicarpaea trisperma + (7), Carpinus japonica a (3), Deutzia prunifolia + (8), 
Euonymus sp. + (3), E. pauciflora + (15), E. planipes + (1), Lepisorus ussuriensis + (5), Ligustrina reticu
lata + (20), Lonicera praeflorens + (2), Morus bombycis 1 (3), M. mongolica + (7), Parthenocissus tricuspi
data + (2), Philadelphus sp. + (19), Rosa multiflora + (3), Sambucus coreana 1 (3), Spiraea koreana + (3), 
Staphylea bumalda 1 (7); 
El: Aconitum pseudolaeve agg. + (20), Angelica decursiva 1 (20), A. gigas + (8), Arundinella hirta + (18), 
Aster ageratoides + (19), A. tataricus + (19), Athyrium crenatum 1 (19), Atractylodes koreana + (9), Carex 
ciliatomarginata + (14), Cimicifuga davurica 1 (6), Chlysanthemllm indicum + (21), Clematis brachyura r 
(15), Commelina communis + (3), Corydalis pallida + (20), Cynanchllm ascyrifolillm + (2), Desmodillm 
racemosum + (3), Dryopteris sp. + (7), D. sllbtripinnata + (18), Eupatorillm japonicum r (17), Hemerocallis 
minor r (21), Hosta sp. 1 (12), H. minor + (8), Hypericum ascyron + (3), Isodon inflexlls a (20), Lactllca 
bungeana + (20), Lepisorus ussuriensis + (4), Ligustrina reticlilata + (20), Liparis koreana + (3), Osmunda 
cinnamomea + (20), o. japonica 1 (3), Paraixeris denticlilata r (21), Polygonatum odoratum var. plllriflo
rllm 1 (7), Polystichum sp. + (7), Pteridium aqllilinllm 1 (15), Pteridophyta no.2 indet. + (8), Rubia akane r 
(17), R. cordifolia agg. + (3), R. chinensis + (7), Rubus oldhami + (3), Saussurea seoulensis r (21), Smilax 
sieboldii 1 (19), Sorbaria sorbifolia (L.) A. Braun + (3), Spuriopimpinella calycina + (3), Stellaria 
bungeana 1 (20), Thalictrwn actaefolium + (7), Tilia ovalis + (7), Trillium sp. + (7), Veratrum japonicum r 
(15), Viburnum sp. + (12), Vicia venosa r (15), Viola aClIIliinata r (21), V albida + (5), V diamantica + (7), 
1,: dissecta + (1). 

Relev'! data {Table 8.11): 
reI. altit. exp. slope cover in % date MS location 
no. (m) ( o ) E3 E2 El Eo 
var. typiclIlI/ 
I 300 NE 28 75 65 60 20 22.06.90 K r bank ofOndzongtschon River 
2 300 E 25 80 50 70 <10 22.06.90 K r bank ofriver, 4 km from Ondzongri 
3 400 SW 20 75 70 50 <10 22.06.90 K r bank ofriver, 5 km from Ondzongri 
4 350 SSE 35 80 60 50 <10 28.06.90 K under Kuryong Waterfall 
5 200 NE 30 70 50 75 <5 28.06.90 K forest on the block field 
6 240 N 40 75 60 60 O 14.10.89 K Kuryong Waterfall, N slope 
7 180 NE 25 90 40 35 O 14.10.89 K Kuryong Waterfall 
8 170 NE 43 80 50 70 O 07.06.88 K r bank ofriver, 2 km from Ondzongri 
9 180 N 40 80 50 75 <5 07.06.88 K r bank ofriver, 2 km from Ondzongri 
10 195 NW 38 70 40 75 O 07.06.88 K r bank ofriver, 2 km from Ondzongri 
11 220 S 35 75 50 75 O 15.10.89 K Manmoulsang Valley 
12 200 S 45 90 60 25 O 14.10.89 K Kuryong Waterfall, bridge over river 
13 180 E 7 90 20 75 O 14.10.89 K Kuryong Waterfall 
14 160 E 20 70 75 40 O 14.10.89 K Kuryong Waterfall 
var. potentillosum [ragarioidis 
15 300 SE 10 60 60 40 O 15.10.89 K Manmoulsang Valley 
16 260 W 5 75 65 70 O 14.10.89 K under Kuryong Waterfall 
17 200 W 30 80 70 20 O 21.10.89 C Pagyon Valley, under waterfall 
18 450 SW 35 90 60 20 O 21.10.89 C Pagyon V, over Tehum-san Temple 
19 290 E 30 90 50 40 O 21.10.89 C Pagyon Valley, 500 m over Kwanum 
20 380 SW 24 75 60 65 O 30.09.86 S near the Suyan Monastery ruine 
21 600 S 20 90 50 20 O 02.10.89 S ridse un hill with transmission 
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III two releves: 
El: Castanea crenata a (8), 4 (9), Populus koreana + (16, 18); 
E2: Castanea crenata 1 (12), + (40), Ligustrum obtusifolium 1 (36), r (10), Pinus rigida + (10, 15), Rhamnus koraiensis a (8), + (11), 
Robinia pseudo-acacia 1 (13,38), Rubus crataegifolius + (12, 16), Tilia sp. + (26), 1 (27), Viburnum dilatatum 1 (39), + (14); 
EI: AI/iutll chinense G. Don. + (2, 35), Artemisia annua + (13, 16), A. asiatica + (25,26), A. messerschmidtiana + (5, 35), AspleniulII viride 
Huds. + (6, 25), Aster ageratoides r (10), + (15), Boehmeria tricuspis + (33, 34), Cephalanthera longibracteata r (26), + (27), Chrysanthe
mUi11 zawadskii 1 (28), + (29), Clematis brachyura r (9, 13), Dioscorea quinqueloba + (16, 27), Dlyopteris sp. + (26, 27), Erigeron kam
tschaticus + (9, 13), Fragaria orientalis + (33, 34), Hemerocallis sp. + (2, 3), Lactuca bungeana 1 (2), + (3), Lilium concolor var. 
parthenenion r (30), + (32), Patrinia saniculaefolia r (28), + (30), P. scabiosaefolia + (26), 1 (27), Polypodium vulgare r (17), + (18), 
Sanguisorba officinalis r (13, 15), Tilia sp. + (26, 27), Viola mandshurica + (10, 38), Woodsia polystichoides r (18,19). 
III oile releve only: 
El: Alnus maximowiczii r (13), Juglans mandshurica 1 (9), Prunus maxilllowiczii + (9), Sorbus commixta + (19), Wisteria floribunda + 
(10); 
E2: Acanthopanax sessiliflorus + (27), Ampelopsis brevipedunculata + (7), Broussonetia papyrifera + (13), Deutzia sp. + (26), Lonicera 
monantha + (18), L. praeflorens + (9), Morus bombycis + (13), Parthenocissus tricuspidata a (33), Philadelphus schrenckii 1 (25), Populus 
koreana + (18), Prunus mandshurica r (13), Quercus aliena + (35), Rosa rugosa r (16), Securinega suffruticosa + (39), Smilax china a 
(33), Syringa dilatata + (39), Ulmus sp. r (18), U. davidiana + (19); 
EI: Acel' barbinerve + (27), Aconitum sp. + (5), A. pseudolaeve agg. r (9), Adenophora sp. + (26),A. liliifolia r (38), Agrimonia sp. + (3), A. 
pi/osa + (9), Amitostigma gracile r (24), Angelica gigas + (34), Artemisia sp. + (27), A. capillaris a (16), A. rubripes 1 (11), A. viridissillla 
1 (32), Asperula platygalia + (5), Aster meyendorfii + (16), A. pekinensis r (9), A. tataricus + (12), Athyrium crenatum r (21), A. nipponi
CIIIII + (9), Calamagrostis sp. + (25), C. langsdOlfii 1 (30), Call1panula sp. + (35), Carex sp. 1 (19), C. tristachya + (16), Castanea crenata r 
(17), Cephalanthera erecta + (27), Cerastium caespitosulll + (6), Chimaphilajaponica r (17), Chrysanthemum coreanum + (4), Clelllatis 
koreana + (8), C. tubulosa + (12), Clerodendron trichotomlllll + (5), Convallaria keiskei ll1 (27), Corchoropsis psilocatpa + (36), Cyperus 
rotundus + (16), Davallia lIIariesii 1 (6), Disporum sessile + (20), Dryopteris bissetina a (27), D. gymnophylla + (9), Elscholzia patrini r 
(13), Eupatorillm japonicum r (13), E. lindleyanum + (2), Festuca sp. I (26), F ovina + (10), Galium kamtschaticum f intermedium Ta
keda + (27), Gentiana zollingerii r (27), Girardinia cuspidata 1 (25), Gymnocatpillm jessoense (Koidz.) Koidz. 1 (6), Lespedeza hedysar
oides 1 (1), Ligusticum tenuissimllm r (3), Lilillm cermlllm r (26), L. distichum + (27), L. tsingtaminse r (27), Liparis krameri + (19), 
Melampyrlllll ovalifolillm a (26), Morus bombycis + (13), Muehlenbergia japonica + (13), Orostachys erubescens r (18), Orthodon punc
tatlllll r (16), Paris verticillata + (39), Peucedanum formosanllm r (18), Phegopteris polypodioides + (27), Phlomis koraiensis r (9), 
Phraglllites communis + (16), Pinus rigida + (15), PolygonatulII involucratum ll1 (27), P. hastatosagittatlllll + (6), Potentilla chinensis + 
(16), Rlibia chinensis + (27), Rublls oldhami + (34), R. parvifolius + (16), Saxifraga sp. + (30), Seabiosa fischeri + (31), Seilla scilloides + 
(39), Sedllm sp. 1 (25), S. pl/lpllreUIII + (36), S. verticliilatum + (19), Setaria glauca r (36), S. viridis + (16), Sorblls commixta + (19), Stipa 
extrellliorientalis + (9), Syneilesis aconitţ(olia + (5), Synums pungens + (5), Thalictrum con/ortum +'(9), Th. coreanum + (5), Th. thunber
gii r (5), Veronica linariaefolia + (13), Viburnllm sargentii + (27), Viola chaerophyl/oides + (27), Vitis sp. + (25), Weigelaflorida r (36). 

Releve data (Table 8.12): 
rd. altit. exp. slope cover in ~'O date MS location author 
no. ( m ) ( o ) E3 E2 EI Eo 
jllniperetosulII rigidae 
I 600 NNW 25 50 70 20 O 02.\0.86 S Haedju, hills over the quarry 
2 650 SE 20 60 40 60 O 02.10.86 S Haedju, hills over the quarry 
3 650 SSE 25 50 60 40 O 02.\0.86 S Haedju, hiIIs over the quarry 
4 400 SW 10 60 30 15 O 21.10.89 C Pagyon Valley B 
5 350 NW 25 70 60 40 O 19.10.86 Kail, 10 km SSE from harbor J 
6 360 NEE 45 60 75 50 20 19.10.86 Kail, 10 k.ll1 from harbor J 
7 130 SE 20 65 75 20 O 30.09.89 S E from waterfall, under rocks N,V,B 
8 175 SSE 15 70 80 15 O 29.09.89 S near waterfall N,V,B 
9 230 N 10 95 80 20 O 26.09.89 L slope near temple N,V,B 
10 150 SW 10 60 40 45 O 20.10.89 Ke Kaesong, near cemetery in forest N 
Il 460 SSW 20 80 80 20 O 02.10.89 S Haedju, valley N 
12 380 S 40 60 70 25 O 01.\0.89 S Haedju, valley behind quarry N,Li 
13 200 S 15 80 40 20 O 26.09.89 L slope near temple N,V,B 
14 30 E 20 80 30 85 O 13.10.89 K over Samilpo Lake N 
15 180 SE 25 70 30 50 O 22.10.89 Ke near vault of Kings of Koryo N 
16 150 O 50 60 40 O 17.\0.89 Ke Kaesong, near town N,B 
delllzietosulII p1'llnţfoliae 
17 520 S 45 70 30 \O O 10.10.89 M ridge owr Hwayangam Temple N,B 
18 790 S 55 60 20 20 O 10.10.89 M over Hwayangam Templ.! N 
19 ? W 20 70 20 20 15 09.10.89 M Samwonam Temple B,V 
20 360 SE 45 80 40 30 O 10.10.89 M near Hwayangam Temple N 
21 360 WNW 35 80 40 15 1 10.10.89 M near Hwayangam Temple B 
22 685 W 33 70 75 60 5 17.09.86 1\'1 below Sanwonam Monastery K 
23 . 665 E 44 75 70 60 <5 17.09.86 M helow Sanwonam Monastery K 
24 660 ENE 30 75 80 25 O 17.09.86 M near Sanwonam Monastery K 
25 520 S 30 75 60 50 5 14.06.84 M Sanwon Vallcy D 
26 600 S 25 85 30 50 5 15.06.84 M Manpoktong Valley D 
27 300 NNW 10 70 70 70 O 18.06.84 M slope ov.:r Myohyan-san Hotel D 
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styracetoslIm obassiae 
28 110 S 25 60 60 70 5 25.06.90 K 3 km SW from Hotel Kumgang K,S 
29 300 E 30 70 60 40 <5 25.06.90 K 3 km rrom hotel, under' ridge K,S 
30 50 WNW 33 50 70 50 O 08.06.88 K slopes over KlImgang hotel K 
31 60 NW 40 60 70 25 O 08.06.88 K slopes over Kumgamg hotel K 
32 100 S 35 50 45 50 15 08.06.88 K slopes over KlImgang hotel K 
33 50 SW 25 60 70 75 O 08.06.88 K slope over KlImgang hotel K 
34 30 N 35 70 85 45 O 08.06.88 K slope over KlImgang hotel K 
35 320 SW 25 35 50 30 O 01.10.86 S Haedjll, over Ihe qllarry J 
36 270 SE 20 30 30 20 O 30.09.89 S rocks near waterfal l 
37 480 S 20 20 15 15 O 21.10.89 C Pagyon Valley B 
38 150 NE 25 O 35 40 20 20.10.89 Ke Kaesong, hills near capitol N,B 
39 520 ? 35 O 60 20 O 02.10.89 S Haedju valley over the quarry B 
40 175 E 5 O 70 30 O 30.09.89 S Haedju, over the quarry N,Li 

Table 8.13. Syneilesio palmatae-Carpinetum laxiflorae. 

Re1eve number 1 2 3 4 5 6 7 c 
Char. and dif. - Synei~esio palmatae-Ca~inetum ~axi:f~orae 

E3 
Carpinus 1axif1ora (LiQ) a 1 a 5 3 100 
E2 

Carpinus 1axif1ora (LiQ) 1 a 1 1 + 3 + 100 
Viburnum wL"ightii + + + 43 
Cory1us mandshurica 1 + 29 
E, 
Carpinus 1axif1ora (LiQ) + + + 57 
Cory1us mandshurica + + + 43 
Disporum smi1acinum (LiQ) + a m 43 
Saussurea nivea (d) + 1 1 43 
Asperu1a ma.">~imowiczii + + + 43 
Ga1ium trifloriforme + + 29 
Osmunda c1aytoniana + + 29 
Smi1ax nipponica (QF) + + 29 
Vi1:,urnum wrightii + + :.":9 
Lindero-Quercion mongo~icae (LiQ) 

E, 
Quercus variabi1is a 14 
Callicarpa dichotoma + 14 
Rhus javanica r 14 
Soleno1antana car1esii r 1,1 
E, 
Synei1esis palmata + 1 + 1 57 
Lespede::a maximowi ezi i + + 1 43 
Quercus va1'iabi1is + + 29 
Op1ismenus undu1atifo1ius + 14 
Rhododendro-Querceta~ia mongo~icae (RQ) 

E3 
Que1'clls mongo1ica 3 3 3 3 a 3 100 
Pinus densif101'a a 1 1 + 71 
Acel' pseudosiebo1dianum + + :29 
Styrax obassia + 14 
Haqnolia siebo1dii ( P,:Q) 1 14 
F1'axinus rhynchophy11a + 14 
Prunus 1evei11eana + 14 
10 2 

Rhododend1'on schlippenbachii a 3 3 3 1 a 3 100 
Rhododendron mucronu1atum a 1 a a 1 a a 100 
Acel' pseudosieboldianum a + 1 + 3 + 86 
Stephanandra iJ1Cisa 1 + 1 a + 86 
Quercus mongolica + a + + 86 
Benzoin obtusilobum a 1 a 71 
Fraxinus rhynchophyl1a + + + + 71 
Nicromel<os a1nifo1ia 1 + + + 57 
Weigela florida + + + + 57 
Fa1ura paniculata 43 
Styra;': obassia + + 45 
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Table 8.13. Continued. 
Releve number 1 2 j 5 6 7 c 
Lespedeza bicolor 1 + 29 
Fagara schinifolia 1 + 29 
Corylus heterophylla a 29 
Prunus leveilleana 1 14 
Deutzia glabrata (PkQ) 1 14 
Hagnolia sieboldii (PkQ) + 14 
El 
Benzoin obtusilobum 1 + + + 1 100 
Carex lanceolata + + + 1 + + 86 
Rhododendron schl ippenbachi i 1 + + 1 + 71 
Rhododendron mucronulatum 1 + + 1 + 7l 
Fraxinus rhynchophylla + + + + + 7l 
Acer pseudosieboldianum 1 + + + 57 
Styrax obassia r + + + 57 
Helampyrum roseum + + 57 
Stephanandra inci sa + + + 1 57 
Quercus mongolica + + 43 
Pinus densiflora r + r 43 
Hepatica asiatica 1 + 43 
Vi tis amurensis + 1 + 43 
Weigela florida + + 29 
Lespedeza bicolor + + 29 
Prunus leveilleana + + 29 
Indigofera kirilowii + r 29 
Athyrium coreanum (PkQ) + 1 29 
Diarrhena japonica (PkQ) + 14 
Mi crorneles alnifo.lia + 14 
Parthenocissus U-icuspidata + 14 
Atractylodes ova ta + 14 
Carex nanella + 14 
Euon_ymus alata + 1 ~ 
l"laackia amurensis + 14 
Corylus heterophyJla + 14 
Fagara schinifolia r 14 
Querco-Fagetea crenatae (QF) 

E3 
Quercus dentata + 14 
Acer mc,no + 14 
E2 

Euonyrnus o.'<yphylla r 29 
Kalopanax pictus + 14 
AC02r mODe' + 14 

E, 
CareX si derc: sticta a a n, a a a a 1 (10 

Aster scaber + + + + + r 86 
VJ:c)]a keiskei 43 

FYl ,01 il japonJ:ca + 4 j. 

Asarul7J hf~tel'o tropoicJes + 4.3 

Euony'mus oxyphylla + r e> 

Athyriurn 'y'okoscense 14 
Athyrium v.i da.I i. J: 1 4 

Quercus cJentata + 14 
Others 
E3 
Castanea crenata a + + 43 

E 
LJ< gus t ri na reticulata + + 29 
E, 
Sol idago jap'Jnica + + + + 86 
Spod.i opoqc'n sib_iricus + + 86 
Art~2mi.sia kt:-_' i skr:.."c .. ""Hla a + + r 8(-) 

Cdst_dllea cr~nata -1- ,. ,Li 

DrY'.-:>{--,t:t:::r i s sli}::ltripi nIld tCi 9 
S..:iJl.i c:ul a t ul~)8 r,:..:u I ':'/ t d ~I 

Lysim.~J.chia clethroides + :'.' q 

Aql-ill/(Inia [J-i 1 c,sa ,', a 
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Table 8.13. Continued. 
Relev€! number 1 2 3 5 6 7 c 
Allium komarovianum + + 29 
Peucedanum terebintaceum + r 29 
Thalictrum coreanum m a 29 
Rubus cra taegi fol i us + + 29 
Lonicera praeflorens + + 29 
Astilbe koreana + + 29 
Calamagrostis arundinacea r + 29 
Liparis krameri r r 29 
In one releve onIy: 
El: Betula cf. chinensis + (1), Cornus coreana + (2); Deutzia sp. + (1), Lespedeza 
hedysaroides 1 (5), Viburnul1l dilatatul1I r (7); 
EI: Asperula platygalia + (1), Aster tatariclls + (3), Atractylodes koreana 1 (1), 
Chrysanthe/llwlI indicu/II + (1), Lactuca bungeana + (3), Lespedeza cyrtobotlya 1 
(6), Lygodirllll japonicu/II a (2), Paraixeris denticulata + (5), Phegopteris polypodi
oides + (1), Polygonatum involucratul1I r (1), Potentilla ji-agarioides + (6), Qllerclls 
serrata r (1), Saussurea eriophylla r (7), S. triangulata + (1), Smilax sp. + (6), S. 
oldhalllii + (3), Viola orientalis + (1), V selkirkii + (1). 

Relev.! data (Table 8.13): 
reI. altit. exp. slope cover in % date MS location 
no. ( l1l ) ( o ) E3 E2 EI Eo 
1 420 NW 35 75 60 25 <5 05.07.90 S E part under highest sunlluit 
2 330 N 37 60 80 50 5 30.09.86 S near the ruine Suian Monastery 
3 390 NW 28 65 75 60 O 30.09.86 S near the nline Suian Monastery 
4 390 NW 28 60 75 45 O 30.09.86 S near the ruine Suian Monastery 
5 220 E 30 85 80 25 O 30.09.89 S near waterfall 
6 100 N 15 95 65 40 1 30.09.89 S below waterfall, block fields 
7 280 N 30 75 60 30 O 30.09.89 S near waterfall 

author 

K,S 
K,J 
K,J 
K 
N,V,B 
N,V,B 
N,Li 

Table 8.14. COnUllll11ities of alliance Weigelo floridae-Fagarioll schillifoliae: Lilio lallcifolii-Rhododelldretllm 
sclrlippellbachii (re1s 1-8); cOllUllunity Indigo/era kirilowii-Secllrillega sllfJl1Iticosa (rels 9-12). 

111 
Relev€! number 1 2 3 4 5 6 7 8 c 9 O 1 2 
Char. and dif. - Li2io 2ancifo2ii-Rbododendretum sch2ippenbachii 
1::, 
Lespedeza bicolor (RQ - transgr.) 
Vaccini um koreanum (RQ - transgr.) 
1:: 1 

Atractylodes ovata (RQ - transgr.) 
Polygonatum humile 
Lespedeza bicolor (RQ - transqr.) 
\~ccinium koreanum (RQ - transgr.) 
Hemerocal1is minor 
Lilium lancifolium 
C"hrys,3nthemum coreanUln 
Asplenium sarelii 

m a a 1 + + + 88 
+ 1 + a 50 

1 + 1 + + 1 + 1 100 
+ + + + + + + + 100 
1 1 m + + + + 88 
1 + 1 3 3 3 1 88 
+ 1 + + + 1 1 88 
+ r + + + 1 + 88 
1 + + + + + 75 
+ 1 1 + + 63 

Dif. of comm. Indigofera kiri2owii-Securinega suffruticosa 
1:: 2 

Indigofera kirilowii (RQ) 
Securi nega suffruticosa 
Stephanandra incisa (RQ) 
Rhus javanica (LiQ) 
Benzoin obtusilobum (RQ) 
Rosa multiflora 
Ligustrum obtusifolium 
E, 
Miscantlws sinensis 
Rubus era taegi foJ i U5 

Aster 8qera toi des 
Smilax siebolcJii 
Paraixeris denticulata 
Chrysanthemum lavandulaefoliulll 
B'Jehmeria spicata 

o 
1) 

O 
1) 

O 
(1 

O 

1) 

1-' 

li 
1) 

1) 

(1 

(l 

+ 

1 a 1 1 
1 1 b a 
a 4 + 
+ + 1 

a + + 
3 a 
3 a 

1 m + + 
1 + + 1 
1 + + + 
+ r + + 
+ + + 
+ + 

+ 1 
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Table 8.14. Continued. 

Releve number 1 2 3 4 5 6 7 8 c 
Weige20 f2oridae-Fagarion schinifo2iae (WfF) 
E2 

Weigela florida (transgr. ) + 1 
Fagara schinifolia (transgr. ) 1 + 
E, 
Weigela florida (transgr. ) + + + 
Rhododendro-Querceta2ia mongo2icae (RQ) 

E2 

Quercus mongolica 3 3 3 
Rhodoclendron mucronulatum a a a 
P-hocloclenclron schlippenbachii a a a 
Pinus clensiflora 1 a 1 
Acel' pseudosieboldianum + 1 + 
Micromeles alnifolia + + 
Juni['erus ri gicla (RmP) 1 + 1 
Fraxinus rhyn chophy 11 a 
Prunus leveilleana 
Aralia ela ca 
Corylus heterophylla 

var. thunbergii 
Quercus variabilis (LiQ) 
Pal ura paniculata 
E, 
Carex nanella a a a 
Rhododendron mucronulatum + + + 
Rhododendron schl ippenbachi i + + + 
Pinus densiflora + + + 
L 7uniperus rigida (RmP) + + 
Quercus monqolica 
Syneilesis palmata (LiQ) + + + 
Benzoin or,cusilobum + + 
Fraxinus rhynchophylla + + 
iicer pseudosieholclianum 
Melampyrum roseum 
Deutzia glahra ta (PkQ) 
Micromeles alnifolia 
Platycodon grancliflorus (RmP) 
Vi ti s amurensis 
Aconitum triphyllum (PkQ) 
1\1e::eh .. 3ni a urticifolia (RrnP i 
Isodon exc~sus 
Codonol_isis lanceolata (LiQi 
Corylus heterophylla 
Care;;. lanceolata 
Querco-Fagetea crenatae (QF) 

E, 
Actinidia 3.rguta 
Euonymus oxyphylla 
E, 
Care.'~ sidero,sticta ITI a 
Viola keiske.Î. + + 
Aster scaher 
Quel",=us dentata 
Others 
E, 
Spc!d.i opoqon sibiricus a 1 1 
Artemisia keiskeana 1 1 m 
Saussurc'a nlvea + + + 
A'JTimonia pilosa + + r 
Chrysanthemum inc1icum + + 
Peucedanum Cerebintaceum + + 1 
LZlctuca bun geana + + r 
Sedum polytrichoides + + r 
Potentilla dickinsii 
San.l eul a tur'erculata + + 

+ + + 1 88 
+ a 1 1 m 88 

38 

3 3 3 a 3 100 
b a 3 a a 100 
m a 3 1 1 100 

a 1 88 
1 + 1 + 88 
+ + 1 1 + 88 

+ + 63 
+ + 25 
1 13 

(1 

(1 

O 
1] 

1 1 a a a 100 
+ + + 1 88 

+ + + 1 88 

+ + 75 
+ + 63 

+ + + 1 + 63 
38 

+ 38 
38 

1 + 38 
+ + 25 

+ + 25 
+ 13 

+ Li 
1] 

O 
(; 

f~J 

O 
,-, 

U 

O 
O 

1 1 75 
25 

+ 13 
n 

1 1 + CI a lOe, 
m 1 m + + 100 
+ + + 75 

+ + + 75 
+ t 1 r 7'C, 

1 'C,(j 

50 
38 

+ + + 38 
2:' 

111 
9 012 

1 1 3 a 
a + + a 

+ 
+ 

r 

+ 
+ + 
1 + 

+ + 

+ 
r 

+ 
r 

+ 

+ m 

+ + 
+ r 

1 + 
+ 

+ 

+ 1 
+ 

+ 
+ 

+ 1 

1 l 
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Table 8.14. Continued. 

Releve number 
Selaginella helvetica 
Ligusticum tenuissimum 
Allium komarovianum 
Solidago japonica 
Phragmites communis 
Artemisia manshurica 
Artemisia montana 
Celastrus orbiculatus 
Sanguisorba officinalis 
Clematis tubulosa 
Thalictrum contortum 
Elscholzia patrini 
Artemisia annua 

1 2 3 5 
1 
+ + 

r 

6 

+ 

7 8 c 
25 
25 

+ 25 
13 

O 
O 
(1 

O 
O 
(1 

O 
O 
O 

111 
9 012 

+ + 
r 
+ a 

1 
+ 1 
+ + 
+ + 
+ r 
r + 

+ 1 
1 + 

O Setaria glauca + + 
O Lysimachia clethroides + + 

Eupatorium japonicum O + + 
In one releve onIy: 
Ez: Clerodendron trichotolIIll/ll m (II), Lespedeza hedysaroides a (II), Picrasllla qllassioides + (12), 
Rhalllnus davurica I (II), Salix sp. I (3); 
EI: Adenophora tetraphylla + (7), Arundinella hirta I (12), Astilbe thunbergii + (10), Calalllagrostis. 
amndinacea + (II), Callicarpa dichotollla + (9), Dryopteris sp. + (12), Gypsophila oIdhallliana + (12), 
PolyslichulII sp. + (12), Rubia cordifolia agg. + (12), Selaginella involvens + (3), Synul1ls delloides + 
(10), VIOla keiskei + (12), fi: variegata + (12). 

Rel~ve data (Table 8.14): 
r~1. altiI. exp. slope cover in % dat~ MS 
no. (m) ( o ) E, EI Eo 
Ulio lancifolii-Rhododendretll111 schlippenbachii 
I 590 N 40 65 50 15 02.10.86 S 
2 590 N\V 45 60 45 20 02.10.86 S 
3 590 N 40 70 60 15 02.10.86 S 
4 610 N 35 75 50 O 02.10.86 S 
5 620 N 40 85 45 O 02.10.86 S 
6 630 N 30 65 45 10 02.10.86 S 
7 630 SE 48 80 30 O 02.10.86 S 
8 630 SE 30 90 45 10 02.10.86 S 
Indigo(era kinlowii-Securinega SllfJhllicosa cOllllllunity 
9 230 \V 25 75 25 O 01.10.89 S 
10 200 \V 15 90 40 O 01.10.89 S 
II ? S 30 60 30 O 02.10.89 S 
12 400 SE 35 50 20 O 01.10.89 S 

Table 8.15. Synoptic table ofthe North Korean coniferous forests. 

Column 
Nurnber of releves 41 
Rhododendro aurei-Laricetum o~gensis 

E.' 
RJj()dodendron a ureurr, (AF) 

E, 
Aquilegia japonica 
l'dlium thunber~n·i 

F'alTL1s'sia palustrJ:s 
Aqrostis flacciJa 
/inth(-:I,',:anthum nirJrloni cum 

1'0['1 el doi a n /.l,ja 

Ea 

88 

46 
46 
41 
34 
34 
29 

Cladonia uncialis 24 
Goodyero repentis-Piceetum jezoensis 
E:< 
Usne,:~1 lOlJgissima A,=h. 

[';" 

(7sIlea lOlJqissima Ach. 

12 

17 
8 

67 

67 

3 
18 

11 

II 

location 

slope with granite wall 
slope with granite \VaII 
slope with granite wall 
SUllilllit over quarry 
sUllullit over quarry 
sUllullit over quarry 
sUllullit ov~r quarry 
SUllllilit ov~r quarry 

valley behind the quarry 
valley behind the quaIT)' 
Haedju, Myongsokol Vall~y 
Haedju, Myongsokol Valle): 

27 

1 :) 

11 

5 
18 

6 
3 

7 
4 

349 

author 

K,J 
K 
K 
K 
K 
K,J 
K 
K 

N,Li 
N 
B 
B 
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Table 8.15. Continued. 
Column 
Number of relev~s 
E, 
Goodyera repens (VP) 

Listera nipponica 
Lycopodium cryptomerianum (VP) 

Ea 

1 
41 

5 

2 

2 
12 

92 
33 
33 

Peltigera lepidota 25 
Carici peiktusani-Abietetum nephro~epidis 
E2 

3 
18 

6 
6 
6 

Prunus padus 61 
Acer tegmentosum 22 
Ribes komarovii 22 
E, 
Carex nanella 
Carex peiktusani 
Cerastium frucatum 
Sanguisorba tenuifolia 
Prunus padus 
Ledo decumbentis-Laricetum o~gensis 

E3 
Betula platyph'y'lla (AP) 

E, 
Betula paishanensis 
E, 
Ledum decumbens 
Artemisia stolonifera 
Potentilla cryptotaenia 
Fragaria orientalis 
Valeriana fauriei 
Eo 

5 78 
15 25 67 

61 
44 
28 

28 

5 
15 

6 

2 

27 

15 
19 

11 

63 

26 

85 
78 
41 
33 
33 

Cladonia ternuiformis 26 
Po~ysticho retroso-pa~eacei-Rhododendretum dahurici and 
Rhododendro dahurici-Acerion barbinervi (RdA) 

Ee 
RhocJo,jenc1rc'n dahur.icum 
Acel' L-,'arhinert'e 

E, 
Fcdys t:i c}nJnl re tTD8c'-pal eaceum 
RhocJoc:Jendron dahuri cum 
Sedum middr:/nc}orffianum 

Polyp()dium viroJinianum L. 

Ea 
5phagnuIll qirqensohnii 
C'ladonia amaurocraea 
Oncophorus wahlenbergii 
Anastrophyllum minutum 
Ab,ietinella abietina 
Pel tiqera SCaL)TOSa 

Folytrichum commune 
Fel tigerd leucophlebia 
Cla,~-.lc,nia py:-:icI.,ta 
Lophr:..-,:,: i a e:-:cJ. s-a 

En todC)JJ cC'Tllpressus 

Taxo-Pinetum pumi~ae 
r: 
T'inus purni lEi 

Loni'~0r3 sdchaliJJ~nsis 

Tri~}ter'yqium regelii 
Thujo koraiensis-Piceetum jezoensis 
[1 

Scabiosa japonica var. alpil)d Takeda 
Trisetum sibiricum 
Laricion o~gensis (Lo) 
E, 
Lari .": c,.l ~Ţ(:.'ns.i s 
Pic"::d kcJl'a,it:.-'JJsis 

100 
27 

6 

7 

8 

83 100 100 
33 28 4 

5 
18 

44 

100 
56 

72 
61 
50 
44 

100 
72 
56 
39 
33 
33 
33 
28 
28 
28 
22 

72 

6 
3 

3 
1 
1 

7 
4 

2 

3 
2 
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Table 8.15. Continued. 
Column 1 2 3 5 6 7 
Number of releves 41 12 18 27 18 3 4 
Prunus padus 6 
Popul us davidiana 4 
E 2 

Larix olgensis 51 25 39 93 67 
Picea koraiensis 29 33 28 26 
Ribes horridum 10 
Malus baccata 17 15 
Sorbus sambucifolia 17 4 
Rhododendron parvifolium 6 19 
Spiraea ulmifolia 17 
Populus davidiana 11 
El 
Viola sachal inensi s 46 92 22 7 
Larix olgensis 37 8 11 70 33 
Ribes horridum 29 42 11 19 
Picea koraiensis 17 33 11 4 
Sanguisorba parviflora 66 11 59 
Saussurea alpicola 41 50 17 
Lonicera edulis 34 94 96 
Bupleurum longeradiatum 12 33 30 
Salix arctica Pall. 12 11 22 
Ostericum maximowiczii 5 50 37 
Iris dichotoma 5 39 15 
Pseudostellaria heterophylla 2 33 39 
Pyrola dahurica 22 11 
Rhododendron parvifolium 2 15 
Sorbus sambuci foI i a 17 
Malus baccata 6 
Spiraea ulmifolia 6 
Abieti nephro~epidis-Piceion jezoensis (AnP) 

E3 
Betula ermanii 17 1 
iicer ukurundense 1 
E2 
Betula ermanii 22 2 2 
Thuja koraiensis 3 3 
Syringa 'oJolfi 2 1 
Acer tschonoskii 1 
Acer ukurundense 1 
El 
Calamagrostis arundinacea 

var. hirsuta Hack. 3 3 
Dryopteris crassirhizoma 2 1 
Betula ermanii 1 2 
Syringa [,</01 fi 1 1 
Acer ukurundense 1 
Abieti nephro~epidis-Piceeta~ia jezoensi.s (AP) 

E3 
Ahi es nephrolepis 20 100 100 1l 
Fi (:,ea jezoensis 37 100 
Sorbus an7urensi s '--.c_ 

E 

Pice3 jezoensis 46 100 50 19 2 
Abies nephrc>l epi s 29 100 33 11 7~ 

~, 

"-

Lord eera edu,l i5 37 17 83 30 6 
ROS,;i davurica 10 83 7 78 
Sorbus amurenS1S 39 4 50 
Clematis ()cho tensi s 6 
Het/Il a platyphylla 39 52 83 
Ph)/socarpus .:tJ1Jurensis 6 

El 
('lintonja udensis 44 92 7 2 
lV'i·?5 nephrolepis 32 1liO 94 ,3 
Rosa davucica lC> H 

" l" 61 
Lr~~dum palustre var. ma;.:1.mum l4akai 17 7 " 4 83 
?icc:,.3 ~ 49 lOCi 39 
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Table 8.15. Continued. 
Colurnn 1 2 3 5 6 7 
Nurnber of releves 41 12 18 27 18 3 4 
Clematis ochotensis 17 33 67 
Ligularia fischeri 25 33 3 
Thalictrum contortum 17 15 2 
Sorbus amurensis 2 22 
Betula platyphylla 22 26 
Pyrola japonica 12 
Vaccinio-Piceeeea (VP) 

E3 
Pinus koraiensis 
E2 

Vaccinium uliginosum 15 17 
Juniperus sibirica 10 
Lonicera chrysantha 22 
Pinus koraiensis 
E, 
Vaccinium vi tis-idaea 93 92 100 100 28 
Lycopodium clavatum 

var. nipponicum Nakai 7 33 67 19 28 
Juniperus sibirica 100 83 39 37 
Vaccinium uliginosum 61 8 22 81 
Linnaea borealis 56 100 94 22 
Lycopodium complanatum 41 100 33 4 
Majanthemum dilatatum 17 58 83 22 
Pedicularis resupinata 12 11 11 2 
Orthilia secunda 22 25 50 
Calypso bulbosa 2 33 6 
Pyrola incarna ta 83 89 19 
Oxalis acetosella 33 
Lonicera chrysantha 17 2 
Phyllodoce coerulea 95 92 
Hieracium umbellatum 20 41 
Ligularia jamesii 5 11 
Chimaphila japonica 2 6 
Lycopodium obscurum 11 
Majanthemuili bi fol i um 
Lycopodium selago 5 
Lycopodiu17l alpinu17l 0 

L 

LycopodiU17l annotinum 2 
Lycopodiu17l chinensis 11 
Others 
E2 

Dasiphora fruticosa 24 22 ')0 
u:' 

E, 
Festuca ovina 78 58 6 67 
Solidago japonica 71 100 94 52 
Calamagrostis langsdorfii 78 83 67 100 
Hypericu17l ascyron 2 22 19 
Dasiphora fruticosa 63 11 74 
Gentiana jamesii 51 42 19 
Potentilla coreana S'~j ti k 44 58 30 
Geranium eriostemon 27 17 11 
Gentiana scabra 7 26 
Gymnadenia conopsea 49 26 
Bupleurum euphorbioides 29 11 
Dianthus superbus 24 26 
Prunella vulgaris 17 33 
Pseudostellaria sylvatica 7 28 
Phegopteris polypodioides 33 
Pteridium aquilinu17I )0 _L ") 

Ea 

Pti1ium crista-castrensis 78 100 94 48 67 
Pleurozium schreberi 61 92 78 81 61 
H~ll oc()mi um splendens 34 25 6 7 
Rhytidium rugosum 34 11 44 
CeL:raria laeviga ta Rass. 20 19 
Claclonia stellaris 20 11 3~--j 
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Table 8.15. Continued. 
Co1umn 1 
Number of releves 41 
Cladonia rangiferina subsp. grisea 10 
Dicranum polysetum 2 
Cladonia maxima 
Cladonia rangiformis 37 
Drepanocladus uncinatus 
Thuidium philibertii 
Cladonia furcata 
Peltigera aphthosa 
Aulacomnium palustre 
Next accesoric species 61 

2 
12 
17 
67 
33 

8 
42 
42 
17 

8 

5 

3 
18 

20 

4 
27 

48 

15 

5 
18 
89 
50 
22 

56 
39 

22 
22 
15 

Table 8.16. Synoptic table of the North Korean broad-leaved and mixed forests. 

Column 
Numbers of releves 
Lychno-Quercetum mongolicae 
E3 
Betula schmidtii 
E2 

Actinidia polygama 
Betula schmidtii 
El 
Astilbe thunbergii 
Viola diamantica 
Actinidia polygama 
Ligularia fischeri 
Angelica gigas 
Lychnis cognata 
Primula jezoana 
Pseudostellaria palibiniana 
Vaccinio-Quercetum mongolicae 
Eo 
Tilia taquetii 
Lonicera chrysantha 
El 

1 
17 

71 

23 
12 

35 
29 

2 
5 

23 4 O 
17 
17 
12 
12 

6 

60 
20 

Saussurea conandrifolia 6 80 
Geranium koreanum var. hirsutum Nakai 60 
Halenia corniculata 
Lonicera chrysantha 
Duchesnea indica 

40 
40 
40 
40 

12 4 O 

3 5 6 
7 17 21 34 

6 

5 9 

5 

5 3 

12 

6 
3 

6 
Acer barbinerve 
Caulophyllum robustum 
Tilia taquetii 20 14 
Parthenocisso-Fraxinetum rhynch~hyllae 
Ee 

6 
3 

7 
7 

Deutzia glabrata (PkQ) 

Staphylea bumalda 
Codonopsis pilosula 

6 
6 

57 
43 
29 

ro 14 
5 

El 
12 20 86 29 10 21 14 

7 
4 

14 

8 
8 

Parthenocissus tricuspidata (RQ) 
Deutzia glabrata (PkQ) 20 71 3 25 
Lactuca bungeana 
Aster tataricus 
Hedera rhombea 
Rubia hexaphylla (Mak.) Mak. 
Staphylea bumalda 
Festuco ovinae-Pinetum densiflorae 
E, 
Prunus nakaii 
Lespec1eza daurica 
E, 
Atractylodes k()reana 
Sophora flavescens 
Iris ross~ (RmP) 

6 

71 12 5 6 14 50 
43 5 3 14 
29 
29 
14 

1:C 
6 

94 
65 
65 

5 24 14 

9 

9 
4 

2 
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Table 8.16. Continued. 
Column 1 2 3 5 6 7 
Numbers of releves 17 5 7 17 21 34 7 
Saussurea eriophylla 
Clematis mandshurica (RmP) 
Polystichum polyblepharon 
Potentilla fragarioides 

59 18 14 
53 
47 9 
47 19 21 14 
41 6 Lilium concolor var. parthenenion 

Asparagus oligoclonus (RQ) 6 14 41 
Prunus nakaii 
Prunel1a asiatica 
Rhaponticum unif10rum 
Stevenia axi11aris 
Stipa extremiorienta1is 
Artemisia japonica 
P1atycodon grandif10rus (RmP) 
Lespedeza daurica 
Festuca ovina 
Patrinia vil10sa 
Saso-Querceeum mongo~icae quercetosum variabi~is 
E3 
Quercus serrata (LiQ) 
Quercus variabilis (LiQ) 
E2 
Quercus serrata (LiQ) 
Quercus variabilis (LiQ) 
El 
Sasamorpha purpurascens var. borealis 
Quercus serrata (LiQ) 
Quercus variabi1is (LiQ) 
Artemisio-Querceeum mongolicae 
El 
Pteridium aquilinum 

6 

6 

Synei~esio palmatae-Caxpinetum ~axiflorae 
E, 
Cory1 us mandshurica 
Viburnum wrightii (LiQ) 
El 
Cory1us mandshurica 
Disporum smilacinum (LiQ) 
Asperula maximo~viczii 
Galium trifloriforme 
Osmunda claytoniana 
Viburnum ,,yrightii (LiQ) 

6 

Smilax nipponica (QF) 6 
Li~io ~ancifo~ii-Rhododendretum schlippenbachii 
E, 

29 
29 
24 
24 
24 
24 
24 
18 
18 
18 

62 

3 
9 

15 

3 
9 

9 
48 21 

14 18 
10 18 14 

62 
33 9 14 
14 18 29 

5 30 

5 
29 
43 

43 
19 

6 10 
6 43 
9 43 

6 11:1 

29 
29 

3 29 
3 29 

8 
8 

13 

Lespedeza }.)icolor (RQ - transqr.) 
Vaccinium koreanum (RQ) 

12 20 57 
6 

10 2'7 29 88 

E, 
Polygonatum flumile 
Lilium lancifolium 
Vac>.'inium koreanum (RQ) 
Hemeroca11is m~nor 
Lespedeza bicolor (RQ - transqr.) 
Chrl'santhemum coreanum 
Asplen_lum sarelii 

18 

5 9 50 

9 

6 
100 

88 
6 40 14 21 88 

88 14 24 5 Ci 
4 (1 71 35 5 21 29 88 

6 3 75 

63 
Community of Indigofera kirilowii-Securinega suffruticosa 
E, 
Securinega suffrut.i CQsa 
Rosa mu1tif1ora 
Liqustrum obtusifoliwn 
SI 
J.Jiscanthus sinensis 
Aster aqera toi des 
Sm.i1ax siebo1dii 
Rubus (:rataegifolius 
Paraixeris deIJticulata 

12 
6 

14 53 27 
5 6 

17 24 5 6 
29 20 29 14 9 29 
12 12 5 12 29 

9 
4 

2 

4 
4 

4 
4 
3 
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Table 8.16. Continued. 
Column 1 2 3 5 6 7 8 9 
Numbers of releves 17 5 7 17 21 34 7 8 4 

Chrysan themum lavandulaefolium 2 
Boehmeria spicata 2 
Pino koraiensis-Quercion mongol.icae (PkQ) 
E3 
Cornus controversa 23 20 43 5 
Pinus koraiensis 35 40 
Magnolia sieboldii 55 14 5 3 14 
Acer triflorum 6 14 
Acer tegmen tosum 12 
Abies nephrolepis 20 
Betula ermanii 20 
E, 
Magnolia sieboldii 17 60 57 33 14 
Acer triflorum 12 20 14 
Pinus koraiensis 23 80 10 3 
Acel' tegmentosum 17 43 
Cornus controversa 23 29 5 
Acer tschonoskii 17 
Acer ukurundense 20 
Abies nephrolepis 20 
E, 
Athyrium coreanum 53 20 57 24 3 14 
Dryopteris crassirhizoma 41 20 43 j 

Viola collina 41 60 57 12 5 
Diarrhena japonica 23 60 86 10 6 14 
Campanula punctata 17 20 14 
Aconitum triphyllum 12 20 43 2 
Magnolia sieboldii 23 20 6 5 6 
Pinus koraiensis 23 60 10 3 
Bupleurum longeradia tum 23 40 
Acel' tegmentosum 12 14 
Cornus controversa 6 14 
Pedicularis resupinata 6 3 
Acer tschonoskii 6 
Acel' triflorum 6 
Abies holophylla 6 3 
Rhododendro mucronul.ati-Pinion densifl.orae (RmP) 

E 
L.hlniperus ri gida 12 8 33 63 2 
El 
JvIeehania urticifolia 17 65 5 2 
, . .Juniperus rigida 53 6 6:j 
Hieraci um umbellatum 24 
Leibnitzia anandria 12, 

Lindero-Quercion mongol.icae (LiQ) 
EJ 

Carpinus laxiflora 17 29 1 100 
Quercus mc~cormickii 14 3 
Mus javanica 5 3 
E, 
Callicarpa dichotoma 12 57 14 
C3rpinus laxiflora 17 33 6 100 
Sf~l en'~J 1 an tana c~arlesii () 19 3 H 
Ehus javan.ica 14 n 14 
Les[:)edeza ma;.; i mO[4i eL_i i :~ 9 3~, 

FJJUS vern.Î el: fl ura 10 
QUercus mc-cormi c:k.i j 1 CI fi 
Codonopsis _I ance()l a ta 5 
El 
Lr2spedeza maximOl4iczii fi 1 6:= 30 43 
Syneilesis palmata 12 12 52 15 57 38 
Carpinus la;d flora 12 10 6 57 
Oplismenus undulatifolius 12 10 3 14 
CCJdonops i s lanceolata fi 19 3 
Mus jCivanica 5 15 
Solenol,~]ntana carlesii 5 3 
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Table 8.16. Continued. 
Co1umn 1 2 3 4 

7 17 
5 6 

21 34 
7 

7 
8 
8 Numbers of re1eves 17 5 

Callicarpa dichotoma 6 14 
5 Quercus mc-cormickii 

Weigelo floridae-Fagarion schinifoliae (WfF) 
E2 

Weigela florida (transgr.) 
Fagara schinifolia (transgr.) 
E, 

17 14 
6 20 

29 18 57 88 
24 5 21 29 88 

Weigela florida (transgr.) 6 20 14 3 29 38 
5 12 14 Fagara schinifolia (transgr.) 14 82 

Rhododendro-Quercetalia mongolicae (RQ) 

E3 
Quercus mongolica 
Pinus densiflora 
Prunus leveilleana 
Acer pseudosieboldianum 
Fraxinus rhynchophylla 
Micromeles alnifolia 
Styrax obassia 
Maackia amurensis 
Tilia mandshurica 
Tilia amurensis 
E 2 

Quercus mongolica 
Rhododendron mucronulatum 
Micromeles alnifolia 
Acer pseudosier>oldianum 
Fraxinus rhynchophylla 
Pinus densiflora 
Rhododendron schlippenbachii 
Stephanandra incisa 
Prunus leveilleana 
Pal ura paniculata 
Styl'.3..'-'; cJ}:,assid. 

Benzoin obtusilobum 
Corylus heterophylla 
Aralia elata 
Maackia amurensis 
Rhus trichocarpa 
Corylus heterophylla var. thunbergii 
Vi ti 5 amurensi 5 

Tilia mandshurica 
Tr ipterygi um regel i i 
Euonymus alata 
Indigofera kirilo,,,ii 
Ti 1 i a amurensi 5 

E, 
Fraxi nus rhynchophyl.l a 
Qu~rcus mongolica 
j .... lel ampy'rum roseum 
PJJoc1odencJron schi ij:'penbachi i 
Acel' pseudosieboldianllm 
Asti lJ:)e: kore,."1na 
5tephanCi.ndra incisa 
Pinus densiflora 
FJ)ocJodendron muc conu.l a t um 

Vi t:is amurensis 
Care>: lanceolata 
Hepat.ica aSJ:atica 
Benzoin c)btusilobultl 
Sty_r(:L'< oJ~assia 

Corylus heterophylla 
Prunus leveilleana 
Nicromeles alnifolia 
Atractylodes ovata 
Cal·e).; nanella 
Ainsliaea acerifolia 

94 100 71 53 
17 20 86 100 
41 20 29 6 

76 65 100 
71 100 71 
29 15 14 

94 14 
29 71 

6 4 O 57 
.35 

6 
12 
35 

57 12 14 
12 33 12 14 

10 27 
38 

29 10 
10 

.3 14 

3 
3 

58 60 86 
23 20 14 
17 40 29 
94 100 100 
64 29 

6 20 14 
41 100 29 
29 29 

76 38 
71 38 
35 3.3 

100 
59 57 
35 10 

67 
6 71 

5.3 24 
24 4.3 
12 86 
53 1 t)rj 

41 19 

79 86 1UO 
88 10u 100 
27 57 88 
47 86 88 
41 71 25 
59 88 
56 100 100 
27 86 

12 29 24 14 1.3 
29 20 
47 57 
29 
.35 
29 14 
23 
17 
17 
17 
12 
12 

20 14 

41 

6 
41 24 
12 48 

5 
18 14 

5 
19 

47 
12 

19 

9 4.3 

30 43 
.30 71 
21 29 

12 
3 

12 

3 
3 

12 
9 

64 80 57 59 33 41 71 
:'9 60 100 76 38 59 43 
~9 100 :9 6 33 65 57 

6 100 14 24 41 71 

38 
63 

se 
71 8 Ion 67 30 57 3~ 

~3 4(1 43 18 9 l~ 9 
6 () 29 6 ~9 () 57 
6 41 _4 .30 4j 75 

20 29 47 
64 59 48 9 4.3 
29 82 76 68 86 
41 40 14 10 6 43 
29 47 :31 33 100 38 
17 

6 
6 

6 

57 12 38 24 57 
14 12 5 12 14 
71 12 5 6 29 
14 12 5 9 

1 C) 38 
60 57 

47 60 14 
6 1b 

71 

14 13 
14 100 
] 4 1 00 

9 
4 

4 
4 

1 

1 
2 

3 

3 
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Table 8.16. Continued. 
Column 1 2 3 5 6 7 8 9 
Numbers of releves 17 5 7 17 21 34 7 8 4 

Euonymus alata 60 57 24 9 14 
Maackia amurensis 29 18 10 12 14 
Isodon excisus 64 33 3 2 
Hosta longipes 6 20 14 
Indigofera kirilowii 76 12 29 
Rhus trichocarpa 18 10 9 
Pal ura paniculata 18 14 3 
Tripterygium regelii 17 5 
Hosta sieboldiana 6 5 
Aralia elata 14 6 
Tilia mandshuri ca 6 
Tilia amurensis 5 
Querco-Yagetea crenatae (QF) 
E3 
Acer mono 53 14 33 6 
Quercus dentata 47 15 14 
Carpinus cordata 41 14 19 
Actinidia arguta 35 29 14 
Kalopanax pictus 23 19 3 
Quercus acutissima 35 14 6 
Carpinus coreana 14 
E2 

Acer mono 64 20 100 6 33 9 
Euonymus oxyphylla 41 6 29 6 29 
Kalopanax pictus 23 14 6 24 6 14 
Carpinus cordata 35 20 14 14 
Actinidia arguta 6 29 14 2 
Quercus acutissima 24 10 6 
Quercus dentata 53 30 
Actinidia kolomicta 12 5 
Carpinus corean a 10 
E, 
Aster scaber 64 60 14 53 62 35 86 13 
Carex siderosticta 82 100 57 29 62 44 100 75 
Viola keiskei 23 60 43 19 18 43 25 
Pyrola japonica 29 12 14 21 43 
Acel' mono 53 71 6 10 9 
Asarum heterotropoides 35 18 5 9 43 
Quercus dentata 53 18 14 
Smilacina japonica agg. 29 6 5 
Euonymus oxyphylla 12 6 19 29 
Athyrium yokoscense 29 5 3 14 
Kalopanax pictus 23 6 10 
Actinidia arguta 57 5 3 
Carpinus cordata 17 5 
Actinidia kolomicta 6 14 
Paris verticillata 12 
Quercus acutissima 35 6 
Actaea asiatica 12 
Carpinus coreana 5 
Athyrium vidalii 14 
Others 
E3 
Castanea crenata 12 14 12 5 6 43 
E2 
Lespedeza hedysaroides 35 33 33 14 
Deutzia prunifolia 12 14 12 5 27 
Rhamnus davurica 29 33 18 
Lonicera praeflorens 12 24 5 3 
Morus bombycis 6 6 5 3 
Pueraria lobata 17 12 9 
Rubus crataegifolius 29 14 6 
Morus mongol i ca 6 29 5 
Viburnum dilatatum 6 19 6 14 
Li gus tri na reticulata 6 5 29 
Clerodendron trichotomum 6 14 
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Table 8.16. Continued. 
Column 1 2 3 4 5 6 7 8 9 
Nurnbers of releves 17 5 7 17 21 34 7 8 4 

Parthenoci ssus tricuspidata 12 5 3 
Sorbaria sorbi foI ia (L. ) A. Braun 6 43 
El 
Solidago japonica (inel. S. virgaurea) 47 80 57 12 10 30 86 13 
Artemisia keiskeana 64 80 14 47 43 79 86 100 
Spodiopogon sibiricus 23 94 43 76 86 100 4 
Peucedanum terebintaceum 6 60 14 47 27 29 50 
Calamagrostis arundinacea 23 6 29 24 29 1 
Lysimachia clethroides 6 65 33 21 29 2 
Agrimonia pilosa 14 18 9 3 29 75 
Chrysan themum indicum 47 5 30 29 75 2 
Lepisorus ussuriensis 12 14 6 5 9 
Lespedeza cyrtobotrya 12 24 5 18 29 
Allium komarovianum 14 12 29 25 2 
Viola acuminata 23 43 18 5 
Viola chaerophylloides 17 43 19 3 
Rubia cordifolia agg. 12 35 5 1 
Celastrus orbiculatus 6 14 18 2 
Sanguisorba officinalis 6 12 6 2 
Thalictrum contortum 29 6 3 2 
Cephalanthera 1 ongibractea ta 14 6 10 6 
Arundinella hirta 12 5 18 
Dioscorea quinqueloba 23 14 6 
Sanicula chinensis 17 14 6 
Rubia chinensis 29 5 3 
Synurus pungens 17 10 3 
Folygona tum odoratum var. pluriflorum 23 5 9 
Lilium tsingtanense 17 20 3 
Viola selkirkii 17 14 14 
Disporum sessile 12 14 3 
Aconitum pseudolaeve agg. 12 5 3 
Impatiens noli~tangere 12 20 14 
Isodon japonicus 6 40 6 
Hypericum ascyron 6 18 5 

AdenopiJora tetraphylla 12 6 13 
Dryopteris subtripinnata 12 5 29 
Polygonatum involucratulll 12 3 14 
Viola variegata 6 14 
Deutzia prunifolia 6 12 18 
Gentiana zollingerii 6 6 3 
Vihurnum sargentii 6 6 3 
Clere,dendron trichotomum 6 1 CI 3 
Athyrium crenatum 6 " 3 " 

Potentilla dickinsii 6 3 38 
Liparis krameri 6 :, 29 
Phegopter i 5 polypodioides 6 3 14 
Smilax china 40 12 18 
Sedum verticullatum 20 14 3 
Sedum kamtschaticum 14 6 9 

Chimaphi la japonica 14 6 3 
Ligusticum tenuissimum 14 3 25 
Castanea crenata 18 3 43 
Viola orientalis 10 9 14 
Eupatorium japonicum 5 :, 2 
Cardamine leucantha 35 29 
Syringa palibJ:niana 40 29 
Lysimachia barystachys 9 

Sorharia sorbifolia (L. ) A. E',raun ~ ~l r:) 

Rubus parv_i f(~:>-Z i U5 

Sedum pol}!tri chai des L 38 
TiJalictrum cor l50anum -=- ~j 

Saussurea ni vea L; 75 
Sanicula tuberculata 29 :::5 
Next accesoric species 120 7 130 121 59 115 11 2 13 
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Table 8.17. Chemical composition ofthe soil samples of Rhododendro aurei-Larieetum olgensis. 

Releve 
number 

3 
6 
7 

15 
21 
27 
27 
36 

horizon 
(depth) 
(cm) 

1--6 
5-15 
5-15 
1-20 
5-15 
1-11 

25-35 
5-15 

pH 
(H20) 

4.45 
3.85 
4.15 
3.35 
4.05 
4.65 
5.15 
4.05 

pH 
(KCI) 

4.00 
3.70 
3.75 
2.79 
3.75 
4.30 
4.60 
4.25 

N
NH4+ 

(ppm) 
8.5 

15.6 
13.8 
5.9 

16.0 
13.8 

5.6 
10.3 

Ntot 

(%) 
0.691 
1.283 
0.578 
1.142 
1.170 
0.423 
0.212 
0.508 

p
Po; 

(ppm) 
0.8 
1.8 
1.4 
0.5 
1.9 
1.3 
0.5 
1.0 

(ppm) 
138.3 
230.0 

82.0 
102.7 
162.0 
138.3 
51.8 

148.0 

(ppm) 
17.1 
44.8 
17.8 
21.5 
32.6 
12.7 
4.0 

12.6 

(ppm) 
21.8 
14.0 
11.0 
19.2 
17.6 
21.8 
16.5 
11.0 

(ppm) 
21.2 
29.2 
17.8 
29.9 
21.0 
16.3 
6.3 

12.2 

Cox 

(%) 
9.80 

28.90 
24.77 
25.28 
29.93 
19.09 
6.19 
6.71 

Table 8.18. Chemi cal composition of the soil samples of Goodyero repentis-Pieeetum jezoellsis. 

Releve 
number 

8 
9 

horizon 
(depth) 
( cm) 

3-9 
5-15 

pH 
(H20) 

4.00 
4.10 

pH 
(KCI) 

3.50 
3.85 

N
NH4+ 

(ppm) 
7.4 

11.5 

Ntot 

(%) 
0.917 
1.142 

p_ Ca2+ 

Po; 
(ppm) (ppm) 

0.7 107.8 
1.6 216.0 

(ppm) (ppm) (ppm) 
12.7 19.2 15.0 
29.2 11.6 22.2 

Cox 

(%) 
15.48 
19.61 

cr 

(ppm) 
10.9 

5.8 
2.9 
0.2 

22.1 
0.6 
3.3 
0.8 

(ppm) 
o 
O 
O 

2.2 
O 
O 
O 
O 

(ppm) 
7.4 

14.2 
5.6 

13.9 
15.4 
6.5 
3.1 
4.7 

(ppm) (ppm) (ppm) 
9.0 O 10.5 
3.0 O 15.7 

Table 8.19. Chemical composition of the soil samples of Cariei peiktusalli-Abietetum Ilephrolepidis. 

Releve 
llumber 

7 
10 

horizon 
(depth) 
(cm) 
10-15 
5-15 

pH 
(H20) 

3.75 
3.80 

pH 
(KCI) 

3.45 
3.50 

N
NH: 
(ppm) 

9.9 
15.6 

N tot 

(%) 

0.719 
0.860 

P-
PO; 

(ppm) (ppm) (ppm) (ppm) (ppm) 
1.4 116.0 23.4 11.6 13.2 
1.4 94.0 20.4 11.0 13.0 

Cox 

(%) 
40.3 
25.8 

Table 8.20. Chemical composition ofthe soil samples of Ledo deellmbellfis-Laricetllnt olgellsis. 

Rdev~ 

llumher 

19 

horizon 
(depth) 
(cm) 
2-12 
3-13 

pH 
(B,O) 

4.80 
4.20 

pB 
(KCI) 

4.55 
3.80 

N
NH; 
(ppm) 

7.2 
7.9 

Ntot 

(%) 

0.860 
0.973 

p
po.· 

(ppm) 
0.9 
0.8 

C 2+ a Na.f. 

(ppm) (ppm) (ppm) 
255.2 12.7 20.0 
133.2 12.7 20.5 

(ppm) 
45.6 
18.0 

Cox 

(%) 

20.6 
108 

cr 

(ppm) 
2.5 
3.0 

CI' 

(ppm) 
12.3 
3.0 

NO; 

(ppm) 
3.4 

O 

(ppm) 
o 

1.6 

SO." 

(ppm) 
6.0 
5.7 

sol 

(ppm) 
10.6 
50 

Table 8.21. Chemical composition ofthe soil sample of PoZvstieho retroso-paleaeei-Rhododelldretunt dahurici. 

Releve 
llumbcr 

6 

horizon 
(depth) 
(cm) 

1--6 

pH 
(H20) 

3.80 

pH 
(KCI) 

3.30 

N
NH4+ 

(ppm) 
8.0 

N tot 

(%) 

1.241 

1'
P04' 

(ppm) 
0.4 

(ppm) (ppm) (ppm) (ppm) 
97.6 8.4 17.8 18.0 

Table 8.22. Chemical compositioll of the soil sumples of Taxo-Pilletllm pllmilae. 

Releve 
l1umhcr 

2 
2 
3 
3 

horizoll 
(dcpth) 
(cm) 
3-12 

12--25 
2-12 

12-40 

4.80 
5.05 
4.50 
4.60 

pH 
(KCI) 

4.15 
4.05 
4.10 
4.15 

N
NIl: 
(ppm) 

18.0 
6.0 

10.8 
5.6 

N tot 

(%) 

1.649 
0.428 
1.269 
0.846 

1'-
1'0; 

(ppm) 
3.6 
1.0 
1.0 
0.3 

(ppm) 
394.0 
136.0 
224.7 
112.9 

(ppm) 
50.0 
27.0 
30.2 
12.7 

Na+ 

(ppm) 
16.8 
10.8 
9.8 
9.5 

(ppm) 
75.0 
27.0 
24.7 
12.4 

Cox 

(%) 
33.54 

C ox 

(%) 
24.83 

5.43 
9.29 
7.74 

(ppm) (ppm) (ppm) 
4.7 3.1 8.7 

CI' 

(ppm) 
18.0 
16.6 

O 
0.9 

NOJ' 

(ppm) 
117.2 

16.7 
21.3 

4.0 

sot 

(ppm) 
18.9 
5.7 
8.0 
4.2 
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Table 8.23. Chemical composition of the soil samples of Thujo koraiensis-Piceetum jezoensis. 

Releve horizoll pH pH N· Ntot p. Ca2+ K+ Na+ Mg2+ Cox cr N03· sol 
llulIlber (depth) (H2O) (KCI) NH4+ P0 4· 

(Clll~ {EEIIl~ (%~ (EEIIl) (EEIIl) (EEIIl) (EEm) (EEm~ (%) (EEm) (EEm) (EEm) 
5 2-10 4.90 4.50 9.0 1.142 0.9 265.3 30.2 12.5 28.2 23.22 0.3 O 6.5 
7 1-12 3.90 3.45 8.3 1.481 0.3 234.8 21.5 19.5 28.2 27.86 1.9 18.5 19.1 
7 12-30 4.30 3.95 7.9 0.790 0.8 82.4 12.7 10.0 9.0 20,64 1.9 5.8 3.5 

Table 8.24. Chemical composition of the soil samples of Lychno-Quercetum mongolicae. 

Releve horizoll pH pH N· Ntot p. Ca2+ K+ Na+ Mg2+ Cox cr NOi sol 
Ilumber (depth) (H2O) (KCI) NH4+ P04· 

(cm) (ppm) (%) (ppm) (ppm) (epm) (ppm) (ppm) (%) (ppm) (pplll) (ppm) 

4 3-15 4.80 3.70 6.0 0.402 0.8 42.0 12.4 9.0 15.0 4.76 6.3 4.9 4.2 
5 2-8 5.55 4.75 8.5 0.656 1.4 306.0 35.0 16.4 40.0 9.16 4.7 25.8 5.0 
5 8-20 5.05 4.00 6.0 0.333 0.6 66.0 8.0 8.4 14.0 3.90 O 2.2 3.5 
5 20-40 5.40 4.10 5.1 0.247 0.4 56.0 5.0 8.0 13.0 2.82 O 4.0 4.2 
6 4-15 4.60 3.60 5.5 0.374 0.4 42.0 12.0 8.4 11.0 4.77 17.7 4.0 5.7 

Table 8.25. Chem.ical cOl11position ofthe soil sal11ples of Vaccinio-Quercetllnl nlongolicae. 

Releve horizon pH pH N· N tot p. Ca2+ K+ Na+ Mg2+ Cox cr NO; sol 
Illunber (depth) (H2O) (KCI) NH4+ po; 

(cm) (EEm) (%) (2EIIl) (EEm) (EEm) (EEm) (EEIIl) (%) (EEm) (EEm) (EEm) 
1 4-10 3.90 3.30 20.1 2.186 0.8 422.9 65.3 15.2 73.5 58.82 5.2 2.15 16.2 
1 10-25 4.00 3.85 12.7 0.310 0.7 16.3 12.7 7.4 3.8 21.67 7.9 2.52 2.8 
2 3-7 4.85 4.50 9.6 1.424 0.4 453.3 47.7 31.1 73.4 25.8 0.9 24.92 10.2 
2 7-25 4.40 4.10 4.5 0.437 0.2 21.4 17.1 12.8 6.3 11.87 6.8 3.06 2.0 
5 2-7 4.90 4.70 8.3 1.311 0.4 321.2 21.5 17.8 42.1 49.54 6.8 28.56 7.2 
5 8-20 4.25 4.15 6.0 0.578 0.2 51.9 8.4 12.5 9.5 25.8 9.0 5.79 2.0 

Table 8.26. Chcl11ical cOl11position of thc soil sal11ples of Parthenocisso tricllspidati-Fraxilletunl rhy"chophyllae. 

Releve horizon pH pH N· Ntot p. Ca2+ K+ Na+ Mg2+ C ox CI" NOi sol 
number (depth) (H2O) (KCI) NH4+ po; 

(cm) (ppm) (%) (ppm) (ppm) (ppm) (ppm) (ppm) (%) (ppm) (ppm) (ppm) 

I 9-12 3.85 3.40 16.1 2.045 1.2 387.3 47.7 12.5 45.6 44.38 1.4 3.1 19.9 
1 12-20 3.90 3.55 13.0 0.183 1.0 26.5 8.4 7.3 3.8 7.74 O O 5.0 
2 8-16 4.15 3.60 25.0 1.142 0.9 311.1 21.5 6.4 57.8 41.28 3.6 5.8 11.7 
2 16-28 4.25 3.90 11.6 0.437 1.7 31.6 8.4 6.3 6.3 5.16 3.6 3.1 5.0 
2 28-50 4.30 4.05 11.0 0.437 0.4 16.3 8.4 6.4 3.8 3.61 1.4 1.2 2.0 
3 2-4 4.70 4.65 8.3 2.468 0.7 616.0 43.4 26.3 94.3 24.76 15.5 8.5 15.4 
3 4-30 4.00 3.70 4.2 0.874 0.4 138.3 17.1 15.2 24.7 2.06 10.1 3.1 8.7 
4 4-8 4.15 3.65 12.6 1.791 0.3 361.9 34.6 12.5 69.9 30.96 7.4 1.2 10.9 
4 8-20 4.30 3.65 7.9 0.437 0.7 92.5 8.4 12.5 10.8 2.58 O O 2.8 
4 20-40 4.15 3.40 7.9 0.367 0.8 107.8 8.4 10.6 17.8 7.22 7.9 2.2 5.0 
5 2-5 4.95 4.90 9.3 1.297 1.0 453.3 34.6 32.5 76.9 38.70 11.2 4.0 10.2 
5 37-45 4.30 4.00 5.4 0.437 0.8 148.4 8.4 13.9 10.5 6.19 3.0 O 5.0 

5 6-35 3.95 3.85 7.0 0.324 0.9 51.9 8.4 16.5 6.5 2.58 11.2 O 5.7 
6 3-15 5.65 5.55 16.1 1.551 2.9 641.4 65.3 28.5 80.9 46.44 7.4 59.5 11.7 
6 15-35 5.15 4.55 5.9 0.451 l.l 189.1 21.5 7.2 17.8 29.93 1.9 3.1 4.2 
7 3-10 5.90 5.70 8.2 1.650 1.9 1058.1 30.2 23.2 75.2 13.42 2.5 55.0 10.2 
7 10-40 5.55 5.15 3.4 0.508 0.9 250.0 17.1 9.9 12.8 2.58 16.6 3.1 3.9 
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Table 8.27. Chemical composition ofthe soil samples of Festuco ovinae-Pinetum densiflorae. 

Releve horizon pH pH N- N tot p- Ca2+ K+ Na+ Mg2+ Cox Cl" N03' sol 
nUlllber (depth) (H2O) (KCI) NH: po. 

( Clll) (EElll) (%) (EElll) (EElll) (EEI11) (EEI11) (EEI11) (%) ~EElll) (EEIll) (EEIll2 
4 2-5 5.90 5.85 7.1 0.790 1.3 280.0 16.8 11.6 19.7 37.98 3.1 12.2 6.7 
8 5-15 6.15 4.80 5.8 0.119 0.7 68.0 18.0 9.0 17.0 1.5 7.9 5.8 5.0 
8 15-25 5.40 4.10 4.5 0.052 0.6 50.0 15.0 8.4 12.0 1.0 9.0 2.2 9.0 

10 1-5 6.20 5.90 6.5 0.254 0.5 110.0 19.2 9.0 11.4 3.10 11.2 4.5 3.5 
12 3-10 5.55 5.45 8.3 0.353 1.1 200.0 34.6 8.6 20.7 3.1 10.6 5.4 13.8 
14 1-5 5.80 5.50 5.8 0.747 1.6 294.0 27.0 12.6 31.0 28.45 9.6 18.9 6.5 
15 1-5 4.70 4.30 7.8 0.437 0.5 88.0 19.6 11.6 17.6 31.54 5.8 3.4 5.0 
16 3-10 4.75 4.50 12.6 0.733 1.3 242.0 23.2 14.4 29.7 32.8 16.1 9.3 13.9 

Table 8.28. Chemical composition ofthe soil samples of Saso-Quercetum mongolicae. 

Releve horizon pH pH N- N tot p- Ca2+ K+ Na+ Mg2+ Cox Cl" N03' SO/ 
nUlllber (depth) (HzO) (KCI) NH.+ PO' 

(Clll) (EEIll) (%2 (EElll) (EEI11) (EEIll) (EEIll) (EEIll) (%) (EEm) (EEm) (EEm) 
1 3-9 5.05 3.85 4.5 0.324 1.9 42.0 14.0 8.0 11.0 4.54 O O 2.0 
1 9-25 4.90 4.00 3.6 0.099 0.4 10.0 10.4 6.8 5.0 2.27 3.6 O 2.0 
3 1-25 5.25 4.15 4.3 0.145 1.4 60.0 6.0 8.0 17.0 2.95 3.6 2.2 3.5 
4 3-15 5.15 4.10 4.3 0.242 0.3 24.0 13.0 8.4 7.0 3.22 17.7 3.1 2.0 
8 20-30 4.65 4.25 6.0 0.324 0.5 30.0 14.0 9.2 8.1 0.26 12.3 0.9 5.1 

10 15-20 4.20 4.05 13.7 0.691 1.0 26.0 12.2 9.0 4.9 9.29 10.6 3.8 4.2 
20 8-15 4.55 4.05 12.0 0.705 0.2 26.5 8.4 13.9 8.5 18.58 81.4 O 12.6 

Table 8.29. Chemical composition ofthe soil samples ofArtemisio-Quercetllm mongolicae. 

Releve horizon pH pH N- Nto! P- Ca2+ K+ Na+ Mg2+ Cox Cl" N03- sol 
l1umber (depth) (HzO) (KCI) NH: p04-

( Clll) (EElll) (%) (EEIll) ~EEm) (EEm) (EEm2 (EEI11) (%) (EEI11) (EEIl1) (EEIll) 
22 2-7 4.05 3.65 10.0 1.946 0.2 554.9 52.1 20.5 83.9 70.18 9.0 4.0 17.6 
22 7-20 3.95 3.80 5.6 0.169 0.7 26.5 8.4 13.9 7.3 2.58 2.5 O 5.4 
30 10-15 4.55 4.30 8.5 0.437 0.7 40.0 10.8 13.0 11.1 13.42 10.1 O 6.2 
32 10-15 4.65 4.25 7.6 0.296 1.9 52.0 9.2 11.0 4.9 20.64 6.1 O 4.8 
28 1-15 5.15 4.05 3.6 0.096 0.4 30.0 11.0 7.6 8.0 2:79 1.4 O 3.5 
28 15-30 5.10 4.05 4.8 0.050 0.4 11.0 6.4 8.0 5.0 0.76 12.3 O 4.2 

Table 8.30. Chemical composition ofthe soil sample ofS~vlleilesio palmatae-Catpilletum laxiflorae. 

Relev': horizon pH pH N- N!o! P- Ca2+ K+ Na+ Mg1+ C ax cr N03- sol 
IIlll11bcr (depth) (HzO) (KCI) NH: po. 

(CI11) (EElll) (%) (EEIll) (EEI11) (EEm) (EEm) (EEm) (%) (EEm) (EElll) (EElll) 
2 4-15 4.20 3.95 6.5 0.282 0.4 11.2 4.0 l3.0 6.3 10.84 10.6 O 4.2 

Tahle 8.3/. Chemical composition ofthe soil sample ofLilio lancifolii-Rhododelldretum schlippellbachii. 

Relev': horizol1 pH pH N- Ntot P- Ca2+ K+ Na+ Mg'+ Cax cr N03' SO.'-
number (depth) (HzO) (KCI) NH: PO.-

Icm2 IEEI11) ('%2 (EEIl1) (EElll) (EEIll) (EEI11) (EEI11) (%) IEEI11) (EEIl11 (EEIl1) 
4-10 3.80 3.25 14.0 1.170 0.2 87.5 12.7 25.8 18.0 25.28 18.8 2.3 11.7 


