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Abstract;

North Korean forest and shrub vegetation data were obtained during several expeditions in 1984-1990.

Field analyses were carried out using Braun-Blanquet methods. The resulting data-set of 244 phytocoe-
nological relevés was processed by numerical techniques. Soil analyses were done for most vegetation
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types. Seven associations were distinguished in coniferous forests, including Rhododendro aurei-Laricetum
olgensis, Goodyero repentis-Piceetum jezoensis, Carici peiktusani-Abietetum nephrolepidis, Ledo decum-
bentis-Laricetum olgensis, Polysticho retroso-paleacei-Rhododendretum dahurici, Taxo-Pinetum pumilae,
and Thujo koraiensis-Piceetum jezoensis, 15 subassociations were described new. The following communi-
ties were found in semi-deciduous and deciduous forests: Lychno-Quercetum mongolicae, Vaccinio-
Quercetum mongolicae, Parthenocisso tricuspidati-Fraxinetum rhynchophyllae, Festuco ovinae-Pinetum
densiflorae, Saso-Quercetum mongolicae, Artemisio-Quercetum mongolicae, Syneilesio palmatae-
Carpinetum laxiflorae, Lilio lancifolii-Rhododendretum schlippenbachii, and Indigofera kirilowii-
Securinega suffruticosa community. Nine subassociations were newly described. Three new alliances were
defined, a Laricion olgensis for coniferous forests of North Korea, a Rhododendro dahurici-Acerion
barbinervi for shrub and mantle communities, and a Heigelo floridae-Fagarion schinifoliae for shrub vege-
tation. Zonation of forest vegetation in North Korea is brietly characterized.

Braun-Blanquet methodology, vegetation classitication, tloristic composition, NE Asia, plant communities,

soil characteristics

1. INTRODUCTION

Botanically, the Korean Peninsula repre-
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 in North Korea was
studied along an altitudinal transect on the
slopes of Mt. Packtu-san (Sritek & 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 (Sriitek & Lep§ 1994).

The altitudinal zonation of vegetation in the
mountains of Myohyang-san and Kumgang-san
was described by Neuhdusl & Neuhiuslova
(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
densiflora, P. koraiensis, Acer pseudosie-
boldianum, and Abies nephrolepis. The distri-
bution of plant communities along an ¢levation
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.

All 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 concerning 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 (incl. characteristics of woody forest
plants, spatial structure, zonation),

— alpine grasslands,

- vegetation of rocks and walls,

— vegetation of water bodies,
ponds and river banks,

— salt marshes,

— rice paddies, soya bean fields,

- anthropogenic (ruderal) vegetation.
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Figure 8.1. The location of the studied area in wider surrounding of Paektu-san in Changbai-shan (1), Myohyang-san (2),
Taesong-san (3), Ljongak-san (4), Kumgang-san (5), Sujang-san (6), Chonma-san (7).
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Also 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 (Neuhdusl &
Neuhiuslova 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 North 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 (Sritek & Leps 1994; Sritek et al.
1994).

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

. The vegetation of rocks was studied, based
on 199 relevés. 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 all
relevant units of this vegetation and compari-

wn
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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-
Pilea peploides, Oxalis stricta-Microlepia
pilosella, and Saxifraga fortunaei-Boehmeria
spicata, were described for dry, sunny, moist
and shady wall habitats (Kolbek & Vala-
chovi¢ 1996).

7. During the study of water vegetation, types
dominated by Azolla pinnata, FEichhornia
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
relevés (Jarolimek er 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
relevés showed that the communities are
geographically well differentiated. South Ko-
rean rice-paddy vegetation 1s more similar to
that of Japan, while the vegetation of North
Korea is different (Kolbek er al. 1996).

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

12. In ruderal habitats, 299 relevés were synthe-
sized and yielded, after revision, the new al-
liance Cosmo-Humulion japonicae and three
new associations (Mucina ef 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 semi-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 methods (Srittek & 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
of the Institute of Botany, Prihonice (Kolbek
& Kudera 1989, 1999). The book summa-
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 ef al. 1989).

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

2. MATERIAL AND 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 all, 244 relevés 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 relevé plot size of 20x20 m was
used. A modified 9-degree scale was used in the
field (Barkman et al. 1964), with the level 2
divided into 2m (in tables = m), 2a (= a), and 2b
(= b). All relevés were transformed 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 relevés: A) evergreen and
Larix olgensis-dominated coniferous forests at
higher altitude, and B) semi-deciduous and de-
ciduous forests at lower altitude. Ruzic¢ka’s co-
efficient of similarity and B-flexible clustering
method (B = —0.25) were applied on the ad-
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justed data. All mosses and lichens of layer E,
of data set A were combined into one ,,pseu-
dospecies” with relevant abundance on the or-
dinal scale 0-9. Very different relevés of vege-
tation on ventarols and incomplete relevés of
other communities (Dostalek ef al. 1988) were
excluded from analyses. The data matrix after
modification contained 98 relevés and 209 spe-
cies. Data-set B was reduced. All species with
frequency lower than 1% were excluded. The
data matrix computed contained 136 relevés
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) (sensu Westhoff
& van der Maarel 1978). Differential taxa are
taxa occurring only within or with a clear pref-
erence for one syntaxon in the framework of the
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 all
diagnostic taxa plus indifferent taxa (“others™)
with frequency higher than 20%, including
mosses. A minus sign - indicates that mosses
were not recorded in the field. Synoptic tables
contain constancy in -percent of species in the
plant communities, based on five or more
relevés. Italic numbers show frequency of spe-
cies occurrence in community columns (Spal-
ten) based on fewer than five relevés. Serial
numbers of those relevés 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 Yo-
shimura (1994). Determination of vascular
plants was based on Anonymous (1972-1976;
1979), Charkevicz (1985-1989), and Voroshi-
lov (1982).

The following abbreviations were used in
the tables:

Authors of relevés: B = Denisa Blazkova, D
= Jifi Dostalek, J = Ivan Jarolimek, K = Jifi
Kolbek, Li = Sek-Ha Li, N = Robert Neuhéiusl
and Zdenka Neuhauslova, S = Jifi Sadlo, § =
Miroslav Sritek, and V = Milan Valachovig.

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, ¢ = con-
stancy, char. = characteristic species, ct = total
constancy, diff. = differential species, fr = from,
| = 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 freely 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 foothills and
mountains above about 150 m. The soils are
acidic, with pH wvalues 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. skeletal 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. yellow 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 A/C horizons, or brown soils with A/B

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 chemical character in text).

Selected soil parameters were measured by
chemical analyses:

- pH values - electrometricaly in distilled H,O
and in 0.1 M solution KClI;

— N-NH; - using calomel electrodes with
Nessler reagent;

—total N - distilled by Kjeldahl method
(Hrasko et al. 1962),

— organic content C (Cox) — by oxidized mix-
ture K,Cr,0; and H,SO, following the
Springer and Klee method (Thun et al. 1955);

- P-PO, - by extraction with sodium bicarbon-
ate (NaCO;) following the Olsen method plus
reaction with Mo-reagent and H,SO, (Olsen
1954, Murphy & Riley 1962);

- exchangeable ions - in solution of 1M
CH;COONH, (by pH 7);
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- Ca®, K", Na" - by the method of emissions;

- Mg** - by absorption using spectrometer
AANT1 fy. Carl Zeiss (Jackson 1958);

- NO*, SO*, CI' - by capillary izotachophore-
sis method using ITP analyser ZKI-01 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-leaved 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 of the widely distributed L. si-
birica. The taiga vegetation zonation in the
Changbai-shan depicted by J. 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, 1.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. koraiensis,
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-leaved woody species of the
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, Lin-
naea borealis, and species of the genera Dipha-
siastrum, Pyrola, Lycopodium and Parnassia.

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

2. Mixed forests of evergreen conifers and
broad-leaved deciduous trees prevail further
south, in the central and southern 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 canopics. 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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Figure 8.2. Zonality of vegetation in Changbai-shan Mits.

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 schinifolia, 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
and scree forests are very rich in herbs and
woody plants. Representative species include
Carpinus laxiflora, Fraxinus rhynchophylla,
and several species of maple (Acer pseudosie-
boldianum, A. mono, A. palmatum, A. triflorum,
A. tegmentosum and A. ukurundense). The ge-
nus Actinidia asserts itself as a liana. The
warmer forest provides habitat for species such
as Castanea crenata, Micromeles alnifolia and
Carpinus cordata. Species of Tilia, accompa-
nied by Pinus koraiensis, Prunus leveilleana,
Cornus controversa, Magnolia sieboldii and

Benzoin obtusilobum, are also common. The
shrub layer is usually 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
Quercus, such as Q. serrata, Q. variabilis,
Q. mc-cormickii, and Q. acutissima. Typical
in the shrub layer are Rhus javanica, R. ver-
niciflura, Codonopsis lanceolata, Calli-
carpa dichotoma and Solenolantana carle-
sii. Present also are Rhododendron, Magno-
lia, 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 & Kuclera 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-leaved
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.

relevés

Lychno-Quercetum

e/ SOUth Korea
,@;3" Kumgang-san
" Sujang-san
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Figure 8.3. Comparison of distribution of Lychno-Quercetum mongolicae in relation to elevation in South Korea (Kim J.-

W. 1992) and three North Korea mountain ranges.
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Figure 8.4. Comparison of distribution of Saso-Quercetum mongolicae in relation to elevation in South Korea (Kim J.-W.
1992) and three North Korea mountain ranges.
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Figure 8.5. Comparison of distribution of Artemisio-Quercetun mongolicae in relation to elevation in South Korea (Kim J.-
W. 1992) and three North Korea mountain ranges.
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3.2 Numerical classification

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 level of subassociations or
variants. Relevés 5 and 83, strongly differenti-
ated by high dominance of Rhododendron da-
huricum in the shrub layer, were characterised
separately in the text. Clusters in the dendro-
gram (Fig. 8.7) were interpreted with regard to
field experience and published information on
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the relevant plant communities. The resulting
classification differs slightly from the results of
the numerical classification. Clusters T4 and T6
are well characterised by character and differen-
tial species. Clusters T8.1 and T8.2 represent
two communities with a common dominating
life form; in these communities the tree layer is
absent and the shrub layer dominates. In the
relevés fused into the cluster T7, character and
dominant species of the association represented
by cluster T5 are completely absent. Clusters
T1, T2, and T3 seem to be the most problem-
atic. A large number of apparently unrelated
species dominate the relevés of these clusters.
Every of cluster was classified at the associa-
tion level.

|
|

Figure 8.6. Dendrogram of p-flexible clustering of coniferous forests (3=—0.25). 1. Rhododendro aurei-Laricetuni olgensis,
2. Goodyero repentis-Piceetum jezoensis, 3. Carici peiktusani-Abietetum nephrolepidis, 4. Ledo decumbentis-Laricetum

olgensis.
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Figure 8.7. Dendrogram of B-flexible clustering of broad-leaved and mixed forests (B=-0.25). 1. Lychno-Quercetum mon-
golicae, 2. Vaccinio-Quercetum mongolicae, 3. Parthenocisso tricuspidati-Fraxinetum vhynchophyllae, 4. Festuco ovinae-
Pinetum densiflorae, S. Saso-Quercetum mongolicae, 6. Artemisio-Quercetum mongolicae, 7. Syneilesio palmatae-Car-
pinetum laxiflorae, 8.1 Lilio lancifolii-Rhododendretum schlippenbachii, 8.2 Indigofera kirilowii-Securinega suffruticosa.

These associations have great infra-
association variability and relatively low differ-
entiation between associations. Four of the most
different relevés (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.-Bl. 1939

Abieti_nephrolepidis-Piceetalia jezoensis Song
1992

Laricion olgensis all. nova hoc loco
Nomenclatural type: Ledo decumbentis-
Laricetum olgensis Kolbek, Jarolimek et Vala-
chovi¢ 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 alpicola, Sorbus sambucifolia, Spiraea
ulmifolia, Viola sachalinensis.

The alliance groups the larch-forest com-
munities of the mountain taiga, with Larix ol-
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-Laricetum olgensis
Dostalek et 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 c¢m in height,
and it retains this small size if grown also at
low elevations.

Stands of this association are species-rich,
and subassociations are well connected with
specific elevations. The dominant species of the
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—

Figure 8.8. Rhododendro aurei-Laricetum olgensis, Packtu-san (photo by J. Kolbek).
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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 loco
Nomenclatural type: Table 8.8, relevé 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-layer 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

gentianetosum algidae subass. nova hoc loco
Nomenclatural type: Table 8.8, relevé 10

Only three species positively differentiate
this subassociation, namely Hieracium umbella-
tum, Gentiana algida, and Cephalanthera
longibracteata. 1t is very well 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 of the shrub layer is low (0-20%), the
herb layer has 50-80% cover, and moss-layer
cover is 45-95%.

3. Rhododendro aurei-Laricetum olgensis
typicum subass. nova hoc loco
Nomenclatural type: identical with the nomen-
clatural type of the association name (see
Dostalek et al. 1988: Table 2, relevé 1)
Lonicera edulis, Ribes horridum, Veratrum
album and Trifolium lupinaster are differential

275

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 (10-50%), 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 Dostalek et al. (1988), based on only
three relevés. 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, relevé 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 Packtu-san volcano. Contrary to
the preceding subassociations, this one occurs
on eastern and southern slopes rather than north
slopes. Abies nephrolepis, Picea koraiensis and
P. jezoensis are typical companions of Larix
olgensis in the tree layer. A relatively rich
group of differential species is shown in Table
8.8. Tree-layer cover varies from (10)20% to
50(60)%, that of the shrub layer reaches at most
25%, herb-layer cover is lower than in the other
subassociations, and moss-layer cover varies
strongly, from 10% to 80%.

The association consists of larch forest at
the highest elevations of all 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 Dostalek 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, relevé 3

Ay 0-1 cm — undecomposed dead moss,

Al1-6 - moderately humic soil without
skeleton, brown, granular, sandy-loamy,
slightly through-rooted, with sharp transition to
G,

C, 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, relevé 6

Ag 0-5 cm — undecomposed dead leaves
litter,

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

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

C 20 and deeper — volcanic tuff.

Table 8.8, relevé 15

Aw 0-1cm — undecomposed dead moss,

Ay 1-20 - loamy-sandy, granular, moist,
brown, moderately through-rooted (rhododen-
dron) soil, almost without skeleton,

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

Table 8.8, relevé 27

Agw 0-1 cm - undecomposed grass,

A, 1-11 - loamy-sandy, humic moderately
through-rooted, freshly moist, granular soil with
little humus,

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

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

C, 33(35) and deeper — airy volcanic tuff
of 1-3 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, relevé 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-layer 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 consequently low, only 15-35% (rarely
50%); Linnaea borealis and Phyllodoce coeru-
lea are the most frequent herbs, though Good-
vera 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 associa-
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 Usnea 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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Figure 8.9. Soll profiles of Rhododendro aurei-Laricetum olgensis (upper left), Ledo decumbentis-Laricetum olgensis
(upper right, lower lefl), and Taxo-Pinetum pumilae (lower right).
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2. Goodyero repentis-Piceetum jezoensis
listeretosum nipponicae subass. nova hoc
loco

Nomenclatural type: Table 8.2, relevé 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 crista-
castrensis is dominant in the moss layer.

Figure 8.10. Goodyero repentis-Piceetum jezoensis,
Paektu-san (photo by J. Kolbek).

The association was found in the Changbai-
shan, in a wide area around Mt. Packtu-san, on
gentle 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, relevé 8

Ay 0-3 cm — undecomposed dead moss,

A, 3-9 - dark brown, humic to peaty,
sandy-loamy to loamy-sandy crumbly soil
without skeleton, slightly through-rooted,
moist, indistinctly passing into A/C,

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

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

C, 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, relevé 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-
tic composition and cover of the herb layer.
Within the association three subassociations
were distinguished:

1. Carici peiktusani-Abietetum nephrolepidis

iridetosum dichotomae subass. nova hoc loco
Nomenclatural type: Table 8.3, relevé 5

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

Figure 8.11. Carici peiktusani-Abietetum nephrolepidis,
Paektu-san (photo by J. Kolbek).

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

Nomenclatural type: identical with the nomen-

clatural type of the association name

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

3. Carici peiktusani-Abietetum nephrolepidis
lycopodietosum complanati subass. nova hoc
loco
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Nomenclatural type: Table 8.3, relevé 16

Abies nephrolepis dominates in both the tree
and shrub layers. Its densely branched crowns
occasion deep shading of the herb layer, its
consequent low cover (20-40%), and the occur-
rence there of shade-tolerant species such as
Lycopodium complanatum and Ribes horridum.
Stands of this subassociation lack the helio-
philic species of the previous two subassocia-
tions (Clintonia udensis, Prunus padus, Bupleu-
rum longeradiatum, Clematis ochotensis, Ligu-
laria fischeri, Lonicera edulis, Rosa davurica,
Calamagrostis langsdorfii etc.).

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

The soils of Carici-Abietetum are rather
acidic (pH + 3.8), poor in carbon and calcium.
Anion content 1s low (Table 8.19).

Soil profile:
Table 8.3, relevé 10

A 0-5 cm — undecomposed fallen leaves
litter,

A, 3-20 - dark brown, very humic, moist,
richly through-rooted solil,

A/C 20 and deeper — volcanic 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, relevé 6

The lowest belt of forests dominated by
Larix olgensis in the high mountains near
Packtu-san volcano was placed in this associa-
tion. It occurs usually on plateaus or very gentle
slopes, including regularly on slightly undulat-
ing terrain and in depressions with higher
groundwater levels. Stands of this association
occupy large arcas near Samji Lake, which
naturally keeps a higher groundwater level.
This community develops typically at 1190-
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Figure 8.12. Ledo decumbentis-Laricetum olgensis, Packtu-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 played 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 layer,
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, relevé 2

There are two differential species, Linnaea
borealis and Allium thunbergii. Ledum palustre
var. maximum and Juniperus sibirica are very
frequent. The unit is strongly negatively differ-
entiated by the absence of Artemisia stolonif-
era, Rosa davurica, Dasiphora fruticosa, Fes-
tuca ovina, Sanguisorba parviflora and Fra-
garia orientalis. This subassociation occupies
wetter habitats than the others, at elevations
near 1190 m. Herb-layer cover varies widely
from 30 to 85%, broken by thick moss cush-
ions. Shrub-layer cover is 45-70%. The tree
layer is thin (30-70%), sometimes with gaps.

2. Ledo decumbentis-Laricetum olgensis
polentilletosum cryptotaeniae subass. nova
hoc loco
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Nomenclatural type: identical with the nomen-
clatural type of the 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 alternately 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, relevé 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-layer 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, relevé 21

This subassociation occurs at highest eleva-
tion, 1400-1600 m, on flat areas and gentle
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 Thalictrum contortum). 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 peiktusani
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 lowest
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 of the community, up to the subas-
sociation level, is possible even at heavily im-
pacted locations around villages.

The soils of the Ledo-Laricetum (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, relevé 1

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

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

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, relevé 19

Aw 0-2 cm ~ undecomposed dead moss,

A2-13 - blackish gray, humic, sandy-loamy
to loamy-sandy, crumbly, freshly moist soil,
moderately rooted, with small tuff pieces of |
cm (10%), distinctly passing into the C horizon,

C13-40 - tuff gravel 1-2 cm in diameter,
with admixture of sand.

Rhododendro dahurici-Acerion barbinervi all.
nova hoc loco
Nomenclatural  type:  Polysticho
paleacei-Rhododendretum dahurici
Characteristic and differential species: Acer
barbinerve, Cladonia amaurocraea, Oncopho-
rus wahlenbergii, Polypodium virginianum L.,
Polystichum retroso-paleaceum, Rhododendron

retroso-
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dahuricum, Sedum middendorffianum, Sphag-
num girgensohnii

This alliance includes the shrub and mantle
communities of coniferous and deciduous for-
ests at higher altitudes of eastern 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-layer cover, which
can physiognomically be called mantle com-
munities. Due to regular soil cultivation for ag-
riculture, natural shrub and mantle communities
occur only sporadically in the landscape. Such
communities develop regularly as forest man-
tles, however, in less accessible mountains and
higher hill country, on sites rather remote from
settlements, or in habitats where forests are
hindered edaphicaly. Their occurrence around
talus and rocks is conditioned edaphically and
represents disclimax stages of primary succes-
sion.

In the northern part of the Korean Peninsula,
this alliance 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, relevé 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-layer cover can
reach 90%. Trees occur only occasionally
(Larix olgensis, Betula platyphylia, 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. Physiognomically 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 loco

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-
fre var. maximum, mosses Sphagnum girgen-
sohnii, Dicranum polysetum, 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, relevé 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-layer cover and lower
cover by trees and herbs.

All stands of this association were found
around Naegok Village, at about 950-1000 m,
on 30-40° slopes with north, northeast or
northwest orientation. This association would
be expected all along lava flows at the foot of
volcanos in North Korea and China.

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

Soil profile:
Table 8.5, relevé 6

Aw 0-1 cm - undecomposed dead moss
and lichens,
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A1-6 - richly rooted, sandy-loamy humic

peaty soil without skeleton,
A/C 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 wolfi, 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 pumila, a dwarf pine, represents a Si-
berian 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
and 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 pinc as a cold-resistant,
cryophilic, but chionophobic taxon with very
narrow ecological amplitude.

Generally, Pinus pumila stands do not cor-
respond to the krummbholz 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 long winters.
At lower elevation and in more protected
places, Pinus pumila is slowly replaced by
growth with isolated stunted Betula ermanii and
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 soil. Pinus pumila dominates strongly on
rocky sustrates. Chytry er al. (1995) described
the Pleurozio schreberi-Pinetum pumilae from
the subalpine belt of the Barguzinskiy range in
eastern 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, Syringa
wolfi, 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, frequently 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 apparently 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 of the profile.



284

Soil profiles:
Table 8.6, relevé 2

A 0-3 cm - undecomposed fallen leaf lit-
ter,

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

A; 12-25 - brown, loamy, densely rooted
soil with admixture of small gravel,

A/C25 and deeper — weathered bedrock
mixed with the upper horizon.

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

The depth of the soil profile depends on
the relief, 1. . on outcrops, with soil pockets of
variable depth

Ag 0-2 cm - undecomposed leaf litter,

A2-12 - dark brown, loamy, crumbly, very
strongly rooted soil, practically without skele-
ton or with coarse skeleton fallen from the
walls,

A/B 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 loco (Table 8.6, rels. 4-7)
Nomenclatural type: Table 8.6, relevé 5

This community represents a transition zone
between Pinus pumila thickets 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-
ciation 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-layer
coverage of 50%. The shrub layer (cover 30-
60%) is constituted by spruce and Betula er-
manii, with Thuja koraiensis common in the
lower layer. The alliance species, such 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 fischeri, 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 of the
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 fruticosa var.
mandshurica, and high constancy of Abies
nephrolepis differentiate this association, while
Picea jezoensis is not present.

Soil profiles:
Table 8.6, relevé 5

Ay 0-2 cm - undecomposed leaf litter,

A2-10 - crumbly, (sandy-) loamy, very
strongly rooted, airy, humic soil with angular
skeleton (10-20%),

A/C10 and deeper — transition to the
geological substrate.

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

Ay 0-1 cm - litter mixed with moss,

A1-10(12) - very humic, dark brown,
strongly rooted, crumbly, loamy, freshly moist
soil with twig fragments,

A/C10(12)-30 - brown crumbly soil,
lighter than the upper layer, humic, with mod-
erate rooting.

3.3.2 Broad-leaved ahd mixed forests

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

Rhododendro-Quercetalia mongolicae Kim J .-
W. 1992
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Figure 8.13. Soil profiles of Thujo koraiensis-Piceetum jezoensis (upper left) and Vaccinio-Quercetum mongolicae (others).
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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 (eastern Siberia).
These represent a natural connection between
subalpine coniferous forests to the north and
temperate broad-leaved forests to the south.
Typical features of these forests include higher
abundance of various fern 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 (all present also in our
relevés). The tree and shrub layers very often
contain trees of scree forests, such as various
Acer and Tilia species, Cornus controversa, and
Magnolia sieboldii. All these species differenti-
ate this vegetation from the alliance Lindero-
Quercion mongolicae, which comprises the as-
sociations occurring in the southern part of the
Korean Peninsula, mainly at lower altitudes.

Lychno-Quercetum mongolicae Kim J.-W.
1990 (Table 8.7, Fig. 8.14)
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 altitudes between 1050 and 1130 m.
Only one atypical relevé (Table 8.7, rel. 21)
was recorded, in the Sujang-san at lower alti-
tude.

Figure 8.14. Lychno-Quercetum mongolicae, Myohyang-
san (photo by I. 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 of this 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 relevés 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 crataegifolius and 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, relevé 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 relevés (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 of the
horizon. The A, layer is richest, with a higher
content of nitrates (Table 8.24). The whole pro-
file is characterized by a higher ratio of magne-
sium to calcium.
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Soil profiles:
Table 8.7, relevé 4

Ay 0-3 cm - undecomposed leaf litter,
A3-15 - dark brown, loamy, well rooted
soil, on debris substrate with big boulders.

Table 8.7, relevé 5

Ay 0-2 cm - undecomposed leaf litter,

A, 2-8 — very humic, dark brown, crum-
bly, loamy, moist soil with dense rooting,

B, 8-20 - sandy-loamy, lighter brown,
well rooted soil with admixture of small gravel,

B20-40 - loamy soil without gravel but oth-
erwise with similar properties to By

Table 8.7, relevé 6

Ao 0-2 cm - undecomposed leaf litter,

Ay 2-4 - brown, moist layer rich in humus,

A, 4-15 - light brown, loamy soil with
admixture of sand and gravel up to 5 cm in di-
ameter,

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

Vaccinio-Quercetum mongolicae 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 southern and
western 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 (Taeback Mts, Soback 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-leaved 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 acerifolia, Astilbe koreana,
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Figure 8.15. Vaccinio-Quercetum mongolicae, Myohyang-san (photo by J. 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 relevé shows an
affinity to the subassociation Vaccinio-
Quercetum mongolicae abietetosum holophyl-
lae. Other relevés (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
roseum, Hosta longipes, and Saussurea grandi-
flora are differential species of the subassocia-
tion. The last relevé also appears to have an
intermediate character, but we placed all 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, relevé 1

Agp 0-3(4) cm — undecomposed litter from
oak and rhododendron leaves,

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

B10-25 - clayey-loamy, freshly moist soil
with small gravel 0.5-5 c¢m in size (20%),
richly rooted, rusty brown, moderately crumbly.

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

Ag 0-3 cm - layer of undecomposed litter,

A, 3-7 -layer of decomposed litter of dark
brown colour, freshly moist with coarser skele-
ton,

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

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

Ay 0-2 cm - layer of undecomposed litter,

A, 2-6(8) - sandy-loamy humic soil,
crumbly, dark brown, freshly moist, strongly
penectrated by tiny roots,

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

A/C23-50 - weathered rock substrate
(granodiorite) with infiltration from the A/B
horizon of soil with the same properties but lit-
tle rooting.

Figure 8.16. Parthenocisso tricuspidati-Fraxinetum rhynchophyllae, Myohyang-san (photo by J. Kolbek).



290

Parthenocisso tricuspidati-Fraxinetum
rhynchophyllae ass. nova hoc loco (Table 8.9,
Fig. 8.16)

Nomenclatural type: Table 8.9, relevé 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 Parthenocissus tricuspidata.
Trees are also frequently decorated with lianas
of Actinidia arguta climbing through all verti-
cal layers 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 relevés (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-
fora 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, rel. 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, relevé 1

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

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

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

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

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

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

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

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

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

A/C 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, relevé 3

Ay 0-2 cm - undecomposed litter,

Ay 2-4 - humus layer of decomposed lit-
ter, freshly moist, with dense growths of fine
roots and with coarse skeleton (60%),

A/C4-45 - dark brown, loamy, crumbly,
freshly moist soil with coarse skeleton (70-
80%), very densely rooted.

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

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

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

A, 8-20 - clayey-loamy, slightly rooted,
moist, crumbly, brown soil with skeleton to 3
cm 1n size (20%),
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Figure 8.17. Soil profiles of Parthenocisso tricuspidati-Fraxinetum rinnchophyllae.

A/B20-40 - clayey-loamy, crumbly to
granular soil, more rooted than the upper layer,
moist, skeleton content up to 50%,

C, 40 cm and deeper — increasing content
and size of skeletal material.

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

Ay 0-3 cm — undecomposed leaves and
other litter,

A, 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 A, richly rooted,

C, 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 tricuspidati-Fraxinetum rhynchophyllae and Saso-Quercetum mongolicae
(lower right).

Fig. 8.17, lower left; Table 8.9, relevé 6 A/C 15-35 - brown, sandy-loamy, crumbly
soil with a high skeletal content (80%), only
slightly rooted, freshly moist, lying immedi-
ately on granite bedrock.

A 0-3 cm — moist undecomposed litter,

A3-15 - very strongly root-penetrated, dark
brown, very humic, crumbly, freshly moist soil,
sandy-loamy, Fig. 8.17, lower right; Table 8.9, relevé 7
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Aw 0-2 cm - quickly decomposing moist
leaf litter,

A2-8(10) — dark brown, very moist, crum-
bly, humus-rich soil with skeleton (20%),
loamy, richly rooted,

A/C 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 layers 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 J.-H. 1988), and the Festuco
ovinae-Pinetum densiflorae Song 1992, are
subordinate units of this alliance (Kim J.-U. &
Yim 1988).

Festuco ovinae-Pinetum densiflorae Song J.-
S. 1992 (Table 8.10, Fig. 8.19)

Syn.: Juniperus rigida-Pinus densiflora com-
munity p.p.

Figure 8.19. Festuco ovinae-Pinetum densiflorae, 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. et 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
250 m.

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 (1992b) and
Kim J.-W. et 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 relevés 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

Chapter 8

koreana, Iris vrossi; Lilium concolor var.
parthenenion, Rhaponticum uniflorum, Sophora
favescens, and Platycodon grandiflorus, occur
in our relevés only in this association. These
connect our relevés with phytocoenoses de-
scribed from South Korea. The structure and
main floristic elements in all 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
hoc loco

Nomenclatural type: identical with the nomen-

clatural type of the association name (see Song

1992b: Table 2, relevé 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. Festuco ovinae-Pinetum densiflorae
lilietosum parthenenioni subass. nova hoc
loco

Nomenclatural type: Table 8.10, relevé 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-

Jfolium.

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, relevé 4

Ay 0-2 cm - undecomposed leaf litter,
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A, 2-12 - dark brown, rich humus layer
with mull and concretions,

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

A/C 25 and deeper — debris mixed with soil.

Table 8.10, relevé 8

Ay 0-2 cm - undecomposed dry needles,

A, 2-5 - half-decomposed greyish black
humus,

A, 5-15 - loamy, moist brown soil,

A, 15-25 — sandy-loamy, brown, moist
soil,

AJC 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 of the order com-
prising communities with frequently occurring
Quercus, Rhododendron, Lespedeza, and name-
giving Benzoin obtusilobum (syn.: Lindera ob-
tusiloba). Other differential species, such as
Callicarpa dichotoma, Carpinus laxiflora, Rhus
Javanica, R. verniciflura and other taxa of these
genera, differentiate this alliance from the Pino-
Quercion.

Phytogeographically this alliance occupies
lower elevations (submontane belt) of South
Korea; in North Korea it is restricted to the
foothills of the Kumgang-san. Associations of
this alliance are more closely related to the
southern woodlands the subalhance Callicarpo-
Quercenion Kim J.-W. 1992. Coniferous trees
are absent, and dwarf bamboo (Sasamorpha
purpurascens 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. Each 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 typical 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-
flexus, Saussurea gracilis, Viola albida, V. ros-
sii and many others (Song ef al. 1999). On the
other hand, many species occurring frequently
in North Korean units, such 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 conditions in
the southern part of the peninsula are under
strong human impact (Kim J.-W. 1992).

Saso-Quercetum mongolicae 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, which reach their northern limit in
the Kumgang-san and of which only some re-
lated subunits occur 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-layer dominants but can be replaced by Q.
mongolica in more northern regions. Canopy
cover varies from 60 to 90%, and shrub-layer
cover can also be high, up to 75%. Acer pseu-
dosieboldianum, Benzoin obtusilobum, Styrax
obassia, Stephanandra incisa, and Callicarpa
dichotoma are the main shrub species. The
cover 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-Quercetum mongolicae, 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,
usually 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 J .-
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 himit. It can be divided into two
variants:

— var. fypicum var. nova represents forests
with several oaks in addition to dominant
Quercus serrata and Q. variabilis, also the
rare (). mc-cormickii. The dwarf bamboo

Sasamorpha purpurascens var. borealis
dominates the ground layer. These forests
are species-rich in all layers, and young
trees are common as shrubs and seedlings.
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 gravel and fine-
grained clay. The thick mull horizon is a
characteristic feature of the habitat. It is
moist due to persistent precipitation and
morning hazes.

var. potentillosum fragarioidis var. nova
represents a marginal type of this commu-
nity, transitional to the mixed oak forests.
Besides bamboo, Astilbe koreana and
Palura 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 associa-
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. All
parameters of the community show more
xeric character than var. fypicum. This
community is defined by the absence of
mosses, the sparse herb layer and occur-
rence of some taxa typical oak-hornbeam
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, relevé 1

Ay 0-3 cm — undecomposed leaf litter,

A3-9 — dark brown, loamy sandy, densely
rooted soil,

A/B 9-25 — light brown, sandy-loamy soil
with admixture of 3-5 cm gravel.

Table 8.11, relevé 3

A 0-1 cm — undecomposed leaf litter,

A1-25 - 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, relevé 20

Ag 0-3 cm — undecomposed leaf litter,

Ay 3-8 — humus-rich, very strongly rooted
soil without skeleton, dark brown, crumbly, airy
with many concretions,

A, 8-15 - dark brown, humic, crumbly,
strongly rooted soil, sandy-loamy, with many
concretions,

A/C 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.etal 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 local light 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
Jjuniperetosum 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 southern 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. fypicum 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 Rhamnus davurica.
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2. Artemisio-Quercetum mongolicae
deutzietosum prunifoliae subass. nova hoc
loco

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

tively and partly also geographically. It was

found only in the northern 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 southern 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-
rola japonica. Atractylodes ovata, Aster scaber,
Benzoin obtusilobum, and Lespedeza maxi-
mowiczii reach higher constancy. This subasso-
ciation prefers moist, rocky sites, similar to
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those of the Southern 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 soil layers.

Soil profiles:
Fig. 8.21, left; Table 8.12, relevé 22

Ay 0-2 cm — undecomposed litter without
skeletal material,

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

A7-32 - light brown, loamy-sandy, granular
soil, dry, with finer skeleton (50%), moderately
rooted,

Figure 8.21. Soil profiles of Artemisio-Quercetum mongolicae (left) and Syneilesio palmatae-Carpinetum laxiflorae (right).
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A/C 32-48 — soil of similar properties, in-
creasing coarser skeleton increasing downward,

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

Table 8.12, relevé 28

Ag 0-1 cm - undecomposed pine needles,

A1-15 - sandy, greyish brown, moderately
rooted soil with fine skeleton of up to 1 cm,

B15-30 ~ 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 laxiflorae
ass. nova hoc loco (Table 8.13)
Nomenclatural type: Table 8.13, relevé 3

This association comprises oak-hornbeam
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 all layers. Pinus densi-
flora occurs regularly at low abundance. Be-
sides Rhododendron schlippenbachii and R.
mucronulatum, the well-developed shrub layer
also includes species such as Viburnum
wrightii, Stephanandra incisa and Weigela flor-
ida. On 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 of the 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 relevés recorded in the Su-
jang-san cannot reflect the whole variability of
this unit. This association represents forest
vegetation transitional between the South Ko-
rean alliance Lindero-Quercion mongolicae and
northern types of deciduous oak forest. Saso-
Quercetum mongolicae quercetosum variabilis
(variant without Sasamorpha purpurascens var.
borealis) is the contact community. Song ef al.
(1995) described a related unit Lindero-
Quercetum mongolicae from Mt. Soback. 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, relevé 2

Agy 0-2 cm — undecomposed leaf litter,

A, 2-4 - thin layer of brown (sandy-)
loamy, crumbly, slightly humic eroding soil,

A/C 4-40 — rusty brown, loamy, crumbly,
moderately moist, richly rooted soil with coarse
skeletal material of 5-30 cm (50%).

Weigelo floridae-Fagarion schinifoliae all.
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, Weigela flor-
ida

This alliance includes shrub and other open
communities around deciduous broad-leaved
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-Ainetalia firmae Ohba et Su-
gawara 1979, from similar situations in Japan.

A formation of large shrubs but without a
true tree layer was analysed from the mountains
of Sujang-san. This edaphically conditioned
community occurs naturally on sites where 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 form 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-leaved forests.
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Lilio lancifolii-Rhododendretum
schlippenbachii ass. nova hoc loco (Table
8.14, Fig. 8.22)

Nomenclatural type: Table 8.14, relevé I,

This shrub community frequently occurs on
extremely steep northern slopes (30 to 48°).
Cover 1is 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, Sujang-san (photo by J. 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, relevé 1

Ao 0-3(4) cm — undecomposed leaf litter,

A3(4)-10 - very humic, brown, very
densely rooted, dry, crumbly, loamy-sandy soil,

A/C  10-20(50) ~- stony debris on slopes,
with big granodiorite blocks.

Indigofera 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 Indigofera 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),
describing 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 aiso from China and
easternmost 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 relevés 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 ol-
gensis in a tree layer and Rhododendron
aureum, Ledum palustre agg., and Dasiphora
Sfruticosa 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 (Sritek & Kolbek 1994).

b) mixed forests of coniferous and broad-leaved
trees in the central and southern 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-
gions.

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 steep 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. Historically 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 densiflora). 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.-Bl. 1939
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In the lowlands of North Korea, secondary
Pinus densiflora 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
relevés, 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 of the northern
Korean Peninsula is classified into the follow-
ing two main classes, with 16 associations and
other plant communities:

Abieti nephrolepidis-Piceetalia jezoensis Song 1992

Laricion olgensis all. nova

Rhododendro aurei-Laricetum olgensis Dostalek et al. 1988

salicetosum arcticae subass. nova
gentianetosum algidae subass. nova
typicum subass. nova

pyroletosum 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 all. 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 ovalae 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 prunifoliae subass. nova
styracetosum obassiae Kim J.-W. 1992
Syneilesio palmatae-Carpinetum laxiflorae ass. nova
Weigelo floridae-Fagarion schinifoliae all. nova
Lilio lancifolii-Rhododendretum schlippenbachii ass. nova
Indigofera kirilowii-Securinega suffruticosa community

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 value of this information rises in the con-
text of vegetation knowledge from the sur-
rounding countries. The data presented bring
evidence of the amazing richness 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 opportunity to preserve
this high species and community diversity. It
is an invitation to subsequent study.
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Relevé data (Table 8.1):
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rel.  altit.  exp. slope cover in % date location author
no. {(m) (°) E; E» E Eo
salicetosum 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 0 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 S0 25 70 50 07.10.86  Paektu-san J
6 1775 E 10 45 5 60 90 19.06.88  Packtu-san, zone C K
7 1775 E 5 35 5 60 95 19.06.88  Packtu-san, zone C K
8 1775 E 10 30 5 70 95 19.06.88 Packtu-san, zone C K
9 1775 E 5 45 5 70 95 19.06.88  Paektu-san, zone C K
gentianetosum algidae
10 1775 NE 10 50 8 75 90 19.06.88  Packtu-san, zone C K
i1 1745 NE 10 50 20 50 95 19.06.88 Packtu-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  Packtu-san, zone B K
14 1860 E 15 45 0 80 45 09.10.86 Paektu-san, 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  Packtu-san, zone B K
17 1800 NE 10 50 10 75 95 09.10.86  Paektu-san, zone B K
typicum
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  Packtu-san J
20 1830 NNE 15 20 5 80 50 07.10.86  Packtu-san J
21 1870 NNE 10 20 <5 80 80 15.06.88  Pacektu-san, zone B K
22 1870 NNE 5 40 10 70 80 15.06.88  Packtu-san, zone B K
23 1870 NNE 10 25 35 85 60 15.06.88  Paektu-san, zone B K
24 1870 NNE 5 50 10 70 70 15.06.88 Packtu-san, zone B K
25 1850 0 0 30 0 60 45 07.10.86  Paektu-san, under timberline  J
26 1850 0 0 10 0 80 40 07.10.86  Packtu-san, under timberline  J
27 1950 E 10 20 1 60 70 06.10.86  Packtu-san, zone A K
28 1900 SE S 35 5 70 60 07.10.86  Packtu-san, zone A K
29 1900 E <5 20 3 50 60 07.10.86  Paektu-san, zone A K
pyroletosum dahuricae
30 1900  SW 10 20 5 50 70 06.10.86  Packtu-san, under timberline  J
31 1900 E 10 15 5 S50 40 07.10.86  Paektu-san, under 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 S 25 25 55 30 20.06.88  Packtu-san, timberline K.S
35 1925 SE S 40 S 45 60 20.06.88  Packtu-san, timberline K.,S
36 1920 E 5 50 0 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 Packtu-san, zone A K
40 1925 SE 5 55 5 60 60 20.06.88  Packtu-san, timberline K.S
41 1920 E 5 60 0 50 80 21.06.88 Paektu-san, zone A K

Table 8.2. Goodyero repentis-Piceetum jezoensis.

Relevé number 111 .

12345678 < 501 - ct

Char. and dif. - Goodyero repentis-~Piceetum jezoensis

Eq

Goodyera repens (VP) ++++1++1 100 11+. 75 92

Lycopodium cryptomerianum (VP) ... +m 25 a+.. 50O 33

Dif. - subass. usneetosum longissimae

Es

Usnea tongissima Ach. 11111111 100 0 67

o

Ulsnea longlssima Ach. 1+111+11 100 0 67

|

Fotentilla coreana 3ojék +1..+1+r 75 R A} 54

Saussurea alp ++.++.++ 75 0 50

~ola

Gentlana jame

LS P 63
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Table 8.2. Continued.

Relevé number 111

12345678 ¢ 9012 «c¢ ct
Eo
Thuidium philibertii +.+.+.++ 63 0 42
Drepanocladus uncinatus +.+.+.++ 63 0 42
Cladonia maxima ++.+...+ 50 0 33
Peltigera lepidota .+.+.1.. 38 0 25
Dif. - subass. listeretosum nipponicae
Ey
Listera nipponica .o, 0 1111 100 33
Calypso bulbosa (VP) ..., 0 1+++ 100 33
Pseudostellaria heterophylla (Lo) —  ........ 0 1+++ 100 33
Clematis ochotensis (AP) ..., 0 +++1 100 33
Orthilia secunda (VP) ..., 0 111. 75 25
Ligularia fischeri (AP) ..o, 0 ++1. 75 25
Laricion olgensis (Lo), Abieti nephrolepidis-Piceetalia jezoensis (AP)
Es
Picea jezoensis 44344434 100 3334 100 100
Abies nephrolepis aaaallal 100 3aaa 100 100
Larix olgensis 111111.1 88 1+1. 75 83
Picea koralensis 11+1.... 50 6] 33
E:
Picea jezoensis 3333333a 100 3aaa 100 100
Abies nephrolepis aaa3laa3 100 taaa 100 100
Picea korailensis ++la.... 50 0 33
Larix olgensis ++....r. 38 .. 0 25
Lonicera edulis Ll 0 .r+. 50 17
E1
Picea jezoensis mall+ll+ 100 111+ 1060 100
Abies nephrolepis 1l1la++1+ 100 1111 100 100
Viola sachalinensis 11+++++. 88 1+11 100 92
Clintonia udensis +H++++1. @9 11++ 100 92
Kibes horridum R P T 1 +.1. 50 2
Picea koraiensis tt++.... 0 50 0 33
Carex peliktusani oo a8 . 0 25
Ledum palustre var. maximum Nakal ..., 8] Lt 0 17
Larix olgensis L., 0 .r. 25 g
Vaccinio-Piceetea (VP)
By
Linnaea borealis 33bbalaa 100 aaaa 100 100
Lycopodium complanatum 11+1++1+ 100 alll 100 100
Vaccinium vitis-idaea 11+++1+. 88 +++1 100 92
Phyllodoce coerulea ++a+311+ 100 .taa 75 92
Pyrola incarnata ++++++++ 100 +.r. 50 83
Juniperus sibirica mall+l+. 88 +11. 75 g
Majanthemum dilatatum +++....+ 50 +.11 75 58
Lycopodium clavatum var. nipponicum Nakai ...l1...1 25 1..m 50 33
Vaccinium uliginosum ..., l Lte. 25 2
Others
Ey
Solidagc japonica 111+++41+ 100G +11m 100 100
Calamagrostis langsdorfii 11+4+.+41. 75 +all 100 B3
Festuca ovina ..+ B3 L.t 50 58
Prunella vulgaris ++.+.... 38 .+, 25 33
Geranium eriostemon oo, 25 .. 0 17
Aquilegia japonica ..., 0 .r+ 50 17
Eo )
Ptilium crista-castrensis 334a3334 100 5434 100 100
Pleurozium schreberi 4433344a 100 a3a 75 2
Dicranum polysetum 1.13alla 88 1. 25 67
Hylocomium splendens .l.oa.b.. 38 0 25
Cetraria laevigata Rass. ..l 38 0 25
Cladonia gracilis R 27 0 17
Cladonia rangilferina subsp. grises Lt 25 0 17
Cladonia pseudosvansil St ) 8] 17
Cladonia rfurcata St 25 0 17
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In one relevé only:

Ey: Allium thunbergii v (11), Petasites saxatilis + (3), Pteridophyta indet. + (12), Ribes komarovii + (4),
Rosa davurica + (6), Senecio sp. r (11), Viola albida + (11),

Ey: Cladonia rangiformis 1 (1), Peltigera aphthosa 1 (8), Sphagnum girgensohnii + (11).

Relevé data (Table 8.2):

rel  altit.  exp. slope cover in % date location author
no. (m) (°) Es E; E E

usneetosum longissimae

1 1710 E 8 70 45 35 95 08.10.86 Paektu-san, zone D K
2 1770 E S 70 45 35 90 08.10.86 Packtu-san, zone D J
3 1700 NE 15 75 60 25 95 08.10.86 Packtu-san, zone D K
4 1770 E 5 75 60 25 95 08.10.86 Packiu-san, zone D J
5 1700 E 5 75 55 20 95 08.10.86 Paektu-san, zone D K
6 1630 E 5 60 60 30 95 08.10.86 Paektu-san, zone D J
7 1720 NE 7 70 60 15 95 08.10.86 Paektu-san, zone D K
8 1700 E 10 75 50 10 95 08.10.86 Paektu-san, zone D K
listeretosum nipponicae

9 1715 E 13 90 30 25 95 22.06.88 Packtu-san, zone D K
10 1715 E 15 75 35 35 95 22.06.88 Packtu-san, zone D K
11 1715 E 15 70 20 S50 95 22.06.88 Packtu-san, zone D K
12 1715 NE 15 80 30 50 95 22.06.88 Paektu-san, zone D K

Table 8.3. Carici peiktusani-Abietetum nephrolepidis.

Relevé number 11111 1111
12345678 ¢ 901234 ¢ 5678 ¢ ct

Char. and dif. - Carici peiktusani-Abietetum nephrolepidis

Ez
Prunus padus (d) ++lallaa 100 1...1+ 50 .... 0 61
Ey
Carex nanella +.alll+l .88 +11mll 100 +... 25 78
Carex peiktusani (Lo) ..aal++. 63 1l1l+la. 83 .ma. 50 67
Cerastium frucatum ..1+111+ 75 11+++. 83 . ... 0 61
Sangulsorba tenuifolia ..+11141 75 1+.... 33 .... 0 44
Frunus padus Lot L. 25 ++..+. 50 ... 0 28
Dif. - subass. iridetosum dichotomae
E.
Betula platyphylla (AP) 1++1111. 88 ...... o ... 0 39
Dasiphora fruticosa ..+.11+. 50 ...... o ... 0 22
251
Juniperus sibirica (VP) aa.la++1 88 ...... 0 ... 0 39
Iris dichotoma (Lo) +.+11+++ 88 ...... (O 0 39
Pseudostellaria

heterophylla (Lo) c.+11411 75 4. ... 17 ... 0 39
Betula platyphylla (AFP) ... 4+ 38 4L 17 . 0 zz
Trollius ledebourii ...1.1+. 38 ..., (S 0 17
Dasiphora fruticosa — ...... ++ 25 ..., O . 0 11
Dif. - subass. phegopteridetosum polypodioidis
Es
Sorbus amurensis (AP) L ....... 0 1+..1+ 67 .... 0o z2
Bz
Sorbus amurensis (AP) R A 13 +11+++ 100 .... 0 39
Ribes komarovii —  ....... O +1.++. 67 .... 0 22
Acer tegmentosum ..., 0O +..+++ 67 .... 0 22
£,
Phegopteris polypodioides ce.to... 13 ataaa. 83 .... 0 33
Oxalis acetosella (VP)  ........ O +1.4+41 83 ...+ 25 33
Pseudostellaria sylvatica — ........ 0 +1+++. 83 .... 0 28
Sorbus amurensis (AP) ..., O +.++.+ 67 .... 0 2z
Lonicera chrysantha ..., 0O 1..4+. 50 .... 0 17
Ribes latifolium ... ... O ++..4. 50 .... 0 17
Ribes komarovii L., O +..+.. 33 .... 011
Dif. - subass. lycopodietosum complanati
E,
Lycopodium complanatum (VF) IT+o..400 38 oL, O +++. 75 33
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Table 8.3. Continued.

Relevé number 11111 1111
12345678 ¢ 901234 ¢ 5678 ¢ ct
Ribes horridum (Lo)  ........ 0 ..., 0 .11. 50 11
Laricion olgensis (Lo), Abieti nephrolepidis-Piceetalia jezoensis (AP)
Es
Larix olgensis 33443333 100 43333a 100 aaal 100 100
Abies nephrolepis alalaal+ 100 133333 100 4444 100 100
Betula platyphylla ...1l.al. 38 ...... 0O 11.. 50 28
Picea koraiensis ....l.aa 38 4.+ 33 ..., 0 28
Picea jezoensis ...... 1 13 +11.4. 67 .... 0 28
Prunus padus ..., 0o ..., + 17 ... 0 6
B
Lonicera edulis llalal+a 100 31+++1 100 .+.. 25 83
Picea jezoensis .. + 38 1la+i+ 100 .... 0 50
Larix olgensis laat+aa+. 88 ...... SR 0 39
Abies nephrolepis 3a...... 25 ..., 0 aaaa 100 33
Picea koralensis ..+1.al+ 63 ...... 0 0 28
Malus baccata Lu1o01.0 250 L. + 17 o 17
Sorbus sambucifolia [ 13 a+.... 33 0 17
Spiraea ulmifolia P 13 .+r... 33 0 17
Rhododendron aureum ..., 1.+ 25 ...... o ... o 11
Rhododendron parvifolium P D o ... 0] 6
Clematis ochotensis —  .(...... + 13 L. o ... 0 6
Acer barbinerve (RdA)  ........ o ... + 17 ... 0 &)
Physocarpus amurensis ..., [N + 17 ... 0 <]
Ep
Lonicera edulis alaaa3aa 100 al++++ 100 .++1 75 94
Ablies nephrolepis +1+11+++ 100 ++1l.r+ 83 +1++ 100 94
Ledum palustre
var. maximum Nakai 3a3aalaa 100 a+.... 33 +.+4a 75 72
Clintonia udensis ++++1+1. 88  +++1+1 100 .. .. 8] 2
Clematis ochotensis LLoF+H1L+1I1 750 4141+ 83 L.+ 25 67
Picea jezoensis ... ... 0  +41+4+++ 100 +... 25 39
Ligularia fischeri ...t lat+y 63 1..... 17 O 33
Bupleurum longeradiatum R - 1S N G 1 I 0 33
Viola sachalinensis LLtlttl. 380 L. + 17 ..., 0 2z
Sorbus sambucifolia T 13 1...r. 33 .... 0 17
Thalictrum contortum P s oL, 17 ... o 17
Pyrola dahurica O T =0 S R G 11
Larix olgensis ..., I+, 2% ...... 0 ... 011
Picea koraiensis R N -2 T o ... 0 11
Malus baccata ... r.. 13 Lo, { 8] o
Spiraea ulmifolia Lol L T T R A 0 [
Listera nipponica — i..i.... [ + 17 0 IS
Vaccinio-Piceetea (VP)
Ez
Lonicera chrysantha R N 13 I++... 5o oL o oo
Vaccinium uliginosum Lotlaso. 380 Lol [ o 17
By
Vaccinium vitis-idaea aallllaa 100 +a++la 100 1lala 100 100
Linnaea borealis maaaaa3a 100 aaal3aa 100 .mam 75 94
Pyrola Incarnata ++++al.. 75 +11A++ 100 all+ 100 89
fajanthemum dilatatum ..lallrl 75 a3aa3a 100 .+++ 75 83
Lycopodium clavatum
var. nipponicum MNakail l+laa.al @8 1..... 17 1+4++ 100 67
orthilia secunda L.l 14. 500 ++alt. B3 L., 0 50
Vaccinium uliginosum 11....1A 50 ..., (DR 6oz
Lycopodium obscurum e v O ... 0o 11
Ligularia jamesii ..., +1025 ..., [ o111
Goodyera repens ool [ L7 8] a
Chimaphila japonica L., O ... 1 0 6
Lycopodium cryptomerianum ... ... (S S R 0 o
Calypso bulbosa ..., 0O oo, 17 oL 0 6
Others
B

Rosa davurica 1lal.l++ 88 aalaal 100 .1.+ 50 83
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Table 8.3. Continued.

Relevé number 11111 1111
12345678 ¢ 901234 ¢ 5678 ¢ ct

E,

Solidago japonica 1+11111+ 100 111111 100 .+++ 75 94
Rosa davurica +1.11+1+ 88 11l++1r 100 .... 0 72
Calamagrostis langsdorfii aalaaa+l 100 .+++.. 50 ..+. 25 67
Ostericum maximowiczii ..1laa++ 75 1r...+ 50 .... 0 50
Pteridium aguilinum oo 13 1..... 17 .al. 50 2z
Hypericum ascyron R R SC 1- N S 17 ... 0 22
Salix sp. 11..... + 38 ..., o ..., o 17
Saussurea alpicola ++...t00 380 oL 0 ... o 17
Clematis nobilis R T IPEN 25 ..., m 17 0o 17
Milium effusum cotoatl. 250 1., 17 o 17
Cacalia hastata R 4T SN 17 0 17
Sanguisorba parviflora L SN 25 ... 0 o 11
Salix arctica Pall. R ST 25 ... 0 o 11
Angelica dahurica cotatlL 250 L. 0 0 11
Pedicularis resupinata ceeLktls 250 Lo 0 0 11
Geranium eriostemon celaHtls 250 Lol 0 0 11
Aquilegia japonica ..., 1 13 +..... 17 0 11
Eo

Ptilium crista-castrensis .4343a33 88 445553 100 BHlaa 100 94
Pleurozium schreberil 41....33 50 aaaaal3 100 laal3 100 7¢&
Rhytidium rugosum 1+..aa.. 50 ..... a 17 ... 0 28

In one relevé only:

E: degopodium podagraria + (6), Carex rupestris 1 (14), Convallaria keiskei + (3), Dryopteris sp. + (3),
Equisetum hiemale + (1), Festuca ovina + (5), Gymnocarpium sp. 1 (9), Hemerocallis sp. 1 (5), Iris setosa
+(5), Lilium distichum r (14), Polygonatum sp. + (6), Potentilla cryptotaenia + (6), Synurus excelsus + (7),
Valeriana coreana + (6),

Eo: Hylocomium splendens 4 (9), Peltigera sp. 1 (9).

Relevé data (Table 8.3):

rel altt.  exp. slope cover in % date location author

no. (m) (°) E; E» E; Eg

iridetosum dichotomae
1 1420 0O 0 60 45 70 85 11.10.86 Packtu-san, near Samji Lake K
2 1420 O 0 50 30 80 95 11.10.86 Packtu-san, near Samji Lake K
3 1360 0 0 70 30 80 50 17.06.88 Packtu-san, zone E K
4 1360 0 0 70 25 90 60 17.06.88  Packtu-san, zone E K
5 1360 O 0 70 30 80 40 17.06.88 Packtu-san, zone E K
6 1360 0O 0 75 20 85 50 17.06.88 Paektu-san, zone E K
7 1450 SW S 60 30 85 80 23.06.88 Packtu-san. zone E K
8 1450 SW S 60 20 80 80 23.06.88 Packtu-san, zonc E K

phegopteridetosum polypodioidis
9 1380 O 0 75 40 80 80 17.06.88 Paektu-san, zone E K
10 1380 O 0 90 15 60 80 17.06.88 Packtu-san, zone E K
It 1380 0 0 90 10 45 90 17.06.88 Packtu-san, zone E K
12 1380 0 0 80 5 70 90 17.06.88 Packtu-san, zone E K
13 1380 0 0 85 10 70 90 17.06.88 Paektu-san, zone E K
14 1420 0 0 70 25 40 90 06.06.84 Packtu-san, below Samji Lake D

lycopodietosum complanati
15 1420 0 0 85 20 20 95 11.10.86 Packtu-san, below Samji Lake K
16 1400 0 0 80 10 35 95 12.10.86 Packtu-san, below Samji Lake J
17 1410 0 0 80 10 30 95 12.10.86 Packtu-san, below Samji Lake J
18 1400 0 0 80 20 40 95 12.10.86  Packtu-san, below Samji Lake J
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Table 8.4. Ledo decumbentis-Laricetum olgensis.
Relevé number 111111 11112 2222222
12345 ¢ 6789012345 ¢ 67890 ¢ 1234567 ¢ ct

Char. and dif. - Ledo decumbentis-Laricetum olgensis
Es
Betula platyphylla (AP) ...1. 20 alallli.... 60 ml..1 60 lalaa3l 100 63
Ey

edum decumbens 11433 100 +.+++14341 90 ++.+. 60 +1+++.+ 86 85
Artemisia stolonifera — ..... 0 +1+++11+++ 100 .laa+ 80 ++++11+ 100 78
Fragaria orientalis — ..... 0 AR 2 40 .1+.. 40 1++.... 43 33
Eo

Cladonia ternuiformis — ..... o ... ++++ 40  ..... 0 +++.... 43 26
Dif. - subass. linnaeetosum borealis

E;

Linnaea borealis (VP) mmmml 100  .......... 0 . m 20 ..., 0 22
Allium thunbergii ++..1 60  .......... o ..., 0 St 14 15
Dif. - subass. potentilletosum cryptotaeniae
E,

Potentilla cryptotasnia  ..... O 1+1++1++++ 100 + 20 oL 0 41
Valeriana fauriei ..., 0 +++ . ++++++ 90 L. o ... o] 33
Bupleurum longeradiatum (Lo) ..... 0 1++1++++.. 80  ..... L 0 30
Gymnadenia conopsea ... 0 1++. .. +++. 60  ..... 0 .. 14 26
Dianthus superbus ..., o ++++.+. .4+ 70 ... [ 0 26
Gentiana scabra ... & +++..+..+r 60 B P 9] 26
Salix arctica Pall. ..., 0 +1l++4++.... 60 . .... N 0 22
Hypericum ascyron ..., 0 ++.+....++ 50 ..... [ ¢} 19
Eg

Polytrichum juniperinum ..., o 11la+..... 50 ..... [ o] 19
Dif. - subass. brometosum jezoensis
E;
Rhododendron dahuricum (RdA) ..... O L. 0 44... 40 ....... 0 7
E;

Bromus jezoensis P L o] ..111 60  ....... 8] 11
Rhododendron dahuricum (RAR}) ..... O e 0 at+... 40 ....... 0] 7
Eg

Cladonia stellaris ..., L ol .11+ 60 ... ... o] 11
Dif. - subass. betuletosum paishanensis

E:

Betula paishansnsis ..., O o, [ 0 33333aa 100 26
Rhododendron parvifolium (Lo)..... [ [ i} 3a3.+b. 71 19
Ey

Fotentilla coreana Sojak  ..... L o +1. 40 +++++.+ 86 30
Majanthemum dilatatum —  ..... LN o ... o] +.++++m 86 22
Rhododendron parvifolium (Lo)..... O oL o ... §] lmi+... 57 15
Iris dichotoma (Lo} ..., O Loaaaaa 0O ... G ++..+1. 57 15
Thalictrum contortum (AP}  ..... O e [ O  ...++1+ 57 15
Laricion olgensis (Lo), Abieti nephrolepidis-Piceetalia jezoensis (AP)

E;
Larix olgensis 34434 100 33a3ala33a 100 33444 100 334a3a4 100 100
Usnea longissima Ach. ..., L G 1.1 400 Lol 0 7
FPopulus davidiana ..., 0 JR 10 ..., 0O L. 0 4
FPicea koraiensis ..., L 0 + 2O Lo 8] 4
Eg
Larix J=nsis 3ablba 100 aaiaa.33al 9o Yaak 806 ITlmall+ 100 93
Betula platyphylla +++11 100 113ma++. 70 + 20 RIS 4 51
Lornicera =dulis oLl O e i t .. 20 1l+aal+ 100 30
Picea koraiensis P R ) Lo N t.. 30 1++ 60 ... 8] 26
Picea jezoensis 1.o... [ S 1 A 30 P S €] 19
Malus baccata ..., L S 30 T Q 15
Ables nephrolepis S A O 0 L1200 Lol 0 11
Populus davidiana ..., 0 FR A SN 30 ..., O oo, 0 11
Sorbus sambucifolia Fo... 20 oo, O N 0O L. 0 4
Sorbus amurensis ... L 0 + 200 ..., 0 4
Clematis ochotensis ..., 0O Lol 0 ... [ + 14 4
E,
Lonicera edulis 1+11+ 100 ottt 90 1111+ 100 +111la+ 100 96
Larix olgensis t++.+ 80 +41++1111m 100 ..., 0] t+lo+. 71 70
Picea jezoensis too.. 20 Lortr+..r. 50 t++ 60 .r... 14 37
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Table 8.4. Continued.

Relevé number 111111 11112 2222222
12345 ¢ 6789012345 ¢ 67890 ¢ 1234567 ¢ ct

Ledum palustre

var. maximum Nakal 44+13 100 +.+++.++a. 70 oo 200 Lo o] 48
Betula platyphylla oo 20 R R € 0O L., 6] 26
Carex pelktusani ..., O i o} 1 20 +1im+... 57 19
Ribes horridum R R O 0 20 .+1l. 29 19
Carex nanella ..., 0 1.1++. ..., 40 ... 0O aLaa.. 0 15
Sanguisorba tenuifolia —  ..... 0O il 0 ... 0 Lttt 43 11
Viola sachalinensis  ..... O el o] ++ 40 L., 0 7
Abies nephrolepis ... 200 Lo o ..., 0O oL 0 4
Picea koraiensis ..., 0 R 10 L. L 0 4
Vaccinio-Piceetea (VP)
E;
Vaccinium vitis-idaea 34334 100 abbll+aabb 100 amabm 100 aalalal 100 100
Vaccinium uliginosum .laaa 80 a31laa+3333 100 .+11+ 80 ...4la+ 57 81
Juniperus sibirica babaa 100 R 20 R I T Y € 0 37
Pyrola incarnata ... 40 Lo 0 .. 20 +1l..... 29 19
Lycopodium clavatum

var. nipponicum Nakai +.1.+ 60 + oo z0 L. O L. 0 19
Lycopodium complanatum Lt 200 oo [ [ 6] 4
Others
B2
Salix sp. L. 0 1++.+1 50 .00 400 L. 6] 26
Dasiphora fruticosa — ..... 0 l4m.1..... 40 ... 20 + 14 22
Rosa davurica ..., 0 e, 0 ... 400 oL 7
E;
Calamagrostis langsdorfili ++1la 100 alam4+alal 100 aaaal3 100 alaaabb 100 100
Dasiphora fruticosa ..., 0 3434a41+11 100 .a443 80 +1+.a3a 86 74
Rosa davurica . ..., o] ++++++++++ 100 1++++ 100 l+++r.. 71 74
Festuca ovina ..., 0 baa3a3mllb 100 111lb+ 100 comlt. 43 &7
Sanguisorba parviflora — ..... 0 +++++1++r+ 100 Lott. 40 +H++... 57 59
Solidago japonica — ..... 0 1+++++++1+ 100 1 20 ...+ 43 52
Hieracium umbellatum — ..... 0 ottt L+ 70 + 20 Ca 43 41
Ostericum maximowiczil ..., 0 R R 18] + 20 4.+ 43 37
Gentiana jamesii R S N6 F e 10 +.+ 40 oL, o 19
Achillea ptarmica ..., 0 R S 14] + 200 Lo, ] 15
Sedum verticullatum ..., 8] LR S 30 ..., L 0 11
Scorzonera albicaulis ..., o] 2R 2 S 306 L. L 0 11
Parnassia palustris — ..... o] R D 300 ..., O Lo 0 11
Bupleurum euphorbiolides —  ..... L 8] ++ 40 L. + 14 11
Adencphora tetraphylla ..., O oo [ N 0 1++ 43 11
Pedicularis resupinata  ..... 0O . o ... 0 +++ 43 11
Pteridium aguilinum ..... 6] 1o 0O Lol LN 0 7
Poa nemoralis ... (6 1+. 20 ..., O .. 6] 7
Eo
Pleurozium schreberi 434a3 100 44333a4554 100 4a443 100 .a3.... 2 g1
Ptilium crista-castrensis baad3 100  ...... ... 0 a3b.4 80 443a... 57 48
Cladonia furcata ..., 0 111+.aal++ 90 ..., 0 alla... 57 48
Cladonia ranglferina 11... 40 ... ... O Lloa. 40 .14 19
Cetraria laevigata Rass. A.... 20 Lo 0 3 Z0 +aa 43 19
Peltigera sp. O N = 10 L N 8] 200 oo 0 15
Cladonia sp. oo O L.l A+ 400 oL [ O 15
Rhytidium rugosum ... O e L8 0 ala.... 43 11
Aulacomnium palustre boooo 2000 Lo, a 10 ... [ 0 7

In one relevé only:

E,: Crataegus sp. + (8). Prunus padus + (16); Salix sp. (no. 2) + (2),

Ey: Adenophora gmelini + (24), A. polyantha + (24), Agropyron amurense + (19), Equisetum hiemale 1 (10), Galium verum var.
asiaticum Nakai + (24), Thalictrum spirostigmum + (25),
Fo: Ceratodon purpureus + (15), Cladonia gracilis + (25). C. maxima + (5), Sphagnum girgensohnii a (1),

incrustatum + (19).

Stereocaulon
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Relevé data (Table 8.4):
rel altit.  exp. slope cover in % date location author
no. (m) (°) Eis E; E; Eg
linnaeetosum borealis
1 1190 0 0 40 75 40 90 09.10.86 Paektu-san, Tachongdong, zone E K
2 1190 0 0 60 75 30 20 09.10.86 Packtu-san, Tachongdong, zone E K
3 1190 0 0 70 70 35 90 09.10.86 Pacektu-san, Tachongdong, zone E K
4 1190 0 0 30 45 85 20 09.10.86 Paektu-san, Tachongdong, zone E K
5 1190 0 0 40 50 40 60 09.10.86 Packtu-san, Pektu Plateau J
potentilletosum cryptotaeniane
6 1190 0 0 60 35 60 60 09.10.86 Paektu-san, Pektu Plateau J
7 1190 0 0 60 30 30 80 09.10.86 Packtu-san, Pektu Plateau J
8 1290 0 0 50 75 60 80 09.10.86 Paektu-san, Tachongdong, zone E K
9 1190 SE 5 40 75 40 70 09.10.86 Paektu-san, Pektu Plateau J
10 1450 0 0 60 20 85 75 12.10.86 Paektu-san, over Samji Lake J
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 J
13 1400 O 0 50 40 80 70 11.10.86 Packtu-san, near Samji Lake K
14 1400 0 0 30 20 8 75 11.10.86 Paektu-san, near Samji Lake K
15 1400 0 0 40 60 85 SO 11.10.86 Paektu-san, near Samji Lake K
brometosum jezoensis
16 1400 0 0 35 20 85 60 11.10.86 Paektu-san, over Samji Lake K
17 1400 0 0 70 40 90 40 11.10.86 Paektu-san, near Samji Lake K
18 1400 0 0 5 5 90 40 11.10.86 Packtu-san, clearing over Samji Lake K
19 1400 0 0 20 40 75 80 11.10.86 Paektu-san, near Samji Lake K
20 1400 © 0 35 40 65 90 11.10.86 Paektu-san, near Samji Lake K
betuletosum paishanensis
21 1400 0 0 30 20 70 85 11.10.86 Paektu-san, near Samyji Lake K
22 1400 0 0 20 45 80 60 11.10.86 Packtu-san, near Samji Lake K
23 1600 N 15 45 40 85 90 12.10.86 Packtu-san, over Samji Lake J
24 1500 O 0 65 200 80 95 12.10.86  Paektu-san, over Samji Lake J
25 1500 N 5 60 30 80 95 12.10.86 Packtu-san, over Samji Lake J
26 1500 NE 25 S5 30 40 95 12.10.86  Paektu-san, over Samji Lake J
27 1500 0 0 60 40 75 90  12.10.86  Packtu-san, over Samji Lake J
Table 8.5. Polysticho retroso-paleacei-Rhododendretum dahurici.
Relevé number 111111111
1234567 ¢ 89012345678 ¢ ct

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

Ez

Rhododendron dahuricum a3l+a3a 100 1a334445344 100 100
Acer barbinerve 4., 1+ 43 .. .+.all+1l1 64 56
By

Polystichum retroso-paleaceum .+r..1. 43 ++l1l+aaa.aal 91 72
Rhododendron dahuricum el 0 +mmmmallal+ 100 61
Sedum middendorffianum +1..1. 43 1..+..1.+411 55 50
Polypodium virginianum L. ..., +. 14 ++.++1.+4+.. 64 44
Eo

Sphagnum girgensohnii 54444a5 100 b3laal++1++ 100 100
Cladonia amaurocraea ++ala++ 100 1....+++.++ 55 72
Oncophorus wahlenbergil ++...++ 57 .+...+++.++ 55 56
Abietinella abietina ..., +. 14 ..... +1+.1+ 45 33
Dif. - subass. ledetosum maximi

Eo

Dicranum polysetum ++aaa++ 100 .+..... a... 18 50
Rhytidium rugosum la.1laa 86 .+..+...... 18 44
Feltigera scabrosa ++++.++ 86 ........... 0 33
Entodon compressus ++...4+ 57 ... 0 s
Cladonia arbuscula ..ala.+ 57 ........... 8] 22
Cladonia maxima ..ata.+ 57 ..., 8] -

Dif. - subass. sorbetosum amurensis

Es

Sorbus amurensis (AP) LAl .. s 1..11 27 e
E:?

Sorbus amurensis (APY ..., 0 .+alaaa.lla 82 50
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Table 8.5. Continued.

Relevé number 111111111
1234567 ¢ 89012345678 ¢ ct

Ey
Daphne kamtschatica ..., 0O ..+..+.++.. 36 22
Eo
Anastrophyllum minutum  _L...... 0 .+...++++++ 64 39
Cladonia stellaris ..., 0 ...b.+++.++ 55 33
Polytrichum commune ... 0 +alil+...1.. 55 33
Cladonia pyxidata ..., 0 14++a...... 45 28
Peltigera leucophlebia _...... o ..... +++.++ 45 28
Lophozia excisa L., o ..... +++.++ 45 28
Peltigera aphthosa ..., 0 1.++ a 36 22
Abieti nephrolepidis-Piceetalia jezoensis (AP)
Es
Larix olgensis (Lo) 3+1laa3 100 al.a.a.aa 55 72
Betula platyphylla +t+...a. 43 l1..al..11 45 44
Betula ermanii - 4 ... 1..+ 18 17
Abies nephrolepis ..., 0 P R 18 11
E;
Betula platyphylla 11..11 57 +111+lalaal 100 83
Abies nephrolepis 11.+r 57 ++.+1r.111+ 82 72
Larix olgensis (Lo) +.+11+41 86 ++1+...+.+. 55 67
Betula ermanii o, 14 ..., l..al 27 22
Lonicera edulis ..., 0 ... +. 9 6
Ey
Ledum palustre var. maxiImum Nakai 5555533 100 443bl+++... 73 83
Larix olgensis (Lo) ...+l 43 L. r.ot..+ 27 33
Abies nephrolepis ... 0 +. 4+ +++ 55 33
Vaccinio-Piceetea (VP)
E;
Vaccinium vitis-idaea 1..++ 43 L 18 28
Lycopodium clavatum

var. nipponicum Nakai oo 14 +++1.. 36 28
Lycopodium chinensis ..., 0 +...1. 18 11
Others
E;
Rosa davurica +++..1+ 71 L .11+++1la+ 82 78
Euonymus alata ... 0 R +. 18 11
Ey
Rosa davurica 1+...a+ 57 +all+ 11 64 61
Camptosorus sibiricus  L..... 0 +.1..... + 27 17
Lepisorus ussuriensis ..., 0 +.1..+ 217 17
Carex sp. L. 0o ... ++. 18 11
Eo
Cladonia rangiferina subsp. grisea laalaaa 100 aa+a+.1l++1. 82 89
Hylocomium splendens +aaaa3+ 100 .+.+.43..31 55 72
Ptilium crista-castrensis .a...3. 29 aa.aaaa3a3b 91 67
Pleurozium schreberi a...3. 29 a3333.aa3.a 82 61
Drepanocladus uncinatus oo+ 57 L+l L+ 4+ 55 56
Thuidium philibertii oo+t BT L. 27 39
Dicranum fragilifolium +..11 43 ..., 9 22
Aulacomnium palustre St + 29 4Ll 18 22
Cladonia pleurota ..., 0O 1+.+....... 27 17
Peltigera cf. elisabethae 1.1 29 L., 0 11
Cladonia gracilis subsp. turbinata — ....... 0 l..a....... 18 11
Pohlia nutans ... 0 R N 18 11
Pohlia longicollis ..., 0 R 18 11
Dicranum fuscescens ... 0] B 18 11
Bartramia pomiformis ... 0 +....a 18 11
Hedwigia ciliata ... 0 R R 18 11
Physematium manchuriense 0 + Lt 1€ 11

In one relevé only:

E,: Evonymus alata + (15), Microlepia pilosella + (3),

Eo: Brachythecium buchananii + (9), B. salebrosum + (9), Campylium chrysophyllum + (9), Cladonia cornuta 1 (8),
C. rangiferina a (8), C. squamosissima (Mull. Arg.) Ahti + (7), Climacium japonicum + (9), Dicranum scoparium +
(7). Eurhynchium eustegium + (9), Fissidens cristatus + (9), Lophocolea itoana +(9), Plagiomnium acutum + (9),

Plagiothecium piliferum + (9), Polytrichum juniperinum + (2), Ramalina sp. + (10), Sphagnum nemoreum + ).
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Relevé data (Table 8.5):

rel.  altit. exp. slope cover in % date location author
no. (m) (°) Es E, E E

ledetosum maximi

1 950 N 30 40 25 80 95 12.10.86 Paektu-san, Naegok K
2 950 NNE 35 20 50 80 95 10.10.86 Packtu-san, Naegok K
3 950 N 30 5 10 85 95 12.10.86 Paektu-san, Naegok K
4 950 N 30 5 S 90 95 12.10.86 Paektu-san, Naegok K
S 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 0 10 70 95 11.10.86 Paektu-san, Naegok J
9 1000 NE 30 0 20 80 95 11.10.86 Packtu-san, Naegok J
10 1000 NE 40 20 70 50 95 11.10.86 Paektu-san, Naegok J
11 1000 NE 30 10 75 30 95 11.10.86 Paektu-san, Naegok J
12 1000 NE 40 0 8 35 90 11.10.86 Paektu-san, Naegok J
13 1000 NE 40 25 8 10 95 12.10.86 Paektu-san, Naegok K
14 1000 NNE 40 20 80 15 90 12.10.86 Packtu-san, Naegok K
15 1000 N 33 20 90 10 95 12.10.86 Packtu-san, Naegok K
16 1000 NE 50 0 60 305 95 11.10.86 Paektu-san, Naegok J
17 1000 NE 35 35 80 10 95 12.10.86 Paecktu-san, Naegok K
18 1000 NNE 40 30 75 S 95 12.10.89  Paektu-san, Naegok K

Table 8.6. Taxo-Pinetum pumilae and Thujo koraiensis-Piceetum jezoensis.

Relevé number

Char.
E;
Pinus pumila
Syringa wolfi

(AnP)

Abies nephrolepis

(AP)
Tripterygium regelii

Lonicera sachalinensis

£y
Syringa wolfi

Es

Picea jezoensis

(AnP)
Thujo koraiensis-Piceetum jezoensis

(AP)
(AP)

Abies nephrolepis

E2

Picea jezoensis

E;

Ligularia fischeri

(AP)

Clintonia udensis
Scabiosa japonica var.

(AP)
(AP)

- Taxo-Pinetum pumilae

(AP)

~-Piceetalia jezoensis (AP)

Es

Betula ermanili
Acer
Ea

ukurundense

Thuja koraiensis

Betula ermanii
Rhododendron aureum

Acer tschonoskii
Sorbus amurensis
Acer ukurundense

Ei

Calamagrostis .arundinacea var.
Dryopteris crassirhizoma

Betula ermanii

Thalictrum contortum

Acer ukurundense
Sorbus amurensis

alpina Takeda
Abieti nephrolepidis-Piceion jezoensis

hirsuta Hack.

(AnP) , Abieti

1 2 3 4 5 6 7
5 3 b .
1 a +
1 r
b
a
a +
3 a
+
1 1 a
+ 3 1 1 .
r .. 11
+ + .+
nephrolepidis-
1+
a
1 a + . 3 1 1
.a a b a
b .
1
+ .
a
a + a a 3 a
+ a + .
T .+ 1
+ o+ 4
+
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Table 8.6. Continued.

Relevé number 1 2 3 4 5 6 7

Vaccinio-Piceetea (VP)
E3

Pinus koraiensis e e

E:

Pinus koralensis e o1

E1

Majanthemum bifolium .1 R . b
Oxalis acetosella .1
Lycopodium obscurum R I
Others

E;

Rosa sp. . . . . .o+ 1
Rhododendron schlippenbachii ..
E1

Carex slderosticta .+
Cirsium schantarense I +
Actinidia polygama

Carex sp.

Senecio nemorensis agg.

Lonicera chrysantha

Angelica decursiva

Cnidium monnieri

Astilbe chinensis

Veratrum patulum .+
Atractylodes ovata

Weigela florida

+

w

—
[y
+

=W
ol
»

+ + o
)
+ 4+ o+ e+

Veronica kiusiana

Rosa koreana

Heracleum cf. moellendorffii
Aconitum triphyllum

Trisetum sikiricum

Sabina sargentli

Saussurea triangulata
Anemone narcissiflora

Sedum polytrichoides
Pedicularis resupinata var. umbrosa Komar.
Saxifraga octopetala

Swertia veratroides
Artemisia stolonifera

Acer barblnerve

Lycopodium serratum
Polystichum tripteron
Deutzia glabrata
Phthelirospermum japonlcum

TS S S S
B T = = )

I I T Oy R R

F o+ e
+ + + + e

In one relevé only:

Es: Enonymus pauciflora + (2),

E;: Acer barbinerve + (6), 4. pseudosieboldianum + (6), Actinidia polygama a (7), Alnus borealis +
(2), Deutzia glabrata + (7), Echinopanax elatum + (2), Quercus mongolica + (5), Tilia taquetii + (6),
Weigela florida + (7),

Ei: Aconitum villosum + (2), Adenophora mandshurica + (4), A. koreana + (4), Asarum heterotropoi-
des + (2), Aquilegia oxysepala + (2), Adenophora tetraphylla r (2), Astilboides tabularis (Hems.)
Engl. + (6), Athyrium squamigerum + (7). Cacalia kamtschatica + (2), C. koraiensis 1 (6), Caltha
minor + (2). Carex nanella 1 (5), Cimicifuga davurica a (2), Circaea alpina + (2). Clematis brachyura
+ (5). C. ochotensis r (2), Clinopodium chinense var. shibetchense (Lév.) Koidz. + (4), Codonopsis
pilosula + (3), Diarrhena japonica a (3), Dryopteris sp. a (2), Evonymus alata 1 (3), Festuca ovina +
(5), F. parvigluma 1 (4), Galium kamtschaticum 1 (2), Gentiana scabra + (5), Geranium dahuricum 1
(3), Hemerocallis minor + (3), Hypericum ascyron + (3), Lonicera caerulea agg. a (3), Libanotis se-
seloides + (5). Melica nutans + (2), Moehringia lateriflora + (2), Orostachys minuta + (5). Paeonia
Japonica r (2), Paris verticillata 1 (2), Parnassia palustris 1 (3), Peucedanum terebintaceum + (5),
Phegopteris decursive-pinnata a (3), Ph. polypodioides 1 (2), Potentilla fragarioides 1 (4), Primula
Jjezoana 1 (2), Rhododendron mucronulatim + (5), Rh. schlippenbachii + (5), Rubus komarovii + (3),
Saussurea saxatilis + (7), Scrophularia buergeriana + (3), Sedum verticullatum + (5), S. viviparum 1
(5). Smilacina japonica + (2), S. japonica var. mandshurica Maxim. + (7), Solidugo japonica + (6).
Thymus quinquecostatus + (5). Viola collina + (7).



322

Relevé data (Table 8.6):
rel. altit.  exp. slope cover in % date MS location author
no. ( m ) ( © ) E3 Ez E, Eo

Taxo-Pinetum pumilae

1 1890 W 10 0 100 10 40 07.1089 M
2 1750 SW 15 0 85 30 <5 18.0690 M
3 1790 SE 37 0 30 9% 0 16.09.86 M
Thujo koraiensis-Piceetum jezoensis

4 1755 SW 35 0 30 95 0 16.09.86 M
S 1660 S 55 0 40 75 S 16.09.86 M
6 1640 S 15 50 60 70 50 16.0986 M
7 1630 NNW 25 40 40 60 85 16.0986 M

Pirobong Mt., n summit V
Wonmanbong K,J
Wonmanbong K,J,.D

Wonmanbong, slope K

Wonmanbong, slope

K
Wonmanbong, slope K
K

Wonmanbong, slope

Table 8.7. Lychno-Quercetum mongolicae disporetosum ovalae (a) and astilbetosum thunbergii (b).

Chapter 8

Subassociation a b

11 111111 1122
Relevé number 12345678901 ¢ 234567 ¢ ct 8901
Char. - Lychno-Quercetum mongolicae
Es
Betula schmidtii a.l..alll33 73 .l.+al 67 71 a...
E;
Actinidia polygama c...tlal... 36 ... o 2
Betula schmidtii L., 0 .+..1 33 2 a.s3
Ey
Viola diamantica colkERL Lo+l 36 L+l 1T 29
Actinidia polygama coul+lanal. 36 ... 0 23
Angelica gigas cohatl kol 27 Lol o 17
Ligularia fischeri P B 18 ..a... 17 17
Lychnis cognata JR s R 18 ..., 0 2
Primula jezoana PR U RN 18 ..., 0 1z
Pseudostellaria palibiniana — ..... 1..... 9 o G 6
Dif. - subass. disporetosum ovalae
E3
Acer mono (QF) .31111laal.. T3 ..+, 17 53
Carpinus cordata (QF) ...a.laa3al 64 ...... 0 41
Prunus leveilleana (RQ) l+.a.1l..+.a 55 +..... 17 41
Styrax obassia (RQ) l.m...lat.m 55 ...... 0 35
Magnolia sieboldii ~ ..... 111+1la 55 ...... 0 35
E>
Acer mono (QF) +1lall.++al 91 ..... + 17 64
Magnolia sieboldii Lo 1l.all+l+ 64 J1.... 17 47
Carpinus cordata (QF) ++...+.at.+ 55 ..., 0 35
Corylus heterophylla (RQ) LoFlE+11..0 55 L. 0 35
By
Rubus cratasgifolius ...lalr.+at 64 L+ 17 47
Viola collina R o O Y 041
Cardamine leucantha +Htat.. ... + 55 ..., 0 3E
Dryopteris crassirhizoma .. 11+a3l..+ 0 55 Lm 17 41
Hepatica asiatica (RQ) aal.lla 55 ..a... 17 41
Schizandra chinensis ...lac..aat 45 L. 0 9
Rubia chinensis R i TSP S R 0 29
Magnolia sieboldii R 1o T, 0 23
Disporum ovale B R - o 17
Dif. - subass. astilbetosum thunbergii
E»
Lespedeza hedysaroides ..., +. 9 ++.3al 83 35 1...
Rhodaodendron mucronulatum (RQ)  ........... 0 a+r..r 67 23 33la
Eq
Astilbe thunbergii ... al 18 +a+..+ 67 35 .+1.
Pino koraiensis-Quercion mongolicae (PkQ)
Es
Pinus koralensis LoeatooooL 18 1l+a+ 67 35 34..
Cornus controversa to.o.o.o.al... 27 4 17 23
Acer tegmentosum P N 18 ..., 012
Acer triflorum L., 1. 9 L. 0 6
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Table 8.7. Continued.

Subassociation a b
11 111111 1122

Relevé nunber 12345678901 ¢ 234567 <c ct 8901
Ez
Pinus koralensis — ieiieeeaann 0 .+1lr.+ 67 23 ..+,
Cornus controversa +.1o0.0... 1. 27 ..... + 17 23
Acer tschonoskii clolattooL. 27 ..., o 17
Acer tegmentosum FR R + 27 L. o 17
Acer triflorum 1o, +.. 18 ...... o 12 ...
Deutzia glabrata el 0 ..., + 17 6 ...
Ey
Athyrium coreanum (transgr.) +.+...r.+++ 55 +m...+ 50 53 +
Pinus koraiensis (d) P I 18 .4++... 33 23 +
Diarrhena japonica F e APT 2y AN r 17 23
Bupleurum longeradiatum Loutanaat. 27 Ll 723
Campanula punctata R T 27 oo 0 17
Acer tegmentosum P 9 ....r. 17 12
Aconitum triphyllum P 9 ..m... 17 12
Abies holophylla F S 9 ... 0 6 .
Acer triflorum Foi i 9 ..., 0 4]
Cornus controversa o S 0 3]
Acer tschonoskii R 9 ... o] 6
Pedicularis resupinata —  ..... oo 9 ... o] <)
Rhododendro-Quercetalia mongolicae (RQ)
Es
Quercus mongolica mad435%411+1. 91 134ad4a 100 94 1la.
Acer pseudosieboldianum all+a.all33a 91 a3a3a3 100 94 1.
Tilia amurensis CJloau+lo.. 27 410001 BO 35
Fraxinus rhynchophylila ..., aal.a. 306 Lt 17 29 +
Pinus densiflora - PR 18 ....1 17 17
Carpinus laxiflora (LiQ)  ...... 3., 9 aa. 3317
Tilia mandshurica ... a..a. lg ..., 0 1z
Micromeles alnifolia e 9 ... 9] 6]
Quercus serrata (LiQ) JR 9 ... 0 3
Maackia amurensis i iiieiaeae. 0.1 17 <]
E2
Acer pseudosieboldianum 3la.aaal+aa 91 3aa333 1331
Fraxinus rhynchophylla +.++11...+41 64 .+.all oWl
Quercus mongolica ++...1.+.4r 55 1..1+1 1t
Styrax okassia ... ala..+ 36 r+.rl.
Tilia amurensis Lot+lallo.. 45 Lo+ e
Rhododendron schlippenbachii oot 1o+l 27 la+.a. +la.
Lespedeca maximowiczii (LiQ) Laa. .t H+L. 45 L.
Aralia =lata R S G S 5 Lo
Stephanandra incisa L3t eob 2T H+ L
Palura paniculata R T 1= R + ..
Benzoln obtusilekbum L., aal... 27 13.... NETN
Maackia amurensis ..., 1...++ 27 (..., 1 Lt
Vitis amurensis FR T R P
Carpinus laxiflora (LiQ)  ..... 1+.... 18 r.....
Rhus trichocarpa L., tro... 18 ... e
Weigela rlorida ..., +ok. 18 L. + ++.1
Corylus heterophylla

var. thunbergii L., ++ 18 o+ 17 17
Micromeles alnifolia ... ..., + 9 4+ 33 17 1
Juniperus rigida (RmP) | S 9 ... +.. 17 2
Tripterygium regelii ..., a.+... 18 oL, 0 12
Callicarpa dichotoma (LiQ)  ..... J 9 +..... 17 12
Tilia mandshurica ..., a..+. 18 ..., o 1z
Prunus levelilleana ..., 1..+.. 18 ..., (SIS I S

<pedeza bicolor Lo o e O +..1.. 33 1C

lenolantana carlesii (L1Q) B N 4 L. 0 5]
Fagara schinifolia J 9 ... U 6
Quercus serrata (LiQ) L., Fooo.. 9 ... QO G
Pinus densiflora —  iiiieeeeen O ... +.0 17 6

Vaccinium koreanum i e [ T ) 6 1...



324 Chapter 8

Table 8.7. Continued.

Subassociation a b

11 111111 1122
Relevé number 12345678901 < 234567 c ct 8901
Ey
Acer pseudosieboldianum m...+l.+.+1 55 al+lll 100 71 .+..
Vitis amurensis +1l..... ++++ 55 +.+r+l 83 64 ....
Isodon excisus +.1..+1+++1 73 11...+ 50 64 L.at
Fraxinus rhynchophylla +.+111..1.+ 64 .+.all 67 64
Ainsliaea acerifolia ...l.al+ 1. 45 .a3.a. 50 47 ....
Carex lanceolata R 18 .+.a.a 50 29 11..
Quercus mongolica +1l...... +.. 27 ...1+. 31 29 .+..
Maackia amurensis R S T & U £ T o 29 ...
Melampyrum roseum I o N 18 ..+aa. 50 29 +1..
Benzoln obtusilobum ..., 1+1... 27 la.... 23 29
Astilbe koreana Loolate+l. 36 L.l 0 23
Styrax obassia o oo 27 Lo o 17
Meehania urticifolia (RmP) - - U a 27 ...... 0 17
Tripterygium regelii Lol lokels 27 L 0o 17 .
Oplismenus undulatifolius (LiQ) 8= IR, 18 ...... 0 12
Parthenocissus tricuspidata oo l1.... 18 ...... 0 12
Synellesis palmata (LiQ) ..... l.oa... 18 ...... 0 1z
Carpinus laxiflora (LiQ)  ..... +.o... 9 1..... 17 12
Lespedeza maximowiczii (LiQ) FO 9 ... 0 6
Asparagus oligoclonus o N 9 L. o] <]
Hosta longipes P I 9 L. 0 6
Prunus leveilleana ..., 1..... 9 ... 0 <]
Stephanandra incisa ..., rovo... 9 L 0 S
Tilia mandshurica ..., oo, 9 ... 0 6 °
Hosta sieboldiana ..., +.o.. 9 ... .. 0 &)
Corylus heterophylla ..., +.o.. 9 ... 0 [
Codonopsis lanceolata (LiQ) .......... + 9 ... 0 [5)
Callicarpa dichotoma (LiQ) .. ... ..., O +..... 17 6
Atractylodes ovata il eeee. 0 + 17 6
Pinus densiflora Lol 0] +.. 17 6
Rhododendron schlippenkbachii —  .......... 0 L1017 6
Vaccinium koreanum — Liiiieeean 0 + 17 6 a
Querco-Fagetea crenatae (QF)
Es
Actinidia arguta 11...... +++ 45 ..., + 17 35
Kalopanax pictus I+...1..... 27 ... 1 17 23
E»
Euonymus oxyphylla ..., at+.+. 36 r+..+ 50 41 1
KRalopanax pictus B SR o € 0 25
Actinidia kolomicta ..., L. 18 oLl 0 1z
Actinidia arguta J 9 L. 0 9
Ey
Carex siderosticta 1+.ala.l++1 82 .alall 83 82 .+1+
Aster scaber AL LI+ o+ 73 L+ 14+ 500 640 L L++
Acer mono 1111....+++ 64 .+.+ 33 83
Asarum heterotropoides ..., +H+++ 45 o+ 17 35
Kalopanax pilctus P R N T NG 1 B 0 23
Viela kelskei L. 4+ 27 4. 17 23
Carpinus cordata LR P 27 ..., 0 17
Euonymus oxyphylla Tt e iieen e 9 ...r.. 17 1z
Actaea aslatica L.o.allool. 18 .o 0 12
Paris verticillata AT 9 .r. 171z
Actinidia kolomicta VU N 9 .. 0 &
Smilax nipponica e 0 .+ 17 6
Others
B2
Rhamnus davurica [ oo 27 4. + 33
Rubus crataegifolius O N TT TR = B RS & 50
Euonymus pauciflora R + 27 rot 33
Marlea macrophylla R T T + 17
Fueraria lobata R 27 Lo, 0
Schizandra chinensis couleo a4t 27 Ll 0
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Table 8.7. Continued.

Subassociation a b
11 111111 1122

Relevé number 12345678901 ¢ 234567 c ct 8901
Eq
Artemisia keiskeana 1+l.a+.+... 55 1+11.1 83 64
Dryopteris sp. ...alaaat.a 64 .+.... 17 47 ...
Solidago virga-aurea Loulokol o+ 27 ++all. 83 47 44+
Aster indicus 1la....o... 27 ... 117 23
Polygonatum odoratum

var. pluriflorum fal b RPN 27 J1.... 17 23
Dioscorea quingueloba L. L btk 36 L0l 0 23
Cimicifuga davurica [ R 11+ 36 ...... 0 23 ...
Spodiopogon sibiricus T 9 3..m.. 33 23 .1l1.
Athyrium sp. ...l.ata... 36 ...... 0 23
Polystichum tripteron L. 10111000 36 ... 0 23
Vicia amurensis co.tklroo. 36 L. 0 23
Viola acuminata etk 27 L 3 17 23 ...
Calamagrostis arundinacea —  ..... +..+.. 18 a.+... 33 23 3a+t.
Vicola chaerophylloides 2R SR + 27 ... o 17
Carex nervata Lo 18 L.+ 17 17
Rubia akane L 16 ..r... 17 17
Smilax sieboldii +rta . 27 oo 0 17
Sanicula chinensis Frooteo o, 27 oo o 17
Pasonia obovata colteroaa 27 o o 17
Lilium tsingtanense e R 27 oo, o 17
Synurus pungens coecattooos 27 Lo o 17
Folygonatum inflatum ..., att... 27 ..., 0 17
Arisaema peninsulae ... +l+.o.. 27 oo o 17
Viola selkirkii ..., oL 27 L., o 17
Viola albida ..., +H+oo. 27 oL, o 17 ...
Vicia venosa e +1+ 27 ..., o 17 ...+
Lepisorus ussuriensis ..., 2 S - o 12 L.+
Saussurea sp. e O JH+r... 3312 4.,
Lespedeza cyrtobotrya i O ...ty 3312 Lo+

In two relevés:

Es: Betula costata a (4, 5). Castanea crenata a (1), + (2);

E;: Deutzia prunifolia v (2), + (3), Enonymus planipes 1 (4), + (5), Lonicera praeflorens + (8), 1 (11), Philadelphus schrenckii 1 (4), a (5),
Prunus padus a (4), + (6), Ribes fasciculatum 1 (4, 5), Sambucus sp. r (2), + (10), S. sieboldiana + (4, 5), Sorbus commixta + (18, 21),
Spiraea sp. + (7, 13), S. betulifolia + (18, 19), Viburnum sargentii 1 (4, 5);

Ey: Adenophora tetraphylla + (4), 1 (5), Aconitum himalaicum 1 (4), + (5), A. pseudolaeve agg. + (9, 10), Androsace cortusaefolia + (8,
21), Arisaema robustum + (4, 5), Cacalia adenostyloides + (6), 1 (8), Caulophyllum robustum 1 (4), + (5), Disporum sessile + (2, 3),
Dryopteris subtripinnata + (15, 16), Euphorbia lucorum + (9, 11), Geranium koreanum 1 (4), a (5), Impatiens noli-tangere + (4, 10),
Keumkangsania latisepala + (6, 8), Ligustrina reticulata + (1, 12), Marlea macrophylla 1 (7), + (8), M. platanifolia + (7, 8), Paraixeris
denticulata r (15), + (21), Peucedanum coreanum + (2), r (14), Pilea sp. r (9), + (21), Polygonatum involucratum + (6, 7), Rubia cordifolia
agg. 1 (4, 5), Saxifraga fortunaei Hook. + (8), 1 (13), S. uchyiamana 1 (4, 5), Scopolia parviflora + (4), 1 (7), Spuriopimpinella calycina +
(5), 1 (6), Smilax sp. + (1, 2), Thalictrum filamentosum 1 (6), + (8), Vicia unijuga + (1, 14), Weigela praecox + (4, 5).

In one relevé only:

Es: Acer ginnala + (2), Actinidia polygama + (7), Alnus mandshurica + (12), Betula sp. 1 (1), Celtis jessoensis a (2), Juglans mandshurica
a (7), Marlea macrophylla + (15), Populus koreana + (15), Salix sp. 1 (2), Ulmus davidiana a (10);

E: Acanthopanax sessiliflorus + (4), Acer mandshuricum + (5), Berberis amurensis + (4), Betula cf. chinensis + (8), Cimicifuga heraclei-
folia b (20), C. simplex + (11), Clematis koreana + (21), Clerodendron trichotomum + (12), Corylus mandshurica + (6), Desmodium old-
hamii v (2), Deutzia sp. r (7), Euonymus sieboldiana 1 (5), Forsythia ovata + (R), Ligustrina reticulata + (12), Lonicera maackii + (2),
Morus bombycis + (10). M. mongolica + (11), Philadelphus sp. 1 (9), Staphylea bumalda a (2), Syringa dilatata 1 (21), S. micrantha + (4),
Sorbaria sorbifolia (L.) A. Braun + (1), Spiraea ussuriensis + (4), Viburnum dilatatum 1 (13), Weigela praecox 1 (4), Ulmus sp. r (1),

Ey: Adenophora verticillata var. hirsuta Fr. Schim. 1 (5), Angelica decursiva + (20), Anthriscus aemula var. hirtifructus (Ohwi) Kitag. +
(4), Artemisia sylvatica 1 (5), Athyrium crenatum + (2), Atractylodes koreana r (15), Berberis amurensis + (4), Campanula takesimana +
(10), Cardamine impatiens + (4), Celastrus orbiculatus 1 (21), Celtis jessoensis + (2), Chrysanthemum coreanum 1 (21), Chrysosplenium
barbatum + (10),Cimicifuga sp. + (5), Circaea cordata + (10), Clematis flabellata + (8), C. tubulosa 1 (6), Clerodendron trichotomum r
(12), Deutzia sp. + (4), D. prunifolia + (1), Evonymus pauciflora 1 (4), E. planipes + (8), Gentiana zollingerii r (2), Geranium sp. r (14),
Heracleum sp. + (4), Hypericum ascyron r (6). Isodon japonicus 1 (4), Jeffersonia dubia + (5), Lactuca triangulata + (7), Ligustrum obtu-
sifolium r (2), Lilium cermuum r (17), Liparis krameri v (17), Lonicera praeflorens + (8), Lysimachia clethroides + (2), Majanthemum bi-
Jolium 1 (&), Microlepia pilosella + (6), Oxalis acetosella r (5), Paraixeris chelidoniifolia + (6), Patrinia saniculaefolia + (8), Peucedanum
terebintaceum + (18), Phegopteris polypodioides + (4), Philadelphus schrenckii + (4), Phryma leptostachya 1 (10), Phtheirospermim
Japonicum 1 (13). Polypodium vulgare r (3). Polystichum sp. + (21), Potentilla sp. + (5), P. dickinsii 1 (18), P. freyniana 1 (4), Plernopeta-
lum tanakae + (21), Rhododendron fauriae + (13), Rodgersia podophylla 1 (7). Rosa sp. + (14). Sanguisorba officinalis + (18), Saussurea
conandrifolia + (4). S. grandiflora + (21), Scutellaria pekinensis var. alpina (Nakat) Hara + (6), Thalictrum actaefolium 1 (13), Veratrum
patidum 1(S), Viburnum sargentii + (5). Viola rossii + (R), V. variegata + (4). Weigela florida 1 (19), Woodsia polystichoides v (3).
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Relevé data (Table 8.7):

rel. altit. exp. slope cover in % date MS location author
no. (m)  (°) Esy E» E E

disporetosum ovalae

1 320 S 15 80 30 30 0 08.10.89 M Manpchok V, Pison Waterfall N

2 470 S 15 60 30 30 0 11.10.89 M under Kansenam Temple N

3 460 E 35 9 60 30 O 09.10.89 M near Sanwonam Temple N

4 1130 W 34 9 40 60 O 16.0690 M  under Pobwangbong Mt. K,S
5 1050 SW 26 8 20 70 0 16.06.90 M  under Pobwangbong Mt. K,S
6 560 NE 30 75 55 60 15 29.0690 K under Sansonam Temple K,S
7 350 NNE 40 70 70 40 10 29.06.90 K  forest under Sansonam Temple K,S
8 440 NE 35 75 60 40 10 29.0690 K  Samsonam valley L part K.,S
9 520 WNW 30 80 60 40 0 09.10.89 M near Sanwonam Temple B,V
10 480 SwW 30 80 40 30 0 10.10.89 M  near Hwayangam Temple B,V
11 500 NNW 30 90 40 40 0 09.10.89 M near Sanwonam Temple B
astilbetosum thunbergii

12 500 S 35 70 75 65 0 14.10.89 K under Kuryong Waterfall N
13 850 NNW 45 70 60 30 0 14.10.89 K  opp Kuryong Waterfall B
14 1230 S 20 70 15 60 0 07.10.89 M  Chilson Valley, near small arbour N
15 600 w IN 80 60 25 1 07.10.8% M Chilson Valley, Wonmanbong N
16 820 NNW 45 80 70 30 0 10.10.89 M over Hwayangam Temple N
17 750 S 35 75 30 20 0 08.10.89 M Manpchok V, under Kuchung N,V.B
18 350 SE 45 40 70 60 15 151089 K  Manmoulsang V, Chonsonde Mt. B
19 320 SE 35 60 60 40 O 15.10.89 K  Manmoulsang V, Chonsonde Mt. B
20 350 SE 45 0 80 40 O 15.1089 K Manmoulsang V, Chonsonde Mt. B
21 640 NwW 30 0 40 20 60 02108 S Haedju, behind quarry B,V
Table 8.8. Vaccinio-Quercetum mongolicae.

Relevé number 1 2 3 5 ct

Char. and dif. - Vaccinio-Quercetum mongolicae

B

Tilia tagquetil + + 60

Eq

Saussurea conandrifolla + a + 80

Geranium koreanum var. hirsutum Hakai .o+ o+ + 60

Vaccinium koresanum (RQ) a . 40

Duchesnea indica .+ + 40

Halenia corniculata .+ + 40

Lonicera chrysantha .o+ + 40

Acer barbinerve + + 40

Caulophyllum robustum + 40

Tilia taquetii 20

Pino koraiensis-Quercion mongolicae (PkQ)

Ez

Pinus koralensis + .40

Betula =rmanii {d) 1 zo

Abies nephrolepis (d) 1 o

Cornus controversa i 20

E:

Pinus koralensis | + 80

Magnolia sieboldili r + 60

Ables nephrolepis (d) + 20

Acer triflorum + 20

Acer ukurundense + 20

E1

Viola collina + . + 60

Diarrhena japonica Lo+ + 60

Finus koraliensis .o+t r 60

Deutzia glakrata 1 20

Campanula punctata .1 20

Aconitum triphyllum .t 20

Athyrium eanum {transgr.) .t 20

Magnolia v1cdil

Dryopteris

ssirhizoma

20



Forest vegetation of the northern Korean Peninsula 327

Table 8.8. Continued.

Relevé number 1 2 3 4 5 ct
Rhododendro-Quercetalia mongolicae (RQ)
Es
Quercus mongolica 4 5 5 4 4 100
Micromeles alnifolia 1.+ 40
Pinus densiflora + 20
Prunus leveilleana R 4
E
Rhododendron schlippenbachii 3 3 4 4 + 100
Acer pseudosieboldianum 3 a 3 3 100
Quercus mongolica + o+ + 60
Micromeles alnifolia R 40
Lespedeza bicolor 1 20
Rhododendron mucronulatum + 20
Pinus densiflora r 20
Euonymus alata . R ]
Palura paniculata S ¢
Fagara schinifolia .. . .1 2o
E;
Rhododendron schlippenbachii a 1 1 1 + 100
Melampyrum roseum 1 a + 1 1100
Acer pseudosieboldianum 11 + 1 . 80
Fraxinus rhynchophylla 1 r + . + 80
Carex nanella 1 1 + . 60
Quercus mongolica + o+ 4+ 60
Euonymus alata .+t + 60
Ainsliaea acerifolia . . 3 b b 60
Astilbe koreana + o+ 40
Lespedeza bicolor + o+ .40
Hepatica aslatica + + 40
Parthenocissus tricuspidata + . . .. z0
Rhododendron mucronulatum + . . . .20
Hosta longipes .ot . .20
Stephanandra incisa R N . . Z0
Weigela florida A ]
Querco-Fagetea crenatae
E:
Acer mono . N .20
Carpinus cordata .. . . 1 20
Ey
Carex siderosticta 1 b 1 1 1 100
Aster scaber + o+ . + 60
Viola keiskel .11+ . 60
Others
E:
Sorbus amurensis R S .40
E;
Artemisia kelskeana + 1 o+ 4+ . 8O0
Solidago japonica too+ + g0
Feucedanum tersbintaceum . 1+ 1 . 60
Syringa palibiniana + . ..+ 40
Bupleurum longeradiatum S S S .40
sodon japonicus .o+ .1 40
Actinidia polygama A N .+ 40
Smilax china . I

In one relevé only:

Es: Juglans regia 1 (5),

Ea: Lonicera chrysantha + (2),

Ei: Aster spathulifolius + (2), Impatiens noli-tangere v (1), Lilium tsingtanense + (4),
Phtheirospermum japonicum + (5), Rubus crataegifolius 1 (5), Saussurea grandiflora + (5).
Sedum verticullatum + (5), Synurus palmatopinnatifidus + (2), Veratrum patulum r (5).
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Relevé data (Table 8.8):

rel. altit.  exp. slope cover in % date MS location author
no. ( m ) ( ° ) E; E, E, Eo

1 820 S 32 75 60 60 15 140986 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 9 70 35 S 18.09.86 M  slope of the Wonmanbong K,J

4 1165 WSW 40 70 8 60 0 18.09.86 M  slope of the Wonmanbong K,J

5 1060 W 30 80 50 40 10 18.09.86 M  slope ofthe Wonmanbong  K,J

Table 8.9. Parthenocisso tricuspidati-Fraxinetum riiynchophyllae.

11
Relevé number 1 2 3 4 5 6 7 ct 8901
Char. and dif. - Parthenocisso-Fraxinetum rhynchophyllae
Es
Micromeles alnifolia (RQ) a . 4 4 . . 3 57
E;
Deutzia glabrata (PkQ) .1 . a 4+ a . 57 . ..
Staphylea bumalda .. . . 4+ + 1 43 . . + +
Micromeles alnifolia (RQ) i 1 . . . . .29 11
Codonopsis pilosula + + 29
Ey
Parthenocissus tricuspidata (RQ) + a + a 1 1 86 . a . 1
Diarrhena japonica (PkQ) + + + 1 + + 86 . . .1
Lactuca bungeana + + o+ + + 71
Deutzia glabrata (PkQ) a m + 1 + 71
Aster tataricus 1 1 1 43
Hedera rhombea r . + 29
Rubia hexaphylla (Mak.) Mak. + + 29
Staphylea bumalda 1 14
Pino koraiensis-Quercion mongolzcae (PkQ)
Ej3
Cornus controversa .11 1 . . . 43 1 r
Magnolia sieboldii e A
Acer triflorum . . . . . .1 14 .
Finus koraiensis . . . . . . . 0 4
Acer ukurundense . . . . . . . 0O+ ..
Abies nephrolepis e e o . .+
E;
Magnolia sieboldiil . ..+ 1 a a . 57 .
Acer tegmentosum + . .o+ 0+ 0 43+ 4
Cornus controversa . . .11 . N
Acer triflorum . R . . .14
Pinus koralensis . . . . . . . 0+
Acer ukurundense . . . . . . . 0O . . r
E,
Viola collina + . 1 . o+ . 4+ 57 .0 L.
Athyrium coreanum (transgr.) . .o+t 4+ .+ 1 57 . . . a
Dryopteris crassirhizoma 11 . .+ . . 43 a . .1
Aconitum triphyllum roo. . . .o+ 1 43 0 L L+
Acer tegmentosum + . . . . . R
Cornus controversa . . . .t . .14 .
Campanula punctata . . . . . S
Magnolia sieboldii e e 0O + r . .
Ablies nephrolepis .. . . P . [
Pedicularis resuplnata . . . . . 0 +
Rhododendro-Quercetalia mongollcae (RQ)
Es
Pinus densiflora 3 a 13 . a %6 .4 . a
Quercus mongolica 1 3 1 1+ 7] .1 33
Fraxinus rhynchophylla 1 a 4 a 71 .11
Prunus levellleana 1. .1 29 .
Acer pseudosieboldianum . .1 . .. 14 L oa
E2
Acer pseudosieboldianum 303 a 3 a a l00 b 3

+ W
T
—
+
+
+ W

Quercus mongollca + 26 1
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Table 8.9. Continued.

11
Relevé nunmber 1 2 3 4 5 6 7 ct 8901
Lespedeza bicolor 1 a 1 + 57
Styrax obassia . 1+ 1 + 57 11 a
Rhododendron schlippenbachii 1 m . 29
Fraxinus rhynchophylla R a .+ 1
Prunus leveilleana R . .r . 29 + 1
Stephanandra incisa a o+ 29 b
Rhododendron mucronulatum . . R . .14 1
Aralia elata S r 1
Pinus densiflora A T
Euonymus alata . . . . .01 . 14 L.
Corylus heterophylla . . . . . r . 14 1 a
Fagara schinifolia T 0 .+ +
Tilia mandshurica . . e e 0+
Ey
Acer pseudosieboldianum b 1 1 1 1 1 al00 11
Quercus mongolica + o+ 1 + + 4+ 100 + 1
Lespedeza bicolor .t a 1 1 + 71
Prunus leveilleana . . r + r + 4+ 71 . . .
Fraxinus rhynchophylla 1+ + o+ .57 11+ 4
Euonymus alata 1. 1 1 57 + o+
Styrax obassia 1 a + + 57 1
Caresx nanella R T 57
Astilbe koreana + . .t 43 o+ + +
Melampyrum roseum + 0+ 29
Rhododendron mucronulatum 29
Stephanandra incisa P 29 + a
Hepatica asiatica .. a 14 .
Alinsliaea acerifolia 14 4+
Rhododendron schlippenbachii . § 14 . .
Aralia =lata . . . . 14 . 0+ a
Fagara schinifolia L. F 14 + +
Corylus heterophylla . . P . r 14 1
Micromeles alnifolia ... . . 14 1
Asparagus oligoclonus .. . .. . r 14 .
Vitis amurensis 0 1 1r1
Carex lanceclata 0 +111
Berizoln obtusilobum 0+
Leibnitzia anandria (RmP) Do+
Lespedeza maximowlczili 0 +
Querco-Fagetea crenatae (QF)
Ez
Actinidia arguta . . R .oa 3 29
Carpinus cordata T
Acer mono . . . . . o1 14 0 o1
Actinidia kolomicta . . . . . . . 0 a . 1 .
Quercus dentata . . . . . . . O . . . a
E
Acer mono a + + 1 + + 1 100 1 + a
Actinidia arguta . . . . .ooa 3029 00 L1
Carpinus cordata . . . R .14
Kalopar pictus . . . . P |
Quercus acutissima S [F I
Actinidia kolomicta . . . . . . . 0 ]
Quercus dentata . . . . . . . [} B
E
r mono + r .+ .+ 1 71 + .1 +
siderosticta T .1 .1 .01 57 11+ 1
Actinidia arguta + 1 . . . a a b1
Viela kelskel N .1 o+ . 43
Fyrola japonica 1 v . . . . .29 . . .
Athyrium yokoscense . P .o+ L2 . .
Smilacina japonica agg. . . ..+ 0L 29 4+ + L4

-

Actinidia kolomicta . . . . . R .
Aster scaher . . . . . . + 14 1 11
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Table 8.9. Continued.

11
Relevé number 1 2 3 4 5 6 7 ct 8901
Kalopanax pictus .. . . . . . o 1 . +
Quercus dentata . . . . . . . v} +
Others
Es
Populus davidiana a 1 . . . . .29 . . . 3
Ez
Sorbaria sorbifolia (L.) A. Braun + . .1+ 0 L 43+
Menispermum dahuricum .. ...+ 4+ 29
Morus mongolica . . . . .o+t + 29 4+
Eq
Solidago japonica 1 . + + . . + 57 .
Viola acuminata . .o+ 0 1 0+ 43 + +
Viola chaerophylloides .. 1+ + 43
Syringa palibiniana + .1 . . . . 29 .
Rubus crataegifolius + + .29 1+
Thalictrum contortum + . . . . .1 29
Lysimachia barystachys R .1 29
Asplenium sp. R 29
Morus mongolica R . .t N
Sorbaria sorbifolia (L.) A. Braun . . o1+ 2 + o+ o+
Cardamine le=ucantha PN . . .ooa  1oz9 o+ Loa
Sanicula chinensis . . . . . .o+ 14+ + o+
Dioscorea quingqueloba .. . . . r 14 1 + 1
Agrimonia pilosa P 14 + .ot
Smilax sieboldii 0 1 + 1

In two relevés:

Ey: Betula costata + (9, 10), Castanea crenata 3 (5), 1 (11), Larix olgensis + (8), 3 (10),

E: Acer ginnala + (9, 11), Pueraria lobata + (8, 11),

Ey: Actinidia polygama 1 (9, 11), Artemisia keiskeana + (4), 1 (9), A. sylvatica + (8), 1 (11), Arthra-
xon hispidus + (5), 1 (11), Geum aleppicum + (9, 11), Lepisorus ussuriensis 1 (5), r (11), Lysimachia
clethroides 1 (9), + (11), Onoclea sensibilis + (8), 1 (11), Pseudostellaria davidii + (10, 11), Rubia
cordifolia agg. + (8). 1 (10), Sedum sarmentosum + (6), a (1), Solidago virga-anrea 1 (9, 11).

In one relevé only:

Es: Actinidia polygama a (11), Juglans mandshurica 1 (8), Morus bombycis 1 (11), Pueraria lobata +
(11), Pyrus sp. 1 (6); Salix sp. + (11);

Ez: Acer barbinerve + (7), Aconitum pseudoleave agg. + (8), Actinidia polygama 1 (11), Celastrus
orbiculatus 1 (6), Deutzia prunifolia a (3), Morus bombycis + (11), M. tiliaefolia + (6), Philadelphus
tenuifolius + (8). Populus davidiana + (2), Quercus aliena + (8), Rhamnus davurica + (11), Sorbus
commixta r (8), Viburnum koreanum + (8), Weigela florida f. leucantha Nakai + (2), W. florida + (1),
E: Acanthopanax sessiliflorus 1 (8), Acer ginnala + (11), Adenocaulon himalaicum 1 (11), Adian-
thum pedatum 1 (8), Agrimonia coreana + (6), Allium komarovianum + (2), Amphicarpaea trisperma
+(5), Anemone reflexa + (2), Artemisia manshurica 1 (6), A. viridissima 1 (11), Asperula maximowic-
zii+ (10), Asplenium incisum + (11), A. wilfordii + (8), Aster ageratoides + (8 ), A. tataricus + (10), A.
yomena 1 (3), Boehmeria longispica + (1), B. spicata 1 (10), Camptosorus sibiricus + (6), Carex sp. +
(11), Celastrus orbiculatus + (6), Cephalanthera longibracteata + (7), Chimaphila japonica 1 (2),
Cimicifuga heracleifolia 1 (10), C. simplex + (8), Corydalis ochotensis + (12), Cystopteris sp. 1 (5),
Desmodium oldhamii + (11), Disporum sessile + (10), Dryopteris maximowiczii 1 (4), D. tokyoensis +
(5). Equisetum arvense + (12), Erigeron annuus + (12), Fraxinus excelsior r (9), Galium aparine +
(10). Glechoma longituba + (5), Hemerocallis disticha 1(12), H. minor + (7), Hypericum ascyron +
(8). Impatiens noli-tangere + (1), Isodon japonicus + (9), Lilnum lancifolium + (12), Ligusticum
tenuissimum 1 (1), Liparis japonica r (8), L. koreana + (5), L. yatabei + (2), Lonicera subhispida +
9). Marlea macrophylia r (5). Menispermum dahuricum + (10), Milium effisum + (10), Miscanthus
sinensis + (6). Monotropa hypopithys r (10), Morus tiliaefolia + (1), Neottia papilligera r (8), Oxalis
obtriangulata + (10), Peucedanum terebintaceim + (7), Phryma leptostachya 1 (7), Polystichimn trip-
teron + (4), Pseudostellaria heterophylla + (10), Pyrola minor + (10), Rhamnus davurica r (11),
Rhynchosia acuminatifolia 1 (10), Rubus corchorifolius + (11), R. parvifolius + (11), Saussurea saxa-
tilis r (8), Scutellaria kiusiana + (10), Sedum kamtschaticum 1 (6), S. verticullatum + (6), S. viviparum
+ (6), Setaria viridis r (5), Smilax china 1 (11), Sorbus amurensis + (1), Spodiopogon sibiricus 1 9,
Synurus pungens + (11). Thalictrum aquilegifolium + (11), Tilia taquetii + (1), Valeriana fauriei + (8),
Viola dactyloides + (9), V. diamantica + (9), V. variegata + (5), Weigela florida 1 (1), Woodsia polys-
tichoides + (11).
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Relevé data (Table 8.9):
rel. altit. exp. slope cover in % date MS location author
no. (m) (%) Esy E. E  Eo
1 610 Nw 20 65 75 50 40 140986 M below Kuchung Waterfall K
2 430 \W 25 80 60 15 30 14.098¢ M E from the Ynson Waterfall K
3 700 w 35 80 60 40 S 19.09.86 M valley under Kuchung Waterfall K
4 490 NW 34 80 70 75 10 17.0986 M near Sanwonam Monastery K
5 330 S 31 65 70 35 20 14098 M S slope over Kuchung Waterfall K
6 366 SE 34 80 30 50 50 15.0986 M valley of the Habiro Monastery K
7 382 S 20 75 60 65 40 15.0986 M valley of the Habiro Monastery K
8 400 N 15 70 40 60 O 17.06.90 M below the Habiro Monastery J
9 390 w 25 70 60 50 S 16.06.90 M valley front of the Museum J
10 420 NE 20 70 50 50 0 20.0690 M below the Habiro Monastery J
11 510 SSW 25 85 40 50 0 150690 M near Kumgangul Waterfall K,S
Table 8.10. Festuco ovinae-Pinetum densiflorae.
11111111
Relevé number 123456789 ¢ 01234567 ¢ ct
Char. and dif. - Festuco ovinae-Pinetum densiflorae
E:
Euonymus alata (RQ) l.rr. 1. 44 + 11.+ 50 47
Prunus nakaii il al 22 ........ 0 12
Lespedsza daurica L., 0 N 13 6
By
Atractylodes koreana 1+.11+111 89 11+1++11 100 94
Fagara schinifolia (RQ) 14444411 B9 L L 4++++++ 75 82
Sophora flavescens ++...1.41 56 ++rl..++ 75 65
Iris rossi (RmP) .o.++. .2l 44 1++++.1+ 88 65
Saussurea eriophylla oL .H++11l 56 L ++.+4+ 63 59
Clematis mandshurica (RmP) .r...1..+ 33 +1..1111 75 53
Potentilla fragaricides coouto..0 11 +.+1+4r+ 88 47
Asparaqus oligoclonus (RQ) ... +.++ 33 ..++..++ 50 41
Prunus nakailil Lo+l 44 Ll + 13 29
Artemisia japonica 141 .4+0.0 44 L.l 0 24
Stipa extremiorientalis Loatalnl.. 22 L.l 11 25 24
Stevenia axillaris L.+, 33 .r.... 13 24
Rhaponticum uniflorum ....r.... 11 L.+ r+ 38 24
Platycodon grandiflorus (RmP)y ..., +1.+4 33 +....... 13 24
FPatrinia villosa [ N ++ 33 ........ o] i8
Festuca ovina ...+.al.. 33 ... 0 18
Lespedeca daurica L., +... 1 ++. 25 18
Dif. - subass. peucedanetosum terebintacei
Es
Pinus densiflora (RQ) la.++aa.. 67 ........ O 35
Fagara schinifolia (RQ) ..1..al13. 44 ........ ¢l o
Ey
Rhododendreon mucronulatum (RQ) b.b33aa.1 78 ..... .. 13 47
Peucedanum terebintaceum 1+, 78 Ll + 13 147
Lespedeza bicolor ({(RQ) +1++.++.. 67 ... ..., 0 35
Prunella asiatica ++...1+.+ 56 ........ 0 29
Fuonymus alata (RQ) i O S 7 TN O !
Smilax sieboldii ..o 4+la 44 L. 8l 24
Dif. - subass. lilietosum parthenenioni
Folystichum polyblepharon ..., O +++++1+41 100 47
Lilium concolor var. parthensnion  ......... 0 11+++.++ 88 41
Rubia cordifolia agg. R 11 +.+..+r+ 63 35
Pueraria lobata oo O .+11.... 38 18
Thalictrum aguilegifolium ..., 0 .+.11 38 18
Rhododendro mucronulati-Pinion densiflorae (RmP)
Juniprrus rigida Fr.o++1.11 0 78 11lat++l 100 Gt
Eq
Meehania urticifolia R = B O RS S I B I o0 65
Juniperus rigida I R T I Y O A T S N 351 53
Hieracium umbellatum ..., ..+ 2% r.ot. 5 24
Leibnitzia anandria Fltooo... 33 oo 0 1
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Table 8.10. Continued.

11111111

Relevé number 123456789 ¢ 01234567 ¢ ct

Rhododendro-Quercetalia mongolicae (RQ)
E3

Pinus densiflora 443334343 100 33443ab3 100 100
Quercus mongolica 3a33a.a.. ©7 ..... 33a 38 53
Maackia amurensis 101000 22 11.1. 38 29
Fraxinus rhynchophylla R 11 ... + 13 12
E:

Quercus mongolica abbll.11. 78 .at+.la3a 75 76
Rhododendron mucronulatum a.pb33a3la 89 a...al.l 50 71
Fraxinus rhynchophylla L1101 44 F1..+411 0 75 59
Benzoin obtusilobum L.att.... 33 +1+..4al 75 53
Corylus heterophylla oto+oo01 44 0.0 1+a. 38 41
Maackia amurensis L+l 33 L++1.1.. 0 50 41
Micromeles alnifolia dacoto o+ 44 1o+l 25 35
Palura paniculata Sl 1l 33 ...l + 13 24
Vitis amurensis L., aa 22 ...... +. 13 18
Rhus trichocarpa ..., 1. 11 .1...... 13 1z
Indigofera kirilowii ..., ++ 22 L., 0 12
Styrax obassia L. 0O ... +1 25 1z
Stephanandra incisa i 11 ..., 0 6
Aralia elata R R 0 )
E

Carex lanceolata all++a... 67 aaaalala 100 82
Quercus mongolica ab.l+++1. 78 1+4+.a.la 75 76
Indigofera kirilowii 11+..11+. 67 lall+l.l1 & 76
Vitis amurensis +..+..1 33 l.+r++++ 88 59
Fraxinus rhynchophylla 1o+ 33 ++++114+.0 88 59
Benzoln obtusilobum r.ar+r 56 ..... +1+ 38 47
Pinus densiflora +.1+.4+41.0 56 +...r 25 41
Parthenocissus tricuspidata olootiaa 44 01..... 13 29
Astilbe koreana Lleacoos 22 Lo +. 13 18
Palura paniculata tr.o.... 22 oo r 13 15
Maackia amurensis R P +1. 25 1e
Rhus trichocarpa ..., +.11 + + 25 18
Micromeles alnifolia 1o 22 oo, 6] 12
Lespedeza maximowiczii {LiQ) oo, oo 22 i 0 12
Syneilesis palmata (LiQ) rl.o...... 22 e 0 1z
Corylus heterophylla Lalto... 22 oo, 0 z
Styrax obassia B S ro13 2
Vicla collina (PkQYy ... +.o+ 22 Lol 0 12z
Stephanandra 1ncisa [ N G &)
Magnolia sieboldii (LiQ) ..., r 11 oo 6] [
Carex nanella Ll 3 11 oo 8] G
Melampyrum roseum — oaaeeaoas [ 13 [§
Querco-Fagetea crenatae (QF)

E;

Quercus dentata ..+...a.1 33 aaaa3 63 47
Quercus acutissima L...t.01la 0 33 331..... 38 3
Ez

Quercus dentata Lo, +1 22 aa33aa.+ 88 53
Quercus acutissima ++. 22 11...... 2 24
Kalopanax pictus il O 4., 13 4]
Acer omono i i 0 A+, 13 [
Euonymus oxyphylla Lo ... 0 L. 13 53
Eq

Aster scaber PR R A S0 AT - S ++ 25 53
Quercus dentats ... +1+1 44 allal 63 53
Carex siderosticta c.a.at.o.. 33 ..1...10 25 29
Asarum heterotropoldes rr.o.... 2z FO P 1=
Pyrola japonica L., 0 r..+ 25 1z
Smilax nipponica agg. B 11 oo, [ &
Kalopanax pilctus (S N O 0 &
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Table 8.10. Continued.

11111111

Relevé number 123456789 ¢ 01234567 ¢ ct
Smilacina japonica ...l o 0 6
Fuonymus oxyphylla .. ...... 0O ....1... 13 6
Acer mono i e O ..o r. 13 6
Others

Es

Castanea crenata N t. 22 oL, 0 12
Alnus japonica il la 22 ....0.... 0 1z
Bz

Prunus leveilleana Lo o0 33 11+..11+ 0 5 53
Lonicera praeflorens ceetteos 22 L+l 1. 25 24
Robinia pseudo-~acacila coLolrtlls 33 oL 0 18
Castanea crenata — L.i..... 11 22 ..., 0 12
weigela sp. il +1 22 ... 0 1z
Rosa multiflora —  Lo..o... ++ 22 ... 0 12
Parthenocissus tricuspidata .. ..... +. 11 4+ 13 12
Deutzia prunifolia —  LL...o... 01....1.. 25 12
Lonicera chrysantha —  LL........ 0 +...1... 25 12
Lespedeza cyrtobotrya Lo, O .1l...+.. 25 12
Pueraria lobata —  Lii...o.. 0 11 25 z
By

Spodiopogon sibiricus 111112311 100 11lalla. 88 94
Lysimachia clethroides L.oetFEtLL 44 11444014 88 65
Miscanthus sinensis Lol+a+l.. 56 l.iaa..t+. 50 53
Chrysanthemum Indicum 11....4.. 33 11.1.1.+ 63 47
Artemisia kelskeana R R - T C A 3a 25 47
Quercus acutissima v .. 22 14+..+.. 50 35
Hemzrocallis minor P 11 1..... 11 38 24
Rubia cordifolia var. pratensis S 11 ....+.1+ 38 24
Lespedeza cyrtobotrya ceeeteoos 1) 4L+l 4+. 0 38 24
Adenophora sp. ..., +.1+ 33 ..., +. 13 24
Erigeron annuus too .. 22 L0k 13 18
Scorzonera albicaulls oo, +.+ 33 ..., 0 18
Ampelopsis hrevipedunculata r++...... 33 ... 0 18
Lysimachia barystachys P al 33 ........ 0 18
Agrimeonia pilosa P al 33 ........ 0 18
Lilium lancifolium R 11 33 ..., C 18
Osmunda japonica IR PG 7 R 0 1%
Artemisia asiatica R 11+, + 25 in
Gentlana scabra ... I+.+ 33 ..o, 0 15
Celastrus orbiculatus ..., +i..0 22 LLir.L.. 13 1
Hypericum ascyron ..., +Et. 33 L., 0 18
Carduus crispus ... ++r. 33 ..., i 13
Rubus parvifolius ..., +.la 33 ... 0 1e
Castanea crenata ... .o+ 33 L., o 18
Viola acuminata L., 22 ..., + 13 18
Potentilla togasii Ohwi R e 0 2
Lactuca bungeana tooootoos 22 Lo 0] 12
Pulsatilla koreana oo, 11 + 13 12
Sangulisorba officinalis Fowenann 22 L., 0 12
Potentilla sprengeliana N S S 22 oo 0 12
Geum aleppicum oo 22 Lol 0 1z
Ranunculus japonicus A N 22 e 0 2
Rhus chinensis Letooats 22 Lo 0 12
Securinega suffruticosa P [ + 13 1z
Solidago japonica PRt A a 1z
Viola mandshurica R T N ol 1z
Pteridophyta no. 3 indet. T U R 13 1z
Platanthera sp. [ S O N T 13 12
Arundinella hirta ..., 11.. 22 ........ 0 12
Artemisia viridissima O 0 12
Iris ruthenica ... 11.. 22 ........ 0 12
Koeleria cristata ..., 1+.. 22 ........ 0 2
Patrinia scabicsaefolia ..., tt.. 22 ..., 0 12
FPotentilla sp. L. 1+, 22 oo 0 2
Paraixeris denticulata ..., RS I B S 13 1z
Hemerocallls dumortieri ..., al 22 ........ 0 12
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Table 8.10. Continued.

11111111
Relevé number 123456789 <c 01234567 c ct
Carex disperma ...l 11 22 ... 0 12
Disporum sp. ...l 1+ 22 ... 0 12
Smilax china ..., I+ 22 ..., 0 12
Saussurea sp.  iiiee.. +1 022 ... 6] 1z
Viola hirtipes ..., ++ 22 Lo, 0 12
Synurus excelsus ..., 1 11 ..., +. 13 1z
Selaginella involvens —  L........ O +..... +. 25 12
Sedum aizoon LLl.i..... 0O +...... r 25 12
Prunus leveilleana ..., O .+...+.. 25 12
Deutzia prunifolia Lo, O .+...4+.. 25 12
Silene oliganthella ..., 0O .+...+.. 25 12
Dictamnus dasycarpus il (€ 11 25 12
Convallaria keiskei .. ..., 0 ...... 1+ 25 12

In one relevé only:

Es: Ainus sibirica + (2), Parthenocissus tricuspidata + (8), Prunus leveilleana + (1), Pueraria lobata + (9),
E: Acer ginnala r (5), Celtis sinensis + (9), Elaeagnus umbellata r (5), Euonymus sp. + (16), Ligustrum
obtusifolium + (2), Lonicera sp. + (9), L. japonica 1 (7), L. maximowiczii + (6), Metaplexis japonica r (2),
Morus alba + (9), M. bombycis + (11), Rhus chinensis r (7), Salix caprea + (9), Spiraea pubescens + (5),
Ulmus macrocarpa + (16), Weigela subsessilis 1 (5),

E,: Adenophora tetraphylla + (1), Acer ginnala + (6), Aconitum sp. + (9), Amitostigma gracile + (1), Ange-
lica amurensis r (9), Artemisia messerschmidtiana r (2), A. sylvatica + (1), Asparagus officinalis + (9),
Asperula maximowiczii + (2), Aster lautureanus + (17), Athyrium nipponicum r (4), Bupleurum scorzone-
raefolium + (8), Cacalia kamtschatica 1 (17), Calamagrostis arundinacea + (1), C. langsdorfii 1 (9), Ca-
lystegia hederacea + (11), Carex leucochlora + (11), Carpesium sp. + (6), Caulophyllum robustum r (14),
Cephalanthera longibracteata + (9), Chenopodium album + (11), Chimaphila japonica + (3), Cirsium
maackii r (2), Duchesnea indica+ (6), Eccoilopus cotulifer a (9), Epimedium koreanum 1 (16), Euphorbia
sp. + (9), Festuca parvigluma + (2), Galium verum var. asiaticum Nakai + (17), Gentiana zollingerii r (6),
Hemistepta lyrata + (5), Inula salicina 1 (6), Isodon japonicus + (3), Ixeris sp. + (13), I chinensis + (3), I.
polycephala + (2), Leontopodium japonicum 1 (7), L. leiolepis Nakai 1 (7), Lepisorus ussuriensis + (10),
Lilium amabile + (2), Liparis japonica + (2), Lithospermum erythrorhizon + (8), Lonicera sp. + (6),
Melampyrum setaceum + (2), Menispermum dahuricum + (3), Metaplexis japonica + (8), Microlepia
pilosella + (3), Monotropa hypopithys r (6), Orostachys sikokiana + (11), Paeonia obovata + (17), Picris
Japonica + (9), Platanthera freynii + (6), P. ophrydioides r (3), P. sachalinensis + (8), Poa viridula + (2),
Potentilla chinensis 1 (7), P. discolor + (7), Pteridophyta no. 1 indet. m (11), Pycnostelma paniculata r (1),
Robima pseudo-acacia 1 (8), Rosa multiflora + (8), Rubus corchorifolius + (6), Sanguisorba hakusanensis
+ (8). Sanicula chinensis r (6), Scilla scilloides + (11), Scrophularia koraiensis r (17), Sedum kamtschati-
cum + (11), Spiraea pubescens + (5), Taraxacum sp. r (1), Thalictrum sp. + (9). Th. baicalense ¢ (2), Th.
contortum + (8), Themeda japonica + (1), Ulmus coreana Nakai + (11), Fiburnum sargentii v (2). V. sar-
gentii f. lutescens (Nakai) Uyeki r (5).

Relevé data (Table 8.10):

rel. altit.  exp. slope cover in % date MS  location author
no. (m) (°) E; E,» E, Eo

peucedanetosum terebintacei

1 230 WSW 20 75 30 60 0O 13.06.90 L hills over the monastery J

2 200 w 10 8 50 70 5 13.06.90 L 1.5 from from small gorge J

3 250 w 20 70 40 60 O 140690 T slope over the dam J

4 240 NE 28 60 S5 70 <5 020688 T N fr capitol, Chansupon P K

5 230 ENE 33 60 S50 70 O 03.06.88 T Chansupon Peak K

6 250  WNW 20 60 40 60 O 13.0690 T Mt. Taesong K,S
7 260 SW 22 60 50 60 0 13.0690 T Mt. Taesong K.S
8 250 NE 15 70 60 60 0 14.06.90 T near shore of Taesong Lake K,S
9 250 E 23 75 60 S50 0 14.06.90 T near Taesong Lake K,S
lilietosum parthenenioni

10 235 S 30 80 40 40 5 01.06.88 L slope K
11 235  SSwW 12 80 50 30 20 01.0688 L slope K
12 140 SE 30 70 50 20 <5 040688 T Chansupon Peak K
13 140 SE 30 75 50 35 0 04.0688 T Chansupon Peak K
14 185 E 20 70 50 20 <5 010688 L slope K
15 185 W 20 70 45 30 0 01.06.88 L slope K
16 150 NNW 32 75 55 60 <5 040688 T Chansupon Peak K
17 140 NW 22 55 50 55 0 04.06.88 T Chansupon Peak K
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Table 8.11. Saso-Quercetum mongolicae quercetosum variabilis var. typicum (a)

and var. potentillosum fragarioidis (b).

Variant

a b
11111 1111122

Relevé number 12345678901234 5678901 ct

Diagn. taxa - Saso-Quercetum mongolicae quercetosum variabilis

Es

Quercus serrata (LiQ) 33.341.333+4++.. 3.1.+.. 62

Quercus variabilis (LiQ) 3a3...1...341. .la..a. 48

E;

Callicarpa dichotoma (LiQ) 40141 +....111 +11.1.. 57

Quercus serrata P B T 14

Quercus variabilis (LiQ) e 1 10

E1

Quercus serrata (LiQ) l1.r r++... +.+ 33

Quercus variabilis (LiQ) 1......... .. o, + 14

Callicarpa dichotoma (L1iQ) ++. ... +...... 14

Dif. - var. typicum

Ez

Palura paniculata (RQ) +111+..1aa.... ..... + 43

Solenolantana carlesii (LiQ) F 20 S 19

E1

Sasamorpha purpurascens var. borealis 44.34313444143 ....... 62

Astilbe koreana (RQ) +o44+. L cat+ oLl oL 29

Palura paniculata (RQ) r B T 14

Dif. - var. potentillosum fragarioidis

Ey

Fotentilla fragarioides e ++r.+ 19

Lindero-Quercion mongolicae (LiQ)

E3

Carpinus laxiflora ald3... .1+ 11..... 33

Quercus moc-cormickii o Lo, lla.... ..., 14

Rhus javanica e 1 ..., 5

Bz

Lespedeza maximowliczili 3aaa+3.11laala aa.++.a g6

Carpinus laxiflora S T 1.+ +.o+.++ 33

Rhus javanica F o0 oo 14

Rhus verniciflura  LLl0... S 10

Quercus mc-cormickii — Looloo.. o 10

Codonopsis lanceolata e 5

Viburnum wrightii e L1 5.

71

Lespederza maximowlczii 11.1.1+1++.1+1 1.+ 62

Syneilesis palmata a.l..l+a..11.. +..rla. 52

Yisporum smilacinum Floo ool 1. 1 19

Codonopsis lanceclata O P +. r + 19
nenus undulatifolius et e + .. 10
] laxiflora i e e Lt 10

carlesii e e 5

us me-cormicskiioo L T e 5
Javanica e toos oo ol

Viburnum wrightii e e +. 5

Pino koraiensis-Quercion mongolicae (PkQ)

Es

Magnolia sieboldii ... 1o oo, 5

Cornus controversa D 5

B

Magnolia sieboldii 1 +Hoall+oo. oL, 33

Finus koralensis T T 10

Cornus controvers: TS 5

Betula hmidtii Lo . N 5

Deutcia glabrata e et e e e ] 5

E)

Athyrium coreanum (transgr.) ..., LR L G|

Pinus koraiensis B 10

Diarrhena japonica PR v 10
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Table 8.11. Continued.

Variant a b
11111 1111122

Relevé number 12345678901234 5678901 ct
Viola collina — LL..... Fo e e 5
Magnolia sieboldii —  L........ Fovh e 5
Rhododendro-Quercetalia mongolicae (RQ)
Es
Quercus mongolica .a3.1la.1..1134 a444335 76
Pinus densiflora aa.l....ltaa++ rrlar.1 71
Acer pseudosieboldianum .a.a..3.1la.+.a 1.11a.1 57
Styrax obassia c.o.a. 10304400 +o+ 1. 38
Fraxinus rhynchophylla cav.s 1l o+ L 33
Prunus leveilleana - N 1.o..... ++...al 29
Maackia amurensis oo o 10
Tilia mandshurica ... e e 1 10
Micromeles alnifolia ..., - I St 10
E
Acer pseudosieboldianum a3aaaaaaaaatal aa3a331 100
Benzoin obtusilobum laaaaaaalalaaa aallala 100
Styrax obassia al3ala+l.alll+ +.lalm. 86
Stephanandra incisa all+.l+aal+... ++1.+.1 71
Rhododendron schlippenbachii al..al..lal+13 .3a3..1 &7
Fraxinus rhynchophylla I+l.+..+11+.+. .o+ 4+ BT
Rhus trichocarpa EETIE o ++ ++++L. 0 48
Rhododendron mucronulatum a....l..1l....a .taa+.. 38
Quercus mongolica oo 1l.a 1.111.. 38
Micromeles alnifolia ST PR I S Louto o+ 33
Weigela florida +.o. ot + ...t 29
Prunus leveilleana +11..... Toooe oo, + 24
Maacklia amurensis P + L. 2
Corylus heterophylla B +.+ 19
Tripterygium regelii at+. . looaos oL, 19
Tilia amurensis P e 19
Vitis amurensis PO 14
Lespedeza bicolor Fo i e I SN 10
Pinus densiflora R R 1o, oo 10
Corylus heterophylla var. thunbergii .. ..., oo 5
Vaccinium koreanum e e, 5
Fagara schinifolia e e e + 5
Tilia mandshurica e i e e + 5
£1
Benzoin obtusilobum +.11+111+.+1.1 al++1+. 81
Carex lanceolata +11..1.+.++a.1l 1+1llazaa 76
Ainsliasa acerifolia laalllalll+.+. ++..+.. 71
Acer pseudosieboldianum 11.+4+11.11..11 .at++.+. 67
Vitlis amurensis B O + 48
Styrax obassia B T N T AT T U G 1<
Quercus mongollica O S R ++. 111+ 38
Isodon exxcisus 111 4+, ..., o 33
Fraxinus rhynchophylla N AP o LR S 33
Melampyrum roseum P ta.+ +.1r 33
Stephanandra incisa E R I SRt 29
Rhododendron schlippenbachii looo+. o4t R IR 24
Finus densiflora LA . +.r. 24
Atractylodes ovata — LL.L.i.o... +. 1.++ 19
Hosta longipes ... +. + M. ..., 14
Parthenocissus tricuspidata oo, Fooii e e 10
Hepatica asiatica T 10

ia amurensis R et 10

trichocarpa ... +. Faoa .. 10

> b1 lor F o e e 5
sryius heterophylla N 5
sieboldiana Lt 5
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Table 8.11. Continued.

Variant a b

11111 1111122
Relevé number 12345678901234 5678901 ct
Prunus leveilleana TS 5
Tilia amurensis TS 5
Meehania urticifolia (RmP)  ...... oot 5
Micromeles alnifolia —  Lo.i.o... e e 5
Tripterygium regelii L L.l.o... Fooiie e 5
Rhododendron mucronulatum Lo i oia... i S 5
Fagara schinifolia e e e e + 5
Querco-Fagetea crenatae (QF)
Es
Acer monc l.aa.l+.1.+.000 oo, 33
Kalopanax pictus I L 19
Carpinus cordata P R N + a 19
Actinidia arguta 11. Toeoior ool 14
Quercus acutissima L., l.o.... 3a c...... 14
Carpinus coreana L.l 3330000 i 14
E:
Acer mono 1+ ml.l..+. ..., 1 3
Euonymus oxyphylla too. oo +1.++ 29
Kalopanax pictus R SR ol 24
Actinidia arguta 1+..... oo Lo, 14
Carpinus cordata ... a....l.+ oo, 14
Carpinus coreana  iiiiiaa. Fao..oe e 10
Quercus acutissima e +1. ..., 10
Actinidia kolomicta T 5
Eq
Carex aza.t+t+a.al.... a.lla.+ 62
Aster LI AT S S A5 o V6 S 964
Viola P TP I L. 19
Fuonymus oxyphylia Ll .00, L S T ]
Pyrola japonica i + Lot 14
Acer mono 2 P 10
Smilax nipponica ... AT 10
Kalopanax pictus e r . 10
Actinidia arguta T, 5
Athyrium yokoscense B 5
Carpinus coreana TR 5
Carpinus cordata L., Foei e 5
Smilacina japonica agg. e e + 5
Asarum heterotropoides L e e + 5
Others
E»
Rhamnus davarica L. @t 1 4L 33
Lespedeza hedysaroides oL, 1+.+ 1+a + 033
Viburnum dilatatum ... +1.. 4 + 19
Clerodendron trichotomum + R Feeee 14
Rubus crataegifolius t.o.r. oo oo 14
Eq
Spodiopogon sibiricus [ B 11.4 1+++..1 43
Artemisia keiskeana L., +.o.rlo+ 01401110 43
Lysimachia clethroides 1.0, .. +. +. ++ 33
Calamagrostis arundinacea F A l.r ++ + 29
Smilax oldhamii S0 N + 19
Smilax sp. L. ) S oot t 19
Viola chaerophylloides ..., Foea . rr.l 19
Rubus crataegifolius o +1ll....oooioL oo 14
Viola selkirkii — Hdllooooioioe coaa... 14
Disporum sessile  H b o e e e 14
Cale 1...... 14
Va koreanum L 14
Fteridophyta no. 3 indet. L., T+ Lo, 14
Boshmeria tricuspidats L., R S 14
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338 Chapter 8
In two relevés:

Ea: Callicarpa japonica + (1, 3 ), Euonymus macroptera 1 (8), + (10),

E,: 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), Solidago japonica + (14, 20), Synurus pungens

+ (1), ¥ (3), Thalictrum filamentosum + (1, 2), Viola sp. + (15, 19), V. orientalis 1 (8), + (9).

In one relevé only:

Es: Actinidia polygama 1 (4), Carpinus japonica 1 (3), Castanea crenata a (19), Fraxinus mandshurica 1

(1), Tilia fusiformis 1 (10), T. ovalis 1 (7),

Es: Acer palmatum Y (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), .

E,: Aconitum pseudolaeve agg. + (20), Angelica decursiva 1 (20), 4. 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), Chrysanthemum indicum + (21), Clematis brachyura r

(15), Commelina communis + (3), Corydalis pallida + (20), Cynanchum ascyrifolium + (2), Desmodium

racemosum + (3), Dryopteris sp. + (7), D. subtripinnata + (18), Eupatorium japonicum r (17), Hemerocallis

minor r (21), Hosta sp. 1 (12), H. minor + (8), Hypericum ascyron + (3), Isodon inflexus a (20), Lactuca

bungeana + (20), Lepisorus ussuriensis + (4), Ligustrina reticulata + (20), Liparis koreana + (3), Osmunda

cinnamomea + (20), O. japonica 1 (3), Paraixeris denticulata r (21), Polygonatum odoratum var. pluriflo-

rum 1 (7), Polystichum sp. + (7), Pteridium aquilinum 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), Thalictrum actaefolium + (7), Tilia ovalis + (7), Trillium sp. + (7), Veratrum japonicum r

(15), Viburnum sp. + (12), Vicia venosa r (15), Viola acuminata r (21), V. albida + (S), V. diamantica + (7),

V. dissecta + (1).

Relevé data (Table 8.11):

rel. altit. exp. slope cover in % date MS location author
no. (m) (°) E; E, E; Eo

var. lypicum

1 300 NE 28 75 65 60 20 220690 K r bank of Ondzongtschon River K,S
2 300 E 25 80 50 70 <10 220690 K r bank of river, 4 km from Ondzongri K,S
3 400 SwW 20 75 70 50 <10 220690 K r bank of river, 5 km from Ondzongri K.S
4 350 SSE 35 80 60 50 <10 280690 K under Kuryong Waterfall K,S
5 200 NE 30 70 50 75 <5 280690 K forest on the block field K,S
6 240 N 40 75 60 60 O 141089 K Kuryong Waterfall, N slope N

7 180 NE 25 90 40 35 0 14.10.89 K Kuryong Waterfall B

8 170 NE 43 80 50 70 0 07.06.88 K r bank of river, 2 km from Ondzongri K

9 180 N 40 80 S0 75 <5 07.0688 K r bank of river, 2 km from Ondzongri K
10 195 Nw 38 70 40 75 O 07.06.88 K r bank of river, 2 km from Ondzongri K
11 220 S 35 75 50 75 0 15.1089 K Manmoulsang Valley N
12 200 S 45 90 60 25 0 14.10.89 K Kuryong Waterfall, bridge over river N,B
13 180 E 7 9 20 75 O 141089 K Kuryong Waterfall B
14 160 E 20 70 75 40 0 14.10.89 K Kuryong Waterfall B
var. potentillosum fragarioidis

15 300 SE 10 60 60 40 0 15.10.89 K Manmoulsang Valley N
16 260 w 5 75 65 70 0 141089 K under Kuryong Waterfall N
17 200 w 30 80 70 20 O 21.1089 C Pagyon Valley, under waterfall N
18 450 SW 35 9% 60 20 O 21.10.89 C Pagyon V, over Tehum-san Temple N
19 290 E 30 5 50 40 O 21.10.89 C Pagyon Valley, 500 m over Kwanum N
20 380 SwW 24 75 60 65 0 30.0986 S near the Suyan Monastery ruine K,J
21 600 S 20 90 50 20 O 02.10.89 S ridge un hill with transmission N,V
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Forest vegetation of the northern Korean Peninsula
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344 Chapter 8

In two relevés:

E;: Castanea crenata a (8), 4 (9), Populus koreana + (16, 18);

Ej: Castanea crenata 1 (12), + (40), Ligustrum obtusifolium 1 (36), r (10), Pinus rigida + (10, 15), Rhamnus koraiensis a (8), + (11),
Robinia psendo-acacia 1 (13, 38), Rubus crataegifolius + (12, 16), Tilia sp. +(26), 1 (27), Viburnum dilatatum 1 (39), + (14);

Eq: Allium chinense G. Don. + (2, 35), Artemisia annua + (13, 16), A. asiatica + (25, 26), 4. messerschmidtiana + (5, 35), Asplenium viride
Huds. + (6, 25), Aster ageratoides r (10), + (15), Boehmeria tricuspis + (33, 34), Cephalanthera longibracteata r (26), + (27), Chrysanthe-
munm zawadskii 1 (28). + (29). Clematis brachyura r (9, 13), Dioscorea quingueloba + (16, 27), Dryopteris 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).

In one relevé only:

Ey: Alnus maximowiczii t (13), Juglans mandshurica 1 (9), Prunus maximowiczii + (9), Sorbus commixta + (19), Wisteria floribunda +
(10,

Ez: 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 t (16), Securinega suffruticosa + (39), Smilax china a
(33), Syringa dilatata + (39). Ulmus sp. r (18), U. davidiana + (19),

Ei: Acer barbinerve + (27), Aconitum sp. + (5), A. pseudolaeve agg. r (9), Adenophora sp. + (26), A. liliifolia r (38), Agrimonia sp. + (3), A.
pilosa + (9), Amitostigma gracile t (24), Angelica gigas + (34), Artemisia sp. + (27), A. capillaris a (16), A. rubripes 1 (11), A. viridissima
1 (32), Asperula platygalia + (), Aster meyendorfii + (16), A. pekinensis 1 (9), A. tataricus + (12), Athyrium crenatum r (21), A. nipponi-
cum +(9), Calamagrostis sp. + (25), C. langsdorfii 1 (30), Campanula sp. + (35), Carex sp. 1 (19), C. tristachya + (16), Castanea crenata r
(17), Cephalanthera erecta + (27), Cerastium caespitosum + (6), Chimaphila japonica r (17), Chrysanthemum coreanum + (4), Clematis
koreana + (8), C. tubulosa + (12), Clerodendron trichotomum + (5), Convallaria keiskei m (27), Corchoropsis psilocarpa + (36), Cyperus
rotundus + (16), Davallia mariesii 1 (6), Disporum sessile + (20), Dryopteris bissetina a (27), D. gymnophylla + (9), Elscholzia patrini v
(13), Eupatorium japonicum r (13), E. lindleyanum + (2), Festuca sp. 1 (26), F. ovina + (10), Galium kamtschaticum t. intermedium Ta-
keda + (27), Gentiana zollingerii r (27), Girardinia cuspidata 1 (25), Gymnocarpium jessoense (Koidz.) Koidz. 1 (6), Lespedeza hedysar-
oides 1 (1), Ligusticum tenuissimum r (3), Lilium cernuum v (26), L. distichum + (27), L. tsingtanense v (27), Liparis krameri + (19),
Melampyrum ovalifolium a (26), Morus bombycis + (13), Muehlenbergia japonica + (13), Orostachys erubescens r (18), Orthodon punc-
tatum r (16), Paris verticillata + (39), Peucedanum formosanum r (18), Phegopteris polypodioides + (27), Phlomis koraiensis r (9),
Phragmites communis + (16), Pinus rigida + (15), Polygonatum involucratum m (27), P. hastatosagittatum + (6), Potentilla chinensis +
(16), Rubia chinensis + (27), Rubus oldhami + (34), R. parvifolius + (16), Saxifraga sp. + (30), Scabiosa fischeri + (31), Scilla scilloides +
(39), Sedum sp. 1(25), S. purpureum + (36), S. verticullatum + (19), Setaria glauca r (36), S. viridis + (16), Sorbus commixta + (19), Stipa
extremiorientalis + (9), Syneilesis aconitifolia + (5), Synurus pungens + (5), Thalictrum contortum +(9), Th. coreanum + (5), Th. thunber-
giit (8), Veronica linariaefolia + (13), Viburnum sargentii + (27), Viola chaerophylloides + (27), Vitis sp. + (25), Weigela florida r (36).

Relevé data (Table 8.12):

rel. altit. exp. slope cover in % date MS  location author
no. (m) (°) E;s E. E  Eo

Juniperetosum rigidae

1 600 NNW 25 50 70 20 0 02.10.86 S Haedju, hills over the quarry !

2 650 SE 20 60 40 60 0 02.10.86 S Haedju, hills over the quarry J

3 650 SSE 25 50 60 40 0 02.10.86 S Haedju, hills over the quarry J

4 400 SW 10 60 30 15 0 21.1089 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 km from harbor J

7 130 SE 20 65 75 20 0O 30.09.89 S E from waterfall, under rocks N,V.B
8 175 SSE 15 70 8 1S O 29.09.89 S near waterfall N,V,.B
9 230 N 10 95 80 20 0 26.09.89 L slope near temple N,V.B
10 150 SW 10 60 40 45 0 20.10.89 Ke Kaesong, near cemetery in forest N

11 460 SSw 20 80 8 20 O 02.10.89 S Hacedju, valley N

12 380 S 40 60 70 25 0 01.10.89 S Haedju, valley behind quarry N.Li
13 200 S 15 80 40 20 0O 26.0989 L slope near temple N,V.B
14 30 E 20 8 30 85 0 13.10.89 K over Samilpo Lake N

15 180 SE 25 70 30 50 0 22.10.89 Ko near vault of Kings of Koryo N

16 150 - 0 50 60 40 0 17.10.89  Ke Kaesong, near town N,B
deutzietosuin prunifoliae

17 520 S 45 70 30 10 0 10,1089 M ridge over Hwayangam Temple  N,B
18 790 S 55 60 20 20 O 10.10.89 M over Hwayangam Temple N

19 ? w 20 70 20 20 15 09.1089 M Sarnwonam Temple B,V
20 360 SE 45 80 40 30 0 10.1089 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 S 170986 M below Sanwonam Monastery K

23 665 E 44 75 70 60 <5 17.0986 M below Sanwonam Monastery K

24 060 ENE 30 75 80 25 0 17.09.86 M near Sanwonam Monastery K

25 520 S 30 75 60 50 S 14.06.84 M Sanwon Valley D

26 600 S 25 85 30 50 5 15.06.84 M Manpoktong Valley D

27 300 NNW 10 70 70 70 0 18.06.84 M slope over Myohyan-san Hotel D



Forest vegetation of the northern Korean Peninsula

styracetosum obassiae

28 110 S 25 60 60 70 S 25.0690 K 3 km SW from Hotel Kumgang  K,S
29 300 E 30 70 60 40 <5 25.0690 K 3 km from hotel, under ridge K,S
30 50 WNW 33 50 70 50 0 08.06.88 K slopes over Kumgang hotel K
31 60 Nw 40 60 70 25 0 08.06.88 K slopes over Kumgamg hotel K
32 100 S 35 50 45 50 15 08.0688 K slopes over Kumgang hotel K
33 50 SW 25 60 70 75 0 08.06.88 K slope over Kumgang hotel K
34 30 N 35 70 85 45 0 08.06.88 K slope over Kumgang hotel K
35 320 Sw 25 35 50 30 0 01.10.86 S Haedju, over the quarry J
36 270 SE 20 30 30 20 O 30.09.89 S rocks near waterfal 1
37 480 S 20 20 15 15 0 21.10.89 C Pagyon Valley B
38 150 NE 25 0 35 40 20 20.10.89 Ke Kaesong, hills near capitol N,B
39 520 ? 35 0 60 20 0 02.1089 S Haedju valley over the quarry B
40 175 E 5 0 70 30 0 30.09.89 S Haedju, over the quarry N,Li
Table 8.13. Syneilesio palmatae-Carpinetum laxiflorae.

Relevé number 1 2 3 4 5 6 17 c

Char. and dif. - Syneilesio palmatae-Carpinetum laxiflorae

Es

Carpinus laxiflora (LiQ) a 1 a 1 4 5 2 100

E;

Carpinus laxiflora (LiQ) 1 a 1 1 + 3 + 100

Viburnum wrightii A 43

Corylus mandshurica 1 0+ 29

Ey

Carpinus laxiflora (LiQ) + 0+ + 1 57

Corylus mandshurica + .+ o+ 43

Disporum smilacinum (LiQ) + a m 43

Saussurea nivea (d) + 1 1 . . 43

Asperula maximowiczli + . .o+ + 43

Galium trifloriforme + 4 29

Osmunda claytoniana + o+ 29

Smilax nipponica (QF) + o+ 29

Viburnum wrightii + o+ B

Lindero-Quercion mongolicae (LlQ)

E-

Quercus variabilis a 14

Callicarpa dichotoma + 14

Rhus javanica r 14

Solenolantana carlesii r 14

Ey

Syneilesis palmata + 1 + 1 57

Lespedeza maximowiczil + o+ 1 43

Quercus variabilis + o+ . 29

Oplismenus undulatifolius + 4
Rhododendro-Quercetalia mongol:l.cae (RQ)

Es

Quercus mongolica 4 3 3 3 3 a 3 100

Pinus densiflora a 1 1 1 + . 71

Acer pseudosieboldianum + + 29

Styra» obassia + . 14

Magnolia sieboldil (PkQ) 1 14

Fraxinus rhynchophylla + 14

Prunus leveilleana + 4

Bz

Rhododendron schlippenbachii a 3 3 3 1 a 3 100

Rhododendron mucronulatum a 1 a a 1 a a 100

Acer pseudosieboldianum a + 1 + 3 . + 86

Stephanandra incisa 1 . 4+ 1 1 a + 86

Quercus mongollca + a + + 1 . 1 386

Benzolin obktusilobum a 1 a 1 1 71

Fraxinus rhynchophylla 1+ . + o+ 4 71

Micromeles alnifolia 1+ + .+ 57

Weigela florida + + o+ o+ 57

FPalura ,)dull,ul ata 1 1 1 43

Styras obas

4.3
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Table 8.13. Continued.

Relevé number 1 2 3 4 5 6 c
Lespedeza bicolor 1+ . 29
Fagara schinifolia 1 29
Corylus heterophylla . a 29
Prunus leveilleana 1 14
Deutzia glabrata (PkQ) . . 14
Magnolia sieboldii ({PkQ) 14
By
Benzoin obtusilobum 11 + + 1 + 100
Carex lanceolata + .+ + 1+ 86
Rhododendron schlippenbachii T+ 4+ 1 + 71
Rhododendron mucronulatum I+ + 1 . 71
Fraxinus rhynchophylla + 0+ o+ o+ o+ 71
Acer pseudosieboldianum I 57
Styrax obassia ro+ o+ 4 . 57
Melampyrum roseum 1+ + . 4+ 57
Stephanandra incisa . + 0+ o+ 1 57
Quercus mongolica + .+ 4+ . 43
Pinus densiflora r + . r 43
Hepatica asiatica 1 Lot 43
Vitis amurensis . + 1 43
Weigela florida + P + 29
Lespedeza bicolor + o+ 29
Prunus leveilleana + o+ . . 29
Indigofera kirilowili . + r 29
Athyrium coreanum (PkQ) . + 29
Diarrhena japonica (PkQ) + 14
Micromeles alnifolia + 14
Parthenocissus tricuspidata + . 14
Atractylodes ovata + 14
Carex nanella + 14
Euconymus alata + . 14
Maackia amurensis + 14
Corylus heterophylla + 14
Fagara schinifolia r 14
Querco-Fagetea crenatae (QF)
E3
Quercus dentata . + 14
Acer mono 14
B
Euonymus oxyphylla 1 r 2
Kalopanax plctus + 14
Acer mono 14
Eq
Carex siderosticta a a m a a a
Aster scaber + + o+ + 4
Viola kelskeil 1 4 1
Fyrola japonica + .ot
Asarum heterotropoides . 1+
Euconymus oxyphylla + .
Athyrium yokoscense 1 .
Athyrium vidalilil 1
Quercus dentata +
Others
Ex
Castanes crenata a + o+ 43
E:z
Ligustrina reticulata + 4+ 29
E1
Solidago japonica T+ o+ o+ o+ o+ 86
Spodiopogon sihiricus + 4+ o+ 4+t 86
Artemisia keiskeana - T S 86
crenata + . oo+ 4=
eris subtripinnata 1 . 4
Sanicula tuberculata Pt
Lysimachia clethroides + 4
Agrimonia pilosa +4
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Table 8.13. Continued.

Relevé number 1 2 3 4 5 6 1 c

Allium komarovianum + .+ 29
Peucedanum tereblntaceum . + . . .o . 29
Thalictrum coreanum . .oomoa 29
Rubus crataegifolius . R 29
Lonicera praeflorens . N 29
Astilbe koreana . R 29
Calamagrostis arundinacea N O 29
Liparis krameri . . . . r r . 29

In one relevé only:

E;: Betula cf. chinensis + (1), Cornus coreana + (2), Deutzia sp. + (1), Lespedeza
hedysaroides 1 (5), Viburnum dilatatum r (7),

Ei: Asperula platygalia + (1), Aster tataricus + (3), Atractylodes koreana 1 (1),
Chrysanthemum indicum + (1), Lactuca bungeana + (3), Lespedeza cyrtobotrya 1
(6), Lygodium japonicum a (2), Paraixeris denticulata + (5), Phegopteris polypodi-
oides + (1), Polygonatum involucratum r (1), Potentilla fragarioides + (6), Quercus
serrata v (1), Saussurea eriophylla r (7), S. triangulata + (1), Smilax sp. + (6), S.
oldhamii + (3), Viola orientalis + (1), V. selkirkii + (1).

Relevé data (Table 8.13):

rel. altit. exp. slope cover in % date MS  location author
no. ( m ) ( ° ) E3 E2 E] Eo

1 420 NW 35 75 60 25 <5 050790 S E part under highest summit K,S

2 330 N 37 60 8 50 S 30.0986 S near the ruine Suian Monastery  K,J

3 390 NwW 28 65 75 60 0 30.09.86 S near the ruine Suian Monastery  K,J

4 390 Nw 28 60 75 45 0 30.09.86 S near the ruine Suian Monastery K

5 220 E 30 85 80 25 0 30.09.89 S near waterfall N,V.B
6 100 N 15 95 65 40 1 30.09.89 S below waterfall, block fields N,V.B
7 280 N 30 75 60 30 0 30.09.89 S near waterfall N,Li

Table 8.14. Communities of alliance Weigelo floridae-Fagarion schinifoliae: Lilio lancifolii-Rhododendretum
schiippenbachii (rels 1-8), community Indigofera kirilowii-Securinega suffruticosa (rels 9-12).

111
Relevé number 12345678 c 9 01 2
Char. and dif. - Lilio lancifolii-Rhododendretum schlippenbachii
E:
Lespedeza bicolor (RQ - Lransgr.) maal+ . ++ 88
Vaccinium koreanum (RQ - transgr.) + 1 + a 50
E1
Atractylodes ovata (RQ =~ transgr.) 1+1++ 1+ 113100 . +
Polygonatum humile + + + + + + + + 100
Lespedeza bicolor (RQ - transgr.) 11m++ + . + 88
Vaccinium koreanum (RQ - transgr.) 1+13331. 88
Hemerocallls minor + 1 +++1 .1 88
Lilium lancifolium + r+ ++ 1+ 88
Chrysanthemum coreanum 1+ ++ + + . 75
Asplenium sarelil + 11+ + . . . 63
Dif. of comm. Indigofera kirilowii-Securinega suffruticosa
B>
Indigofera kirilowii (RQ) o e e e 0 1a11
Securinega suffruticosa e e e 0 1 1ba
Stephanandra incisa (RQ) e e e e 0O a 4 +
Rhus javanica (LiQ) e e e e e 0 + + 1 .
Benzoin obtusilobum (RQ) e e e e e 0O . a+ +
Rosa multiflora e e e e 0 3 a
Ligustrum obtusifolium e e e e 0 3 a
£y
Miscanthus sinensis e e e e e D1 m+ +
Rubus crataegifolius L e e e 01l ++1
Aster ageratoldes e e e e e 0 1 + + +
Smilax sieboldil e e e e O+ r + +
Paraixeris denticulata e e e e e e O + .+ +
Chrysanthemum lavandulaefolium e e e O+ +

+
[

Boehmeria splcata e e e e e 0
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Table 8.14. Continued.

111

Relevé number 12345678 c¢ 901 2
Weigelo floridae-Fagarion schinifoliae (WEF)
E2
wWeigela florida (transgr.) 1+ 1 + + . 1 88 11 3 a
Fagara schinifolia (transgr.) 1 .++allm 88 a+ + a
E;
Weigela florida (transgr.) ++ 4+ . . . . . 38
Rhododendro-Quercetalia mongolicae (RQ)
E;
Quercus mongolica 333333a3100 . .+
Rhododendron mucronulatum aaaba3daaloo . +
Rhododendron schlippenbachii aaama311100
Pinus densiflora lal.ald4 88 r
Acer pseudosieboldianum + 1 + 1+ 1 + 89 1
Micromeles alnifolia ++ .+ + 11+ 88 +
Juniperus rigida (RmP) 1+ 1 .+ + 63 +
Fraxinus rhynchophylla + + 25 1 +
Prunus leveilleana PO Y NG T
Aralia elata e e e e e 0 + +
Corylus heterophylla

var. thunbergili e e e e e o +
Quercus variabilis (LiQ) 0
Palura paniculata o] 1
By
Carex nanella aaallaaaloo
Rhododendron mucronulatum + + + + + + 1 88
Rhodedendron schlippenbachii + + + + + + 1 88
Finus densiflora + o+ o+ o+ o+, 75
Juniperus rigida (RmP) + + 1 . 3
Quercus mongolica .. + 4+ + 1 63
Syneilesis palmata (LiQ) + o+ L L. 38
Benzoin obtusilobum R ST U £ - S
Fraxinus rhynchophylla P e £ A
Acer pseudosieboldianum .. .11+ . . 38
Melampyrum roseum e . . o+ o+ 25
Deutzia glabrata (PkQ) e e e e . .t + 25
Micromeles alnifolia R T A
Platycodon grandiflorus (RmP) R |
Vitis amurensis e e e e e 0O + m
Aconitum triphyllum (PkQ) e e e e 0 + +
Meehania urticifolia (RmF) e e e e e O o+ r
Isodon excisus Coe e e e [
Codonopsis lanceolata (LiQ) e e e 0
Corylus heterophylla Coe e e [
Carex lanceoclata Ce e e e o ..+
Querco-Fagetea crenatae (QF)
E:
Actinidia arguta e e e e o . .+ 1
Euonymus oxyphylla 0 +
Eq
Carex siderosticta mal 111 75 .
Viola Kkelskel + o+ . 25 +
Aster scaber . + 13 .+
Quercus dentata 8] +
Others
By
Spodiopogon sibiricus alll1l+ aalod + 1 4
Artemisia keiskeana 11mmlm+ + 100
Saussurea nivea + + + + + + . 75
Agrimonia pilosa +4+r . ++ .+ 75 . . .
Chrysanthemum indicum A + 14+ 75 . 01+
Peucedanum tereblntaceum + + 1 1. 50
Lactuca bungeana o+ r r . . . 50
Sedum polytrichoides + 4+ r .. . 38
Fotentilla dickinsii A T A S a

Sanicula tuberculata + 4+ 0. ... 2



Forest vegetation of the northern Korean Peninsula

Table 8.14. Continued.

Relevé number

678 c 9

o+
=
N

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
Setaria glauca
Lysimachia clethroides
Eupatorium japonicum

[T Il K62

25
. . 25
+ . 25

COCO0OO000OOC
T T RS
R = I

R e S
+ o+t .

In one relevé only:

Ez: Clerodendron trichotomum m (11), Lespedeza hedysaroides a (11), Picrasma quassioides + (12),

Rhamnus davurica 1 (11), Salix sp. 1(3);

Ei: Adenophora tetraphylla + (7), Arundinella hirta 1 (12), Astilbe thunbergii + (10), Calamagrostis.
arundinacea + (11), Callicarpa dichotoma + (9), Dryopteris sp. + (12), Gypsophila oldhamiana + (12),
Polystichum sp. + (12), Rubia cordifolia agg. + (12), Selaginella involvens + (3), Synurus deltoides +

(10). Viola keiskei + (12), V. variegata + (12).

Relevé data (Table 8.14):

rel. altit. exp. slope cover in % date MS  location author
no. (m) (°) E; E Eg

Lilio lancifolii-Rhododendretum schlippenbachii

1 590 N 40 65 50 15 021086 S stope with granite wall K,J
2 590 NwW 45 60 45 20 021086 S slope with granite wall K

3 590 N 40 70 60 15 02.108 S slope with granite wall K

4 610 N 35 75 50 0 02.10.86 S summit over quarry K

5 620 N 40 85 45 0 02.10.86 S summit over quarry K

6 630 N 30 65 45 10 02108 S summit over quarry K,J
7 630 SE 48 8 30 O 02.10.86 S summit over quarry K

8 630 SE 30 9 45 10 021086 S sumunit over quarry K
Indigofera kirilowii-Securinega suffruticosa community

9 230 w 25 75 25 0 01.10.89 S valley behind the quarry N,Li
10 200 W 15 9 40 0 01.1089 S valley behind the quarry N

11 ? S 30 60 30 O 02,1089 S Haedju, Myongsokol Valley B
12 400 SE 35 50 20 O 01.10.89 8 Haedju, Myongsokol Valley B

Table 8.15. Synopltic table of the North Korean coniferous forests.

Colunmn 1 2 3 4 5 6 7
Numper of relevés 41 12 18 27 18 3 4
Rhododendro aurei-lLaricetum olgensis

Ez

Rhododendron aureulm (AP) 88 11 1

Ey

Aquilegia japonica 46 17 11 .

Allium thunbergil 46 51 5 .

Farn. ia palustris 41 11 1
Agrostis flaccida 34

Anthoxanthum nipponicum 34

Tofieldia nuda 29

Eo

Cladonia unciallis 24 - ~
Goodyero repentis-Piceetum jezoensis

Es

Usnea longissima Ach. 67 7 - -
E-

ilsnea longlssima Ach. 67 - -

349
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Table 8.15. Continued.

Column 1 2 3
Number of relevés 41 12 18

E,

Goodyera repens (VP) 92
Listera nipponica . 33
Lycopodium cryptomerianum (VP) 33 6
Eo

Peltigera lepidota 25
Carici peiktusani-Abietetum nqphrolepldls

E»

Prunus padus . . 61
Acer tegmentosum . . 22
Ribes komarovii . . 22
E1

Carex nanella 5 . 78
Carex peiktusani 15 25 67
Cerastium frucatum . . 61
Sanguisorba tenuifolia . . 44
Prunus padus . . 28
Ledo decumbentis-Laricetum olgensis
Es

Betula platyphylla (AP)

E
Betula paishanensis

By

Ledum decumbens

Artemisia stolonifera 1
Potentilla cryptotaenia

Fragaria orientalis

Valeriana fauriei 2
Eo

Cladonia ternuiformis

(o))

~N wm
[e2s

[ae3
oo}

P

15
19

11

63
26

85
78
41
33
33

26

44

Polysticho retroso—paleace1-Rhododendretum dahur1c1 and

Rhododendro dahurici-Acerion barbinervi (RdA)
E:
Rhododendron dahuricum

Acer barbinerve . . S
By

Polystichum retrosc-paleaceumn

Rhododendron dahuricum

Sedum middendorffianum

Polypodium virginianum L.

Eo

Sphagnum girgensohnii . 8
Cladonia amaurocraea

Oncophorus wahlenbergii

Anastrophyllum minutum . . .
Abjetinella abletina

Peltigera scabrosa

Folytrichum commune

Feltigera lHucophlchld
(deu )

,’~¢iDC1

Entodon compressus

Taxo-Pinetum pumilae

E:

Finus pumila

Lonic sachalinensis

Tripterygium regelii

Thujo koraiensis-Piceetum jezoensis

| 351

Scabiosa japonica var. alpina Takeda

Trisetum sibiricum

Laricion olgensis (Lo)

Es

Larix olgensis 100 83 100
FPices Koraiensis 27 33 28

5

4

100

100
56

72
61
50
44

100
72
56
39
33
33
33
28
28
28
22

72

~
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Forest vegetation of the northern Korean Peninsula

Table 8.15. Continued.

Column 1 2 3 4 5 6 7
Number of relevés 41 12 18 27 18 3 4
Prunus padus 6 .
Populus davidiana 4
E:
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
Ei
Viola sachalinensis 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 sampucifolia . 17
Malus baccata 6
Spiraca ulmifolia . . 6
Abieti nephrolepidis-Piceion jezoensis (AnP)
B3
Betula ermanii 17 1
Acer ukurundense 1
Ez
Betula ermanii 22 2 2
Thuja koraiensis 3 3
Syringa wolfi 2 1
Acer tschonoskii 1 .
Acer ukurundense 1
By
Calamagrostis arundinacea

var. hirsuta Hack. 3 3
Dryopteris crassirhizoma 2 1
Betula ermanii 1 2
Syringa wolfi 1 1
Acer ukurundense . . 1
Abieti nephrolepidis-Piceetalia jezoensis (AP)
Es
Abies nephrolepis 20 100 100 11 i
Picea jezoensis 37 100 28 . 2
Sorbus amurensis 22 22
E2
Picea jezoensis 46 100 50 19 . 1 2
Abies nephrolepis 29 100 33 11 72 z
Lonicera edulis 37 17 83 30 )
Rosa davurica 10 83 7 78
Sorbus amurensis . 39 4 50 1
Clematis ochotensis 2 & 4
Betula platyphylla 39 52 83
Physocarpus amurensis
(51
Clintonia udensis 44 92 72 . . 1 2
Abies nephrolepis 32 100 94 4 33
Rosa davurica 10 g 7z 74 61
Ledum palustre var. maximum Nakai 2 17 7z 48 83
Pices jezoensis 49 100 39 37
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Table 8.15. Continued.

Column 1 2 3 4 5 6 7
Number of relevés 41 12 18 27 18 3 4
Clematis ochotensis 17 33 67 1 .
Ligularia fischeri 25 33 . 1 3
Thalictrum contortum . 17 15 1 2
Sorbus amurensis 2 22 . 1
Betula platyphylla . 2z 26
Pyrola japonica 12
Vaccinio-Piceetea (VP)
Es
Pinus koraliensis . 1
E;
Vaccinium uliginosum 15 17 .
Juniperus sibirica 10 .
Lonicera chrysantha . 22
Pinus koraiensis 1
Ey
Vaccinium vitis-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 2 . 11 11 2
Orthilia secunda 22 25 50
Calypsc bulbosa 2 33 6 . .
Pyrola incarnata 83 89 19 . .
Oxalis acetosella 33 . 1 1
Lonicera chrysantha . . 17 1 2
Phyllodoce coerulea 95 92 .
Hieracium umbellatum 20 . 41
Ligularia jamesii 5 11
Chimaphila japonica 2 6
Lycopodium obscurum 11 . 1
Majanthemum bifollum . 1 1
Lycopodium selago 5 .
Lycopodium alpinum 2
Lycopodium annotlinum 2 .
Lycopodium chinensis 11
Others
Ez
Dasiphora fruticosa 24 22 22
E;
Festuca ovina 78 58 6 67 1
Solidago japonica 71 100 94 52 1
Calamagrostis langsdorfili 78 83 67 100 .
Hypericum ascyron 2 22 19 1
Dasiphora fruticosa 63 . 11 74
Gentiana jamesili 51 42 19
Potentilla coreana Sojék 44 58 . 30
Geranium eriostemon 27 17 11
Gentiana scabra 7 26 1
Gymnadenia conopsea 49 Z6
Bupleurum euphorbioides 29 11
Dianthus superbus 24 . 26
Prunella vulgaris 17 33
Pseudostellaria sylvatica 7 28 .
FPhegopteris polypodioides 33 . 1
Pteridium aquilinum . 22 7
Eo
Ptilium crista-castrensis 78 100 94 48 67 - -
Pleurozium schreberi 61 92 78 81 61 - -
Hylocomium splendens 34 25 6 . 2 - -
Rhytidium rugosum 34 . 11 44 - -
Cetraria laevigata Rass. 20 25 19 - -
Cladonia stellaris 20 11 33 - -
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Forest vegetation of the northern Korean Peninsula

Table 8.15. Continued.

Columnn 1
Number of relevés 41

12

N
~1

Cladonia ranglferina 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

17
&7
33

42
42
17

22
22
15

Table 8.16. Synoptic table of the North Korean broad-leaved and mixed forests.

Column 1
Numbers of relevés 17

[

5 6
1 34

Lychno-Quercetum mongolicae

B3

Betula schmidtii 71
E2

Actinidia polygama 23
Betula schmidtii

Ey

Astilbe thunbergii 35
Viola diamantica 29
Actinidia polygama 23
Ligularia fischeri 17
Angelica gigas 17
Lychnis cognata 12
Primula jezocana 12
Pseudostellaria palibiniana &
Vaccinio-Quercetum mongolicae

Ea

Tilia tagquetii

Lonicera chrysantha

251

Saussurea conandrifolia 6
Geranium koreanum var. hirsutum Nakai
Halenia corniculata

Lonicera chrysantha

Duchesnea indica

Acer barbinerve .
Caulophyllum robustum 12
Tilia tagquetii .
Parthenocisso-Fraxinetum rhynchophyllae
Ez

Deutzia glabrata (PkQ) &
Staphylea bumalda 6
Codonopsis pilosula

B

Parthenccissus tricuspidata (RQ) 1z
Deutzia glabrata (PkQ)

Lactuca bungeana

Aster tataricus

Hedera rhombea

Rubia hexaphylla (Mak.) Mak.

Staphylea bumalda

Festuco ovinae-Pinetum densiflorae

Ez

FPrunus nakaii

Lespedeza daurica

E1

Atractylodes koreana ¢
Sophora flavescens

ris rossi (RmP)

40

60
20

80
60
40
40
40
40
40
z0

20
20

14

Fy
oW~

71
71
43
29
29

14

—
™~

10

w -

w &

14

14

14
14

[S2IN)
[}

oo

333
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Table 8.16. Continued.

Colurmn 1 2 3
Numbers of relevés 17 5 7

17

Saussurea eriophylla . . .
Clematis mandshurica (RmP) . . .
Polystichum pcolyblepharon

Potentilla fragarioides

Lilium concolor var. parthenenion . . .

Asparagus oligoclonus (RQ) 6 .14
Prunus nakail

Prunella asiatica

Rhaponticum uniflorum

Stevenia axillaris

Stipa extremiorientalis

Artemisia japonica

Platycodon grandiflorus (RmP)

Lespedeza daurica

Festuca ovina . .
Patrinia villosa

Saso-Quercetum mongolicae quercetosum varlabllls

Es

Quercus serrata {(LiQ) 6 .
Quercus variakilis (LiQ) . .

E>

Quercus serrata (LiQ) 6

Quercus variabilis (LiQ)

E;

Sasamorpha purpurascens var. borealis

Quercus serrata (LiQ)

Quercus variabilis (LiQ)

Artemisio-Quercetum mongolicae

E;

Pteridium agquilinum . .

Syneilesio palmatae-Carpinetum lax1florae

E;

Corylus mandshurica 6 . .
Viburnum wrightii (LiQ)

E;

Corylus mandshurica .
Disporum smilacinum (LiQ)

Asperula maximowiczili

Galium trifloriforme

Osmunda claytoniana .
Viburnum wrightii {LiQ) .
Smilax nipponica (QF) 6

Lilio lancifolii-Rhododendretum schl;ppenbachxl

Ez

Lespedeza bicolor (RQ - transgr.) 12 20 57
Vaccinium koreanum (RQ) [}

E1

Folygonatum humile

Lilium lancifolium .
Vaccinium koreanum (RQ) 6 40 .

Hemerocalllis minor . .14

Lespedeza bicolor (RQ - transgr.) .40 71

Chrysanthemum coreanum 6

Asplenium sareliil

Community of Indigofera kirilowii- Securlnega suffrutlcosa

Bz

Securinega suffruticosa

Rosa multiflora

Ligustrum obtusifolium .

Eq

Miscanthus sinensis . .14
Aster ageratoides .
Smilax sieboldii 17 .
Rukbu ‘ataegifolius z 20
Paraixeris denticulata 12

3]
oo

59
53
47
47
41
41
29
29
24
24
24
24
24
18
18
18

18

62
48

14
10

[

w
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Forest vegetation of the northern Korean Peninsula

Table 8.16. Continued.

Columnn 1 2 3 4 5 7 8 9
Numbers of relevés 17 5 7 17 21 34 7 8 4
Chrysanthemum lavandulaefolium . 2
Boehmeria spicata . 2
Pino koraiensis-Quercion mongolicae (PkQ

Es

Cornus controversa 23 20 43 5

Pinus koraiensis 35 40 . . . .
Magnolia sieboldii 55 .14 5 3 14

Acer triflorum 6 .14

Acer tegmentosum 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 .
Acer tegmentosum 17 . 43 . .
Cornus controversa 23 .29 5 .
Acer tschonoskii 17 .

Acer ukurundense .20

Ablies nephrolepis .20

E;

Athyrium coreanum 53 20 57 24 3 14
Dryopteris crassirhizoma 41 20 43 . 3

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 [

Pinus koraiensis 23 60 10 3

Bupleurum longeradiatum 23 40 .

Acer tegmentosum 12 .14 .
Cornus controversa 6 .14 .

Pedicularis resupinata 6 3

Acer tschonoskii 6

Acer triflorum [ .

Abies holophylla 6 . . 3
Rhododendro mucronulati-Pinion densiflorae (RmP)

Eg

Juniperus rigida 12 2g 33 63 2
Ey

Meehania urticifolia 17 65 5 . . 2
Juniperus rigida 53 §] 63
Hieracium umbellatum 24

Leibnitzia anandria 1e

Lindero-Quercion mongolicae (LiQ)

Es

Carpinus laxiflora 17 29 12 100

Quercus mc-cormickii 14 3

Rhus javanica 5 3

E;

Callicarpa dichotoma 12 57 3 14
Carpinus laxiflora 17 33 6 100
Solenoclantana carlesil &) 19 3 14

Ehus javanica . 14 21 14 z
Lespedeza maximowiczii 29 B6 38

Rhus verniciflura 10 12

Quercus me-cormickii 10 6

Codonopslis lanceolata 5

E1

Lespedeza maximowliczil 12 62 30 43 .
Syneilesis palmata 12 1 52 15 57 38
Carpinus laxiflora 12 10 6 57 .
Oplismenus undulatifolius 12 10 3 14 .
Codonopsis lanceolata 6 19 3 ]
Rhus javanica 5 15
Solenolantana carlesil . 5 3

355



356

Table 8.16. Continued.

Column 1 2 3 4 5 7 8 9
Numbers of relevés 17 5 7 17 21 34 7 8 4
Callicarpa dichotoma 6 14 1
Quercus mc-cormickii 5

Weigelo floridae-Fagarion schinifoliae (WfF)

E;

Weigela florida (transgr.) 17 .14 . 29 18 57 88 4
Fagara schinifolia (transgr.) 6 20 24 5 21 29 88 4
Eq

weigela florida {transgr.) 6 20 14 . . 3 29 38
Fagara schinifolia (transgr.) 14 82 5 12 14
Rhododendro-Quercetalia mongolicae (RQ)

Es

Quercus mongolica 94 100 71 53 76 65 100

Pinus densiflora 17 20 86 100 71 100 171

Prunus leveilleana 41 20 29 6 29 15 14

Acer pseudosieboldianum 94 14 . 57 12 14
Fraxinus rhynchophylla 29 .71 12 33 12 14
Micromeles alnifolia 6 40 57 10 27 .

Styrax obassia 35 . 38 3 14

Maackia amurensis 6 29 10 3

Tilia mandshurica 1z 10 3

Tilia amurensis 35 3

E;

Quercus mongolica 58 60 86 76 38 79 86 100 1
Rhododendron mucronulatum Zz3 20 14 71 38 88 100 100 1
Micromeles alnifolia 17 40 29 35 33 27 57 8 1
Acer pseudosieboldianum 94 100 100 100 47 86 88 1
Fraxinus rhynchophylla 64 . 29 59 57 41 71 25 2
Pinus densiflora 6 20 14 35 10 59 88 1
Rhododendron schlippenbachili 41 100 29 . 67 56 100 100 .
Stephanandra incisa 29 .29 6 71 27 86 . 2
Frunus leveilleana 12 . 29 53 2 24 14 13 .
Palura paniculata 29 20 .24 43 9 43 1
Styrax obassia 47 57 1z 86 30 43

Benzoin obtusilobum 29 53 106 30 71 3
Corylus heterophylla 35 .41 19 21 29

Aralia elata z9 14 [ . . 2
Maackia amurensis 23 41 24 12

Rhus trichocarpa 17 248 3

Corylus heterophylla var. thunpbergii 17 . 5 12 1
Vitis amurensis 17 18 14 .

Tilia mandshurica 12 5 3
Tripterygium regelil 12 . . .19 3

Euonymus alata .20 14 47 12 .
Indigofera kirilowii . 12 . 9 4
Tilia amurensis 41 19

By

Fraxinus rhynchophylla 64 80 57 59 33 41 71 38 1
Quercus mongolica 29 60 100 76 g 58 3 63
Melampyrum roseum 29 100 29 6 33 65 57 5 .
Rhododendron schlippenbachili 6 100 14 24 41 71 88 1
Acer pseudosieboldianum 71 80 100 . b7 30 57 38
Astilbe koreana 23 40 43 18 29 1z 29
Stephanandra incisa o z0 29 6 Z9 6 57 .
Pinus densiflora 6 . .41 24 30 43 7% 1
Rhododendron mucronulatum . 20 29 47 5 41 71 8@ .
Vitis amurensis 64 59 48 9 43 2
Carex lanceolata 29 . . 82 76 68 806 1
Hepatica asiatica 41 40 14 .10 6 43

Benzoin obtusilobum 29 .47 81 33 100 38
Styrax obassia 17 57 2 38 24 57 .
Corylus heterophylla 6 14 12 5 12 14 1
Prunus leveilleana 6 71 2 5 6 29 .
Micromeles alnifolia . 14 12 5 a9 14 13 .
Atractylodes ovata 6 . . .19 38 14 100 1
Car nan=lla . 60 5 3] . 1% 14 100
Ainsliasa acerifolia 47 60 14 71 9
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Forest vegetation of the northern Korean Peninsula

Table 8.16. Continued.

Column 1 2 3 4 5 6 7 8
Numbers of relevés 17 5 717 21 34 7 8
Euonymus alata . 60 57 24 . 9 14
Maackia amurensis 29 . 18 10 12 14
Isodon excisus 64 . 33 3

Hosta longipes 6 20 .14

Indigofera kirilowii 76 .12 29
Rhus trichocarpa . 18 10 9

Palura paniculata . . 18 14 3
Tripterygium regelil 17 . 5

Hosta sieboldiana 4] . . 5 ;

Aralia elata . 14 . o .
Tilia mandshurica 6 . . . .
Tilia amurensis . 5 .
Querco-Fagetea crenatae (QF)

Es

Acer mono 53 . 14 . 33 [ .
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

E

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

Quercus acutissima 24 10 6
Quercus dentata . 53 .30
Actinidia kolomicta 12 5

Carpinus coreana 10

By

Aster scaber 64 60 14 53 62 35 86 13
Carex siderosticta 82 100 57 29 6z 44 100 75
Viola keiskel 23 60 43 .19 18 43 2%
Pyrola japonica . 29 12 14 21 43
Acer 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 <] 14

Paris verticillata 12 . .

Quercus acutissima . 35 6

Actaea aslatica 12 .

Carpinus coreana 5 .
Athyrium vidalii 14
Others

Es

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 5 5 3
Pueraria lobata 17 12 9

Rubus crataegifolius 29 . 14 o

Morus mongolica 6 29 5 . .
Viburnum dilatatum 6 19 6 14
Ligustrina reticulata S 5 29

Clerodendron trichotomum

o
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Table 8.16. Continued.

Column 1 2 3 4 5 6 7 8 9
Numbers of relevés 17 5 7 17 21 34 7 8 4
Parthenocissus tricuspidata . . .12 5

Sorbaria sorbifolia (L.) A. Braun 6 . 43

E;

Solidago japonica (incl. S. virgaurea)47 80 57 12 10 30 86 13 1
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 29 650 .
Calamagrostis arundinacea 23 . . 6 29 24 29 . 1
Lysimachia clethroides 6 . . 65 33 21 29 . 2
Agrimonia pilosa . . 14 18 9 3 29 75 .
Chrysanthemum 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 longibracteata . . 14 6 10 6

Arundinella hirta . . .12 5 18 1
Dioscorea gquingueloba 23 . 14 . 5 .
Sanicula chinensis 17 .14 6 . .

Rubia chinensis 29 . . . 5 3

Synurus pungens 17 . . .10 3

Polygonatum odoratum var. pluriflorum 23 . . . 5 9

Lilium tsingtanense 17 20 . . . 3 .

Viola selkirkii 17 . . .14 .14
Disporum sessile 12 . . .14 3 .
Aconlitum pseudolaeve agg. 12z . . . 5 3

Impatiens noli-tangere 1z 20 14 .

Isodon japonicus 6 40 . 6 .
Hypericum ascyron S 18 5 .
Adenophora tetraphylla 12 5] . . .13
Dryopteris subtripinnata 12 5 .29
Polygonatum involucratum 12 . . . 3 14 . .
Viola variegata 6 14 . . . . . 1
Deutzia prunifolia 6 12 18

Gentliana zollingerii 6 <] 3

Viburnum sargentii & & 3
Clerodendron trichotomum o 10 3

Athyrium crenatum 6 5 3

Potentilla dickinsii €] 3 38
Liparis krameri 6 302 .
Phegopteris polypodioides 6 . . 3 1

Smilax china . 40 .12 18

Sedum verticullatum .20 14 3 .
Sedum kamtschaticum . .14 6 9

Chimaphila japonica . .14 6 3 .
Ligusticum tenuissimum . .14 3 25 .
Castanea crenata . . .18 . 3 43

Viola orientalis . . . .10 9 14 .
Eupatorium japonicum . . . . 5 3 2
Cardamine leucantha 35 .29

Syringa palibiniana .40 29

Lysimachia barystachys 29 1%

Sorbaria sorbifolia (L.) A. Braun 29 5

Rubus parvifolius . . R 3 .
Sedum polytrichoides . . . . .12 . 3%
Thalictrum coreanum . . . . . 329
Saussurea nivea . . . . . .43 75
Sanicula tuberculata . . 29 25 .

Next accesoric species 120 7 130 121 59 115 11 2 13




Forest vegetation of the northern Korean Peninsula

Table 8.17. Chemical composition of the soil samples of Rhododendro aurei-Laricetum olgensis.

359

Relevé  horizon  pH pH N- Ntot P- Ca¥ K Na© Mg" Cox CI NOy SO~
number (depth) (H.0) (KCl) NH, PO,
(cm) (ppm) (%) (ppm) (ppm) (ppm) (ppm) (ppm) (%) (ppm) (ppm) (ppm)
3 1-6 445  4.00 85 0.691 0.8 1383 171 218 212 980 109 0 7.4
6 5-15 3.85 3.70 156 1.283 1.8 230.0 44.8 14.0 29.2 2890 5.8 0 14.2
7 5-15 4.15 3.75 13.8 0.578 1.4 82.0 17.8 11.0 17.8 2477 2.9 0 5.6
15 1-20 3.35 2.79 59 1.142 0.5 1027 215 19.2 299 25.28 0.2 2.2 13.9
21 5-15 4.05 3.75 16.0 1.170 1.9 1620 32.6 17.6 21.0 2993 22.1 0 15.4
27 1-11 4.65 4.30 13.8 0423 1.3 1383 12.7 21.8 163  19.09 0.6 0 6.5
27 25-35 5.15 4.60 56 0.212 0.5 51.8 4.0 16.5 6.3 6.19 33 0 3.1
36 5-15 4.05 4.25 10.3  0.508 1.0 148.0 12.6 11.0 12.2 6.71 0.8 0 4.7
Table 8.18. Chemical composition of the soil samples of Goodyero repentis-Piceetun: jezoensis.
Relevé  horizon  pH pH N-  Ntot P- Ca®¥ K Na" Mg¥ Cox CI NOy SO,
number  (depth) (H;0) (KCl) NH,' POy
(cm) (ppm) (%) (ppm) (ppm) (ppm) (ppm) (ppm) (%) (ppm) (ppm) (ppm)
8 3-9 4.00 3.50 74 0917 0.7 107.8 12.7 19.2 15.0 15.48 9.0 0 10.5
9 5-15 4.10 3.85 11.5 1.142 1.6 2160 29.2 11.6 222 19.61 3.0 0 15.7
Table 8.19. Chemical composition of the soil samples of Carici peiktusani-Abietetun nephrolepidis.
Relevé  horizon  pH pH N-  Ntot P- Ca¥ K Na© Mg® Cox CI' NOy SOF
number (depth) (H,0) (KCI) NH, POy
(em) (ppm) (%) (ppm) (ppm) (ppm) (ppm) (ppm) (%) (ppm) (ppm) (ppm)
7 10-15 3.75 3.45 9.9 0.719 1.4 1160 23.4 11.6 13.2 40.3 2.5 3.4 6.0
10 5-15 3.80 3.50 15.6 0.860 1.4 94.0 20.4 11.0 13.0 25.8 3.0 0 5.7
Table 8.20. Chemical composition of the soil samples of Ledo decumbentis-Laricetum olgensis.
Relevé  horizon  pH pH N- Nttt P Ca& K Na®  Mg® Cox CI' NOy SO,F
number  (depth) (H.0) (KCl) NHy POy
(cm) (ppm) (%)  (ppm) (ppm) (ppm) (ppm) (ppm) (%) (ppm) (ppm) (ppm)
1 2-12 4.80 4.55 7.2  0.860 0.9 2552 12.7 20.0 45.6 20.6 12.3 0 10.6
19 3-13 4.20 3.80 7.9 0973 0.8 1332 12.7 20.5 18.0 10.8 3.0 1.6 5.0
Table 8.21. Chemical composition of the soil sample of Polysticho retroso-paleacei-Rhododendretum dahurici.
Relevé  horizon  pH pH N-  Ntot P- Ca™ K Na* Mg Cox CI' NOy SO,”
number  (depth) (H,0) (KCI) NH; PO,
(cm) (ppm) (%) (ppm) (ppm) (ppm) (ppm) (ppm) (%) (ppm) (ppm) (ppm)
6 1-6 3.80 3.30 8.0 1.241 0.4 97.6 8.4 17.8 18.0 33.54 4.7 3.1 8.7
Table 8.22. Chemical composition of the soil samples of Taxo-Pinetum pumilae.
Relevé  horizon  pH pH N-  Ntot  P- Ca” K Na*  Mg" Cox CI' NOy SO,
number  (depth) (H.0) (KCI) NH, POy
(cm) (ppm) (%) (ppm) (ppm) (ppm) (ppm) (ppm) (%) (ppm) (ppm) (ppm)
2 3-12 4.80 4.15 180 1.649 3.6 3940 50.0 16.8 75.0 24.83 180 1172 189
2 12--25 5.05 4.05 6.0 0.428 1.0 136.0 27.0 10.8 27.0 5.43 16.6 16.7 5.7
3 2-12 4.50 4.10 108  1.269 1.0 2247 30.2 9.8 24.7 9.29 0 213 8.0
3 12—40 4.60 4.15 5.6 0.846 03 1129 12.7 9.5 12.4 7.74 0.9 4.0 42
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Table 8.23. Chemical composition of the soil samples of Thujo koraiensis-Piceetum jezoensis.
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Relevé horizon  pH pH N- Ntot P- ca® K Na* Mg® Cox CI' NOy SO
number  (depth) (H.O) (KCI) NH," POy
(cm) (ppm) (%) (ppm) (ppm) (ppm) (ppm) (ppm) (%) _ (ppm) (ppm) (ppm)
5 2-10 4.90 4.50 9.0 1.142 09 2653 30.2 12.5 282 2322 0.3 0 6.5
7 1-12 3.90 3.45 83 1481 03 23438 21.5 19.5 282 2786 1.9 185 19.1
7 12-30 4.30 3.95 79 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-Quercetun nongolicae.
Relevé horizon  pH pH N-  Ntot P- ca® K Na® Mg©¥ Cox CI NO; SO
number  (depth) (H,O) (KCl) NH, POy
(cm) (ppm) (%) (ppm) (ppm) (ppm) (ppm) (ppm) (%) (ppm) (ppm) (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 85 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 0333 0.6 66.0 8.0 8.4 14.0 3.90 0 2.2 3.5
5 20-40 5.40 4.10 5.1 0247 0.4 56.0 5.0 8.0 13.0 2.82 0 4.0 4.2
6 4-15 4.60 3.60 5.5 0374 0.4 42.0 12.0 8.4 11.0 4.77 17.7 4.0 5.7
Table 8.25. Chemical composition of the soil samples of Vaccinio-Quercetum mongolicae.
Relevé  horizon  pH pH N-  Ntot P- Ca™ K' Na” Mg” Cox CI' NO;y SOF
number  (depth) (H,0) (KCI) NH, POy
(cm) (ppm) (%) (ppm) (ppm) (ppm) (ppm) (ppm) (%) (ppm) (ppm) (ppm)
1 4-10 3.90 3.30 20.1 2.186 0.8 4229 65.3 15.2 73.5 58.82 5.2 2.15 16.2
1 10-25 4.00 3.85 127 0310 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 1424 0.4 4533 47.7 31.1 73.4 25.8 0.9 2492 10.2
2 7-25 4.40 4.10 4.5 0437 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 83 1311 0.4 3212 215 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. Chemical composition of the soil samples of Parthenocisso tricuspidati-Fraxinetum rhynchophyllae.
Relevé  horizon  pH pH N- N tot P- Ca” K* Na®  Mg"™ Cox Cr NO; 8O,
number  (depth) (H,0) (KCl) NH, PO,
(cm) (ppm) (%) (ppm) (ppm) (ppm) (ppm) (ppm) (%)  (ppm) (ppm) (ppm)
1 9-12 3.85 3.40 16.1 2.045 1.2 387.3 47.7 12.5 45.6 4438 1.4 3.1 19.9
1 12-20 3.90 3.55 13.0 0.183 1.0 26.5 8.4 73 3.8 7.74 0 0 5.0
2 8-16 4.15 3.60 25.0 1.142 0.9 311.1 215 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 36 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 83 2.468 0.7 616.0 43.4 26.3 943 24.76 15.5 8.5 15.4
3 4-30 4.00 3.70 42 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 3.65 126 1.791 0.3 361.9 346 12.5 69.9  30.96 7.4 1.2 10.9
4 8-20 4.30 3.65 7.9 0437 0.7 92.5 8.4 12.5 10.8 2.58 0 0 2.8
4 20-40 4.15 3.40 79 0367 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 93 1297 1.0 4533 34.6 325 76.9 38.70 11.2 4.0 10.2
5 37-45 4.30 4.00 5.4 0437 0.8 148.4 8.4 13.9 10.5 6.19 3.0 0 5.0
5 6-35 395 385 70 0324 09 519 84 165 65 258 112 0 5.7
6 3-15 565 555 161 1.551 29 6414 653 285 809 4644 74 595 117
6 15-35 515 455 59 0.451 11 1891 215 72 178 29.93 1.9 3.1 4.2
7 3-10 5.90 5.70 82 1.650 1.9 1058.1 30.2 23.2 752 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 39
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Table 8.27. Chemical composition of the soil samples of Festuco ovinae-Pinetum densiflorae.
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Relevé  horizon  pH pH N- N tot P- Ca™ K’ Na" Mg® Cox CI' NO;y SO,
number (depth) (H;0) (KCl) NH, PO,
(cm) (ppm) (%) (ppm) (ppm) (ppm) (ppm) (ppm) (%) (ppm) (ppm) (ppm)
4 2-5 5.90 5.85 7.1  0.790 1.3  280.0 16.8 11.6 19.7 3798 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 0254 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 83 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 2845 9.6 18.9 6.5
15 1-5 4.70 4.30 7.8 0437 0.5 88.0 19.6 11.6 17.6  31.54 5.8 3.4 5.0
16 3-10 4.75 4.50 126 0.733 1.3 2420 23.2 14.4 29.7 32.8 16.1 9.3 13.9
Table 8.28. Chemical composition of the soil samples of Saso-Quercetum mongolicae.
Relevé  horizon  pH pH N-  Ntt P- Ca®™ K Na* Mg¥ Cox CI' NOy SO~
number  (depth) (H.0) (KCl) NH," PO,
(cm) (ppm) (%) (ppm) (ppm) (ppm) (ppm) (ppm) (%) (ppm) (ppm) (ppm)
1 3-9 5.05 3.85 4.5 0324 1.9 420 14.0 8.0 11.0 4.54 0 0 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 0 2.0
3 1-25 5.25 4.15 43 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 03 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 85 1858 81.4 0 12.6
Table 8.29. Chemical composition of the soil samples of Artemisio-Quercetum mongolicae.
Relevé  horizon  pH pH N- N tot P- Ca™ K* Na®  Mg"¥ Cox Ccr NO; SO~
number  (depth) (H,0) (KCl) NH," PO,
(cm) (ppm) (%) (ppm) (ppm) (ppm) (ppm) (ppm) (%) (ppm) (ppm) (ppm)
22 2-7 4.05 3.65 10.0  1.946 02 5549 52.1 20.5 839 70.18 9.0 4.0 17.6
22 7-20 3.95 3.80 56 0.169 0.7 26.5 8.4 139 7.3 2.58 2.5 0 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 0 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 0 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 0 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 0 4.2
Table 8.30. Chemical composition of the soil sample of Syneilesio palmatae-Carpinetum laxiflorae.
Relevé  horizon pH pH N- N tot P- Ca™* K* Na* Mg™  Cox cr NO;y SO
number  (depth) (H,0) (KCl) NH," PO,
(cm) (ppm) (%) (ppm) (ppm) (ppm) (ppm) (ppm) (%) (ppm) (ppm) (ppm)
2 4-15 4.20 3.95 6.5 0.282 0.4 11.2 4.0 13.0 63 10.84 10.6 0 4.2
Table 8.31. Chemical composition of the soil sample of Lilio lancifolii-Rhododendretum schlippenbachii.
Relevé  horizon  pH pH N- Nttt P-  Ca’ K Na= Mg® Cox CI NOy SO
number  (depth) (H,0) (KCl) NH," PO,
(cm) (ppm) (%) (ppm) (ppm) (ppm) (ppm) (ppm) (%) (ppm) (ppm) (ppm)
1 4-10 3.80 3.25 140 1.170 0.2 87.5 12.7 25.8 18.0 25.28 18.8 2.3 11.7




