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Fig. 1. Location and topography of the study arca. The numerals of the solid circles in the map represent the relevé
number relative to Table 3. The dashed line is the course of field investigation. The contour lines are drawn at intervals

of 200 m.
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Table 1. Changes of warmth index (WI), coldness index
(CI) and mean temperature in the most coldest month
(MTCM) with altitudes on the Chiri Mountains

Elevation WI CI MTCM
(m) (€-month)  (C+month) )
1200 62.7 —385 —6.6
1300 588 —41.2 =71
1400 55.1 —440 =77
1500 51.8 —473 —82
1600 48.5 —50.6 —88
1700 452 —539 =93
1800 419 —5712 —-98
1915(summit) 386 —616 —10.3
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Table 2. Leclotype relevé of Fraxino-Abieterum koreanae

No. of relevé: 188; Locality: Hwage temp.-Tokibong, Chiri Mts.: Date: Sep. 24, '84; Relevé size: 225 m”; Altitude: 1505
m; Exposition; SW; Inclination: 9°; Height & coverage of tree-1. tree 2, shrub-1, shrub-2; Herb layer: 12 m, 75%; 9
m, 15%; 5 m, 15%; 2 m, 45%; 0.7 m, 80%:; Species occurrence: 67 spp.

Ch. and diff. species of Fraxino-Abictetum *Ribes mandshuricum 52 +
koreange Lonicera sachalinensis 52 +
Abies koreana T1 34 Kalopanax pictus s2 +
Clemastis chiisanensis H + Euonymus macroptera S2 +
Lychnis cognata H + Viburunum sargentii 52 +
Geranium  koreanum H + Staphylea bumalda $2 +
Gentiana triflora H + *Acer tschonoskii 52 +
Pleurospemum kamtschaticum H + Ribes maximowiczianum 52 +
Aconitum  chilsanensis H + Sasa borealis H 23
*Veronica kiusiana H + Lepisorus ussuriensis H -+
Hemerocallis sp. H +
Ch. and diff. species of Rhododendro-Quercion Arabis gemmifera H +
mongolicae & Acero-Quercetalia mongolicae Galium paradoxum H -+
Quercus mongolica T, H 1.1 Aster scaber H 2.3
Acer psedosiboldianum T2 1.1 Hosta minor H +
Pinus koraiensis T, H 2.3 Athyrium yokoscense H 1.2
Magnolia sieboldii 82 + *Calamagrostis arundinacea H 23
Fraxinus rhynchophylla 82 + Ainsliaea acerifolia H +
Rhododendron schlippenbachii 51, 82 12, + Dryopreris crassirhizoma H +
Weigeria florida 52 12 *Gentiana axillariflora H +
*Rhododendron mucronulatum S2, H 12 Polystichum  tripteron H 1.1
Tripterygium regelii T2, 82 +. 1.2 Adenophora remotiflora H +
*Astilbe chinensis H + *¥Veratrum nigrum H +
Synurus deltoides H + Circaea alpina H +
Pseudostellaria palibiniana H + Curex siderosticla H +
Dryopreris austriaca H +
Companions Cirsiwm chanroenicum H +
*Malus baccata T2 + Phegopreris decursive-pinnata H +
Cornus coniroversa T2, S1 11,12 Schizandra chinensis H +
Sorbus commixia T2, 82, H + Euonymus oxyphyllus H +
Fraxinus mandshurica T2 + Cephalanthera longibracteata H +
Aralia elata 51 + Viola selkirkii H +
*Sambucus sieboldiana 81, 82 + Pimpinella koreana H +
Betula costata S1 + Fimpinella brachycarpa H +
Fraxinus sieboldiana 82 1.2 Ligularia fischeri H +
*Symplocos chinensis 82 1.2 Viola albidu H +
Evonymus pauciflorus 82 + Polystichum  braunii H +
Notes: Ch., character; diff. differential; *subspecies. variety. or form.
FU-FAUS/HIRRI0|7-ARHYNFZ0 7B Table 9ol o7 walL ge Rojth JBe Fz PRI
3-A) AT, A2} B T 2T FEIHHE B
Sasamorpha borealis-Abies koreana/Dicranum scoparivum-Pla- T oo} 2EE0E ZIUr gy e dEA AL 85%
glothecium silvaticum community oo 243t gtk olzidt f¥Y AFTEHL A
A2k Zone A9] #d 1200-1550 me] E£Xste FBE A NEAGY gLt B8 Aol 9o FR EX
£98 Vol 2907} 2sh0 SHFEE 8%l TB 9 Yold O AFERD §39 A v 42
4oz Zadel Audos O 2230 W% el Ao Mud %5 Welw ® e ayd dAsd ex
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Table 3. A synoptic table of the terricorous bryophyte communities in themixed coniferous and deciduous broad-leaf
forest and the evergreen coniferous forest of the Chiri Mountains

Community unit’ A B C D E
Locality” a ¢ d e
Number of stands 6 11 5 9 13
Average no. of spp. 10 9 9 13
Differential species of community

Dicranum scoparium v + m +-1 I +-1 I1 m -+-—-2
Plagiothecium silvaticum v + 1 + o+ m + vV +-1
Thuidium glaucinum vV +-1 I +-2 I + I 1 I1
Plagiothecium denticulatum m + . o +-1 . -
Rhizomnium punctatum m + . I +
Taxiphyllum aomoriense I+ I +

Okamuraea hakoniensis I +

Bryhnia novae-anglie I + . .

Anomodon rugelii NV +-1 Vv +-1 I1 o +

Plagiomnium  ecuspidatum m + N +-1 . N +-2 I +
Plagiomnium vesicatum m + m + I + I + I +
Brachythecium populeum I + o +-1

Dicranum nipponense I +

Flagiochila ovalifolia I +

Porella vernicosa I +

Endoton scabridens I +

Herpetineuron toccoae I +

Pogonatum  inflexum I + .
Hylocomiopsis ovicarpa Im1 v +-1 NV +-1 vV +-2 m +-—-1
Entodon rubicundus I+ I + vV +-1 o +-1 I +
Dolichamitriopsis diversiformis I+ I + m + I +
Oncophorus wahlenbergii . - I + .
Fauriella tenuis . . I + .
Thuidium kanedae Il I +-1 I + v + m+-1
Rauiella fujisana . I+ I + I + .
Plagiomnium maximoviczil - I + . IIr +

Trachycystis microphylla . I + .
Hylocomium splendens I 1 I 2 N 1-3
Pleurozium  schreberi I 1 . . vV +-3
Trachycystis immarginata I -+ I +-1 I +-1 I+ m +-—-1
Hyprum  tristo-viride 1+ o +-—1 I 1 mw+-1
Pogonatum  alpinum I + . . Vv +—1
Dicranum majus . I + N +-2
Lesquereuxia robusta . . : I+ m +
Dicranum mayrii I + . : I + Im +-1
Hypnum oldhamii - I + I +-i
Scapania ampliara I + I + o +-i
Rhytidium  rugosum . . : . I +-1
Hypnum fujivamae . : - . I+
Rhacomitrium canescens . . . . I +
Pleuroziopsis ruthenica . : . . I +-—i
Flagiomnium confertidens I +
Bartramia pomiformis I +
Dicranum viride I +
Blepharostoma minus I +
Barramiopsis lescurii I +
Pogonatum japonicum I +
Rhyridiadelphus  triquetrus I +
Hypnum lindbergii I +
Polytrichum formosum I +
Hylocomium brevirostre I +
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Table 3. Continued
Companions
Brachythecium plumosum vV +-1 m + V +-—1 n +
Mnium laevinerve I +-—1 I + -1 I + m +—1 I +
Grimmia pilifera I + I + m + I +-1 I +
Fissidens cristatus I + I + I +-1 I + I +
Hyprnum plicatulum I + . I +-1 I +-1
Boulaya mittenii I + I + I + I + I +
Hylocomium pyrenaicum I +-1 I +-1 . I 2 .
Gollania varians I + I + I + I +
Metzgeria comjugata I+ I + . I + .
Thamnobryum sandei I 1 I + I + I + .
Plagiochila scoi I +-1 . I 1 I +
Trachyeystis flagellaris I + I + I + I + ’
Rhacomitrium carinatum . I + I + . I +
Porella fauriei 11 I + . I +-1
Atrichum  undulatum I + I + I + - -
Thamnobryum  alopecurum I + I -- - I +
Fissidens cristatus I + I + .
Weissia controversa I + . I + I +
Dicranum flagellare . I + . I +
Frullania tamarisci I + . I +
subsp. obscura
Ditvichum  pallidum I -+ : I +
Brachythecium buchananii I + . I + I +
Flagiothecium nekeroideum : I + 1 -
Callicladium haldanianum . I + I + .
Pogonarum urnigerum I + . I +

“A, Sasamorpha borealis-Abies koreana/Dicranum scoparium-Flagiothecium sibvaticurn community, B, Hosta minor-Abies ko-

reana/Anomodon rugelii-Plagiomnium cuspidatum community; C, Abies koreana/Hylocomiopsis ovicarpa-Entodon rubicundus
community; D, Abies koreana-Picea jezoensis/Hylocomiopsis ovicarpa-Thuidium kanedae community; E, Abies koreana-Picea
Jezoensis/Hylocomium splendens-Pleurozium schreberi community; *a, 1-6; b, 7-17; ¢, 18-22; d, 23-31; e, 32-44 in the relevé

numbers of Fig, 1, respectively.
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Fig. 3. Stand ordination of the terricorous bryophyte co-
mmunities of the mixed conifcrous and deciduous broad-
leaf forest and the subalpine coniferous forest in Chiri
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Table 4. Species richness (SR) and diversity indices of
the vegelation unit of terricorous bryophyte community
in the mixed coniferous and dcciduous broad-leaf forest
and the cvergreen coniferous forest of the Chiri Moun-
tains

Community unit SR H' D Yy
Al 10 4.863 0964 0991
B 11 5533 0977 0.991
C 9 4.725 0.960 0983
D 9 5058 0.967 0978
E 13 5.529 0975 0.975

Nate: ', Shannon-Wiener's function; D, Simpson's dive-
rsity index; J', Pielou’s evenness. These are based on bit,
“See Table 3.

Uyt B @Aels Aol
254 FRHU oW 2B 2N E
EREDIEREL Y

A oy FE 2deds F9 F¥Y(species rich-
ness)o] AN B FAUR-7FRHYR/SZo)7]-Z
o7lree Y4eT FugdTysh 13Fe= Mg gen

Sog W E-TPUR/FEYF L) -FHEEFONIT
o] 112, 2 - TAhR/H me] o] 7]-5 A YA R o] 7] 7)3F
o] [0ZolYL, TAUTR/ g7 el -7 A Eol 7 T
FAUE-7HE /o s melo| - el 7 2 4%
9%o19ith Sl AT AFEAA T B E HFEHEFFE T
grjd & Ao|7t gidal FojEks AFoMY AHEe T
TP e 7)- i) 712 8T e R o]
& Apolel] 2 o]z} 9lvk & FTAUR-7HEGE /5% 0] 7]
Z2ado)7) et o) £ nEE FAstd FF AT
0% o]4E FEaAW Urx FHEEL FEFeE FEER
HRPAFE 0% olle] TH2g s Ak e 38
7 Pee BUUEAFTable 93 29 H. D 2§ ¥l¥|3-
FRAUR/FEEF A ’/l-EH?} zZ2o|7|zdd FLR-7}
BHUR pEANN-EFEo7 L] PIRY FToE £
F#AE JE T ged. 13 9T §4 4AE dedsty
JB 5 #4028 HolE Aoj7 AR FAYEILE
B3R /by S ekmelo]7]-JEol T & 7t A E v
Uzied. olr $44 dAE wedste Aol Adet =
o) - P /m) e o] 7)- 4 A QbR 7 L F T AR
o) 5T AL TLE ST $FOE B FAE
eG4 QG Sudneh: g 1%
A7 2rdre 03 s %— tel 3 Zagte
Ao 38 Tovt gk FEEAFE HEAxd BE
& BEH A el BFE L}E]r‘-H o} FF-71



September 1995

LT = Y = A
4]

)%/}ial%%@r?% A ESE Song(1988, 1991)91 2SAET
o U JEHYGT 2 1‘%~3}3’— siol FH7t Atk &
’i“lﬁﬂ%&% Aol A& F87] gl HEA
£2489 44 27 Eﬂ"”‘ F7F 7t He
= gAE OlOL%—(Nakamshx. 1977), 340113 el 4
o|a ©Asky) AZelE Abies Picea Pinus S22 1%
e}Ale AP aalel Werd &atmif ofnitdld] 3=
AEA3 T 44eA oOF Bl ARG 245 A48

I

seid ¥, f2 44%4 ZAE HEdEdd F3H02 %

Pt J® pe B on &£

-z r_>:,

ol

A A}

o] ATE= 1994 % AEH
¢ Ao g7 Aold, dF=

~
=

278+ A @ 7-0] BSRI-94-4404
19944 s AP E2Es o
@ 7H)e) B2E 9972 #A7IRe] FAREA FA=H
o A Azxls g s l24g F4 24 d&
Kobe t)8+e) 1 S. Nakanishi @4, 2231 Bl 3o A4
HeEEH 2 Hjen AHsid —r" u]d Zeh}F Great Halls
58] We|mg Z94) GAlE S Tennessee thete] Hoflala A

). Sharp WAVE7 whgo 2RE S S S ofe, AR
e 2& ARE do F FTNEYHA AAGLEH IF

4

YR MeiFgslel H Dod

FH iy

E,r“l;

&

:z‘.

[s]
se

“J

e
of0
MO
re

Ando, H. and Y. Sasaki. 1958. The vegetation and flora
of bryophytes on Mt Ondake, Japan. In Scientific
Research of Mt Ondake. Nagano Pref, Nagano. pp.
645-715,

Braun-Blanquet, J. 1939, Grundfragen und Aufgaben der
Pflanzensoziologie. In Vitas in Botany I Pitman
Press, London, pp. 145-17L

Brann-Blanquet, J. 1964. Pflanzensoziologie. 3 Aufl. Sprin-
ger, Wien, 865 pp.

Bray, JR. and J.T. Curtis. 1957. An ordination of the
upland forest communities of Southern Wisconsin.
Ecol. Monogr. 27:325-349.

Cain, S. and A.J. Sharp. 1938. Bryophytic unions of cer-
tain forest types of the Great Smoky Mountains.
Amer. Midl Nar. 20: 249-301.

Cho, D.S. 1994, Community structure, and size and age

Terricorous Bryophyte Communities in Chiri Mountains 315

distribution of conifers in subalpine Korcan fir (4bies
Koreana) forest in Mt Chin. Korean J. Ecol. 17:415-
424,

Choe, D.M. 1980. Musci-Hepaticae. - Illustrated flora and
fauna of Korea 24. Min. Educ. Korea, Seoul. 790 pp.

Ellenberg, H. 1986. Vegetation Ecology of Central Europe.
4th ed. Cambridge Univ. Press. London, 731 pp.

Honda, S. 1922, On the forest zone of Japan. Miura-Sho-
ten. Tokyo. 400 pp.

Hattori, S., W.S. Hong and H. Inoue. 1962. A small colle-
ction of hepaticac from the Chin Mountains. J Har-
tori Bot. Lab. 25. 279-286.

Hong, W.S. and H. Ando. 1961. The flora of mosses on
Mt Chin with some new additions to the Korcan
flora. Kor J. Bot. 4 9-18.

Horikawa, Y. and A. Kotake. 1960. The bryophyte commu-
nities on stream-sides of the Sandankyo Gorge., Hi-
roshima Prefecture. Hikobia 2: 32-43.

Horikawa, Y. and K, Kobayashi. 1965, Bryophyte and li-
chen communities on the floor of Pinus pumila scrubs
in the alpine region of Central Japan Alps. Hikobia
4: 290-300.

Iwatsuki, Z. 1960. The epiphytic bryophyte communities
in Japan. J Hattori Boi. Lub. 22: 159-347.

Iwatsuki, Z. and M. Mizutani. 1972. Coloured illustrations
of bryophyte ol Japan. Hoikusha, Osaka, 405 pp.

Iwatsuki, Z. and A. Noguchi. 1973. Index muscorum Japo-
nicarum. J. Harori Botr. Lab. 37. 299-418,

Iwatsuki, Z. and A. Noguchi. 1979. Index muscorum Japo-
nicarum supplement. 1973-1978. J Haitori Bot. Lab.
46: 235-255.

Kang, S.J. 1984. Regeneration process of subalpine coni-
[erous forest in Mt. Jiri. Korean J. Ecol. 7:185-193.

Kim, K.S. (ed.). 1982, The climate of Korea. Ilchisa, Seoul.
446 pp.

Kim, S.C. 1988. Basic study on the landscapc manage-
ment of Mt Chiri National Park. Bull Coll. Agr.
Chonbuk Nat. Univ. 19: 91-114.

Kira, T. 1948. On the altitudinal arrangement of climatic
zone in Japan. Kanri-Nogaku 2: 143-173.

Lee, J.M. 1970. Investigation on thc exploitation of Mt
Chiri area. Bull. Jimju teacher’s coll 5: 89-120.
Nakanish, 8. 1962. The cpiphytic communitics of beech
forest in Japan. Bull Fac Educ Kobe Univ. 27: 141-

220.

Nakanish, S, 1977, Life form structure of community. /n
Composition and Structure of Community. S. Itow
{cd.). Asakura-Shoten, Tokyo, pp.193-251.

Nakamura, T. 1984. Development of terricolous moss co-
mmunities in subalpine coniferous forests of Mt. Fuji.
J. Hanori Bot. Lab. 56: 65-71.

Qizury, T. 1991. Bryophyte communities of the beech fo-
rest floor on Mt. Tanzawa, Kanagawa Prefecture. Bull
Kanagawa Pref Mus. 20: 21-30.

Pielou, E.C. 1969. An Introduction to Mathematical Eco-
logy. Wiley, New York, 286 pp.

Pielou, E.C. 1975. Ecological Diversity. John Wiley &



316 Jong Suk Song and Seung Dal Song

Sons, Lid, New York, 165 pp.

Simpson, E.H. 1949. Measurement of diversity. Nature 163:
688.

Song, J.S. 1984, New Locality of Trachycystis flagellaris
from Mt Halla, Cheju Island. J Phytogeogr. & Taxon.
32 13

Song, J.S. 1987. New or Additional Bryophyte Records
from Korea. J Phyrogeogr. & Taxon. 35: 91-94.

Song, J.S. 1988. Phytosociological study of the mixed co-
niferous and deciduous broad-leaf forests in South
Korea. Hikobia 10: 145-156.

Song, J.S. 1991. Phylosociology of subalpine coniferous
forest in Korea 1. Syntaxonomical interpretation. Ecol
Res. 6 1-19.

Song, 1.8, 1992. A comparative phytosociological study
of the subalpine coniferous forests in Northeastern
Asia. Vegetario 98: 175~186.

Song, J.S. 1995. Flora and floristic diversity of the bryo-
phyte in the evergreen coniferous forest and the mi-
xed coniferous and deciduous forest of the Chiri
Mountains. Bull Kor. Assoc. Conser. Nat. (In press).

Song, J.S. and S. Nakanishi. 1985a. Phytosociological
study of the subalpine forest on Mt Halla, Cheju

J. Plant Biol., Vol. 38, No. 3

Island. Jpn. J. Ecol 35: 317-328.

Song, J.S. and S. Nakanishi. 1985b. On the Pinus pumila
scrubs of Mt. Sulak, Korea. Jpn. J Feol 35 537-541.

Taoda, H. 1976. Bryophyles as indicators of air polution.
In Science for Better Environment, Proc. Intern.
Congr. Human Envir, (HESC). HESC Organizing
Committee (ed.), Asahi Evening News, Kyoto, pp.
292-301.

Ueki, H. 1933. On the forest zone of Korea. Acla Phyto-
tax. Geobot. 2: 73-85,

Van Der Maarel, E. 1979. Transformation of cover-abun-
dance values in phytosociology and its effects on co-
mmunity similarity, Vegeratio 39:97-114.

Walter, H., E. Harnickell and D. Mueller-Dombois. 1975.
Climate-diagram maps. Springer-Verlag, New York.
36 pp.

Yim, Y.J. and JU. Kim. 1992, The Vegctation of Mt
Chiri - A Study of Flora and Vegetation. Chung-Ang
Univ. Press, Seoul, 467 pp.

(1995, 7. 14 %)



September 1995 Terricorous Bryophyte Communities in Chiri Mountains 317

Synecological Study on the Terricorous Bryophyte Communities of the
Mixed Coniferous and Deciduous Broad-leaf Forest and the
Subalpine Coniferous Forest in Chiri Mountains

Song. Jong Suk® and Seung Dal Song'
Department of Biology, Andong National University, Andong 760-749, Korea; and
'Depariment of Biology, Kvungpook National University, Taegu 702-701, Korea

ABSTRACT

The bryophyte communities on the forest floor of the mixed coniferous, deciduous broad-leaf
forest and the evergreen coniferous forest of cool temperate and subalpine zones in Chiri
Mountains with the highest peak (Cheonwangbong 1915 m) in south-central part of the Korean
Peninsula were investigated from the phytosociological viewpoint. As a result, five bryophyte
communities were recognized, considering the species composition of vascular vegetation; A.
Sasamorpha borealis-Abies koreana/Dicranum scoparium-Plagiothecium silvaticun community, B.
Hosta minor-Abies koreana/Anomodon rugelii-Plagiomnium cuspidatum community, C. Abies ko-
reana/Hylocomiopsis ovicarpa-Entodon rubicundus community, D. Abies koreana-Picea jezoensis
/Hylocomiopsis ovicarpa-Thuidium kanedae community, E. Abies koreana-Picea jezoensis/Hyloco-
mium splendens-Pleurozium schreberi community. Among these, the communities A, B, C and
D were distributed in the mixed coniferous and deciduous broad-leal forest of lower altitudes
(1200 to 1700 m) and characterized by the elements of the cool temperate zone, They were
confirmed as synusies belonging to the Fraxino-Abietetum koreanae Song 1988. The community
E was distributed in higher altitudes (1700 m to near the summit) and characterized by the
species group of the holarctic elements, e.g. Hylocomium splendens, Pleurozium schreberi, Dicra-
num majus, etc, limited in subarctic; subalpine and arctic; alpine zones. The community E
was confirmed as a synusie of the Abieti koreanae-Piceetum jezoensis Song 1991 belonging
the Vaccinio-Piceetea Br.-Bl. 1939. Up to date many investigator have described the coniferons
forest distibuted above 1200 m in Chiri mountauns as the forest vegetation of subalpine zone.
However, from the results of the present study, the boundary of the mixed forest and the
true subalpine coniferous forest was elucidated to be ca. 1700 m phytosociologically. Species
richness was highest in the community E, and the other four communities showed a similar
species richness. Among the species diversity indices, H and D were high in the communities
B and E, low in the communities A and C, and medium in the community D. The values
of J' decreased with the increase in altitudes and the community E showed the lowest value.
The result of Bray-Curtis ordination revealed that the diversity analysis and the division of
the above two forest zones are justifiable. The taxa of the bryophyte communities were compo-
sed of 25 families, 46 genera, 73 species, 1 subspecies and 2 varieties.

Keywords : mixed forest, subalpine coniferous forest, terricorolous bryophyte community,
phytosociology, species diversity, ordination method
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