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SUMMARY

From the Dbryological, phytosociological, conservation biological
viewpoints, the bryophyte flora and vegetaion on the coniferous and
deciduous forests of cool temperate and subalpine zones was studied
in Mts. Chiri and Deongnyu of the Sobaek Mountains, Mts. Sulak,
Odae and Taebaek of the Taebaek Mountains, and Mt. Halla and
Seongin-bong of the island areas. Floristically the bryophyte
vegetation of the Taebaek Mountains was divided into four
communities, considering the species composition of vascular
vegetation, but among them only a community was confirmed as the
subarctic vegetation and the other communities were as the cool
temperate vegetation. The numerical classification using cluster
analysis, interspecific association and PCA largely coincided with the
phytosociological hand sorting classification. The bryophyte vegetation
of the Chiri Mountains was divided into the five communities, but
also only a community was confirmed as the subarctic vegetation and
was characterized by the holarctic elements, e.g. Hylocomium
splendens, Pleurozium schreberi, Dicranum majus, etc., and the other
four communities falled into the cool temperate vegetation. The
bryophyte communities on Mt. Deongnyu all was contained in the cool

temperate vegetation. In addtion the flora, biological indicator and
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species diversity of the bryophyte vegetation was discussed in the
present study. It is expected that the study greatly will contribute in
completing the inventory and check list of the bryophyte flora and

vegetation in Korea.
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Fig. 1. Map showing the study areas.
S = Mt. Sulak(1708m), O = Mt. Odae(1563m), T = Mt. Taebaek(1561m),
D = Mt. Deongnyu(1616m), ] = Mt. Chiri(1915m)
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2 olFoX e TYAFEHY Aot} o5 A 4o ELFE YR E Z
APPER o] Zo| Wt (Lee 1987, TEAETH 1992).

ZARA A NGB EL7 (V] dE Z ZAANA G e B
Z20 7€ @ B5Fe] FEARE FIE Walter $1975)9] 7%
EE AT (Rig. 2). A9 Exe dwtFHom 7123 ZFTd
g8 AAHEH, of €S RE ZAF AXE AojdE EFH 2
ol7} melrh elg o 2dazn BAy 22 P4 500mmut
Zel7t A7 gle], HEA f o] Hud f dAzxsde AL UE
Aot AAFHe 53 U RIZdA BZ, 2m o) €331 Y=
A2 4ARAT(ZE 1982). E 7A(1982)0] &H ZAA G L& GEEF3
ANFE 2 FRANYZFH L83 3o §81 A7) 254
ARz ZATY 7122 E -055/100mE H L3 o] A &F
A 4 (Kira, 1948)& A4sld BA, ZAX P 546T monthel A
30.6- Cmonth Alo]2 W& AFAA ofxnidd FH dF71x o=
T H9s ¢ ¢ 3o,

Lo
N

o As " OEH

19973 6¥ ¥ ¥ 109 % 19989 6, 7] 47 72 A g9 ABEEY
I AEAATENY BN AFTHE 2ASAT e ARE A
el w2E F /1L E(Song 1988, 1991)e] A2 E ol &3t o
dEe FRAEZTqA gojM sl awe] 1200molAte] wEol A A4
TANAY g2 f2dFd 23X ded, dEAY 4L (stand) &
Agstel F 3709 BT 3] DFNE Fo FHAFS =AY
o FAd 4 AHFTHY FAF saeE 2 Y

T

o
oia

’
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o E, ZAFETET)E 150000589 AY9x W0 FAs, =
AZIEZ A AL, FA 5 YABHAY FER 289

= d7AGY nFEAETHA HAX = Song(1988, 1991)9 2 E A}
37 A7t JoBng od dad nEF olng R BAESF 2B
Y $3F H Fo FHATUHE V=3
ZAT] HAYPe P&T A
H4E ZAIFHAA olg dAHAHF
22 AL UR 9, F4 7R T AF B8R Agen ged, §
EE e SAdA FEE BES AHASHT 9. F A9 =
AP Ao oA FAZIEEE 20x20cm, 30x30cme] A& u
BTE AHFI ¢ REoR eI FaY Folid dAeo,
o] 2% FHEFUYY HHFE EF £, TFH, RE & Yo
2 Blaun-Blanquet(1964)¢] W ME FHFEEE A A},

ol del A#E B FRE FAARE vF LR dudA dEY F
Z 2 (Ellenberg 1956, Mueller-Dombois and Ellenberg 1974,

Dierschke 1994)& #3ld FTEAALEE A A, ¢S] €3
A F9 $HEFEL VTR HHElY AEFHoETANY YA
HH(Y. FHEFEE FHELEHN 4 AAEH 95 &L

Q-mode, R-mode® 33 & &Ath. FFF QoA FI Alo] g
Az e Hoe HdAHAFA gAHIYG. FEIPD T sl
e EFAFEH (Kershaw 1964)2 2 242 R-modedll Al & 443
$ Bludtyen, FAZENA g5t #ARe] AAE AEIGU.

ofelol A FAREA XY FEL AAdAANEVAE T3 A9 & (B0x
o322 FAINAT. FAT T A4E d9 FHE USo] mH&

(100x o]’H)= AAT F o2 2 F3v|zgE B3 F& 434

n

e

o od FHE FREYEY JE Suzuki(1978)9F ©] (1980), A =4
Z°) ™3 Iwatsuki and Mizutani (1972), Iwatsuki and Noguchi
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(1973, 1979), & (1980)¢l u} 3kt

3 3 3

AR o AF Ao 253 A7E AT EFTFE(ut
level)e] Hteole]l watr Qo]A = standw ol @& ol Fig. 3-1&
stand®] I A EA A7 Qo] dendrogram2 el B o Fo A
= kYol X =ARRY JBE Fol T2A, BF F
& ¢4 groupd S FF a(¥HAE 552)4N TEE FEIFAT.
O A QF FAe 4ol 4719 standE A Y s, VYA stand
R Eoel £F adl 9std =24 F& 13 +E 29 F groupl®E &
g5t Ast €9 stand Fol 27 stand® 9Fo] A ¢H FE 1
o 7F7tE AEelAt. o] T 1o F&E standl & ALFHETHS
24 34 olxnitdie IAFSFEA BHIFES 2 YT T
A3tQTh. v Q&R FE 20 £3lE standdl® EH|GEIL A
ZUF 2 dEds HHE8EFEY 849 TEHEE o] FAUH
TEFZH ¥golA dendrogram-& Fig 3-20] B}, o] Z2deA
dg ARl B v f{AE FEAAY FFY AL vdBARL
A F FF a9 ¥ Fig 304 v8gd & FEL

3 dLs ek o AMdAAG 25 24T BA
Fig. 47 Zo] ®t}h o] Zddd = A8 E 5%°lstall A
F Ugdan v 3 23 FTL oo, B FTAAE
ERHAE Ad F79 AT
o 2de QoA 4e FL TZANAFLY F9 FA
ey, 7 6729% & AWEAT. Fig. 5-1& A1
ZAF9 FEuj otk AlFNA FE 1E +F 7F
dElo] MAHACT. A2FAME FE 12 Gh FAHY
2v U AFH +, - FF 2¥5AT. Fig. 5-2
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Fig. 3-1.Cluster analysis of the 37 stands (sece Table 1) based
on the 50 species of the terricolous bryophyte in the Taebaek
Range. Latin numbers of the bottom correspond to the relevé

pumbers shown in Table 1. 3, 2, 27, 22, 12, 9, and 1 are
outliers.
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Fig.3-2.Inversion cluster analysis of the 50 species (see the
species nos. of Table 1) and the 37 stands. Latin numbers of
the bottom correspond to the species numbers shown in Table
1. 1 is an outlier.
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Fig. 4. Extraction of species groups based on the inversion
cluster analysis and species association with the 2X2 contin-
gency tables. Latin numbers correspond to the species numbers
shown in Table 1.
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Fig.5-1.0rdination of the 37 stands derived from a principal
component analysis- of data from the 50 species for Axis 1 (Y,
axis) and Axis 2 (¥, axix). The alphabetical order corresponds
to the order of the relevé numbers shown in Table 1.

T T T T v .
-0.38 ~0.20 -0.02 ole [+ 8 2 Q.52 a.70 a.eg
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Fig.5-2 Ordination of the 37 stands derived from a principal
component analysis of data from the 50 species for Axis 1 (Y,
axis) and Axis 3 (¥, axix). The alphabetical order corresponds
to the order of the relevé numbers shown in Table 1.
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Fig.6-1.Ordination of the 50 specics derived from a principal
component analysis of data from the 37 stands for Axis 1 (¥,
axis) and Axis 2 (Y. axix). The alphabetical order corresponds
to the order of the species numbers shown in Table 1.

e 3

0. 16

T
=003

T
-0.02

T

T T T T 7
(1N } 220 [Ty ) w1 .52 ead

Comporwru loshnas - Axis |

Fig.6-2.Ordination of the 50 species derived from a principal
component analysis of data from the 37 stands for Axis 1 (¥,
axis) and Axis 3 (¥ axix). The alphabetical order corresponds
to the order of the species numbers shown in Table 1.
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A, 944 Sol 2xas PBEEY L ARAYSIY =4F o

3L, AE3H FEAATHA of} & TEE-sRUFTIH
(Taxo-Pinetum pumilae)>} A B -F 8|5 3 (Abieti

koreanae-Piceetum jezoensis)<, 2813 AJFEFZH ddl =<
AN FZRA (Corylo-Quercetum mongolicae)d& A Fs P}, o]
A TR &2&dE 4 AdeaFrEd s FATHEEFEH Y
I AEAITEY 2SS TG 2FH, AEIRAdTEH IFERH
&l 2z 149 T 34 ZFol A4EHEAG.

=
m

A

UMM R

(1) 3FUE-20UE2Y 2 £FS-ERUHTEL W 93
72

2

o] #3 e AU FTHL A FATHERAA F¥ 1, FT «
o £33 ZAT 2 FToE EAANAG

ZAAS F Aot A4 =AY FAAA AhE BHUR 4 ¥
AURA 9B $A%E 3ALFYol 2IEA, 1 AT §

2 1300mel M & F gew olzle] o MM ABETYH A=
AA4FEe A= B, o] AAZEE Kira(1948)9] £ =xd 2

2Y B oo £%x4 441C -monthS YEol 17} Wee} o g
e AAZ AAB 45T -month® A LX @i =, Bwaue 3

H58 Z Abiesd, Pinus& o] £33l $£E2o] d#B L £H39 4AL
EAX S, 3tFe 2EFde AqriBey, @522H, FFUFE F
25 2EZF ASse o, g4 AddFeol FE|7, ZF Ll
71, A ggmeoel7, FEEAEC Y, EZHLN7, o7 ZF2
FZo4e FFol $HEA, I WX Peltigela aphthosa; Cladonia
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gracilis var. dilatata®t < AYF7F E8sE 2T dHel 9
oluAA AP e A=A FF ol (Song 1991; cf. Braun-Blanquet
1959). oA T FH¥ ASAETEL ZAAY FAAE F=2 4
Atel X exn i, vUmAe HYA E4% FA4 FRA FAHY
AFEe FuUFTFe] AAFE Eolt, o FFUH dFHHFTH
Qe A28 AT SAL UdeEdv. g@A oze JFAHR
FHL vy TR FEH e IFEREY THLEHLER

1!

) AUF-EH U/ HdwFE-ERYTF/FE 7 -2 L T]7
T2 (Table 1-A)
Thuja koraiensis—-Abies nephrolepis/ Taxus caespitosa-Pinus
pumila/Hylocomium splendens—Fleurozium schreberi
community
o] TEHE Aoty F& LI AT A 8 AL 453
8 ol Hoje dAAHFITHolY. ol HHAME GHFHESL
a7t A #2dH, §3) A2UFe A AAE ZFA Ao, o A
AL dae AEFo 2AdE 2UE $dEH o] FHFAE o} F
E 24 BolA "t A4, He oln4AFd,E W I
AFTEHE o7 dEANAN BE 40%149 & 28 velid,
B gRAAE 60%cl4S -ANIE vk duFe $FHo BA

@ JRANE 2259 TS0 FuFoz Weksn,

!

&ol7], 2F&ol7], niAYFEINT, =

I ”
&N
&
flo
b
il
o
N,
o
(2

o)z, FEE7)8ol7, Lesquereuxia robusta 59 & <3}
A ed, ol Fv Jted FE]7, niGF R, AT
7] £ F2eAT AL YT TR A dHEe WE

(mat)\} F 4 (cushion)& FA 3o EXste= 57 @l
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Table 1. A synoptic table of the terricolous bryophyte communities
in then mixed coniferous and deciduous broad-leaf forest and

the evergreen coniferous forest of the Taebaek Mountains.

Community unit® A B C D
Locality™™ a b c d
Number of stands 14 6 8 10
Relevé nos. 1-14 15-20 21-28 29-37
Average no, of spp. 10.2 7.8 11.9 7.4

Differential species of community

bR 1

5 Rhytidiadelphus triquetrus IV +-3 . 11

7 Hypnum plicatulum IV +-2

8 Hylocomium splendens IV 1-2 . I1
14 Dicranum majus : IV +-

15 Lesquereuxia robusta 111 +

19 Pogonatum alpinum 111 +

32 Scapania ampliata II +

33 Pleurozium schreberi 111

44 Dicranum flagellare II + . )
16 Plagiomnium cuspidatum . IIT +-1 II + IT1
26 Aulacomnjum heterostichum . IIT + ) 1+
39 Thuidium delicatuum . I1 + .

3 Thuidium recognitum II + II + V+-1 II +-1
22 Trachycystis immarginata . I+ II1I +- I +
45 Plagiomnium maximoviczii . . Il +
46 !Brachythecium rivulare . . II +
47 Hypnum fujiyamae . . Il +

2 Hylocomiopsis ovicarpa II +-1 11 + 111 V +-2

4 Thuidium kanedae 111 IT +-1 II + III +
17 Taxiphyllum aomoriense . I+ II + I1I +
Companions

1 Anomodon rugelii IIT + TII +-1 IV +-2 IV +
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6

9
10
11
12
13
18
20
21
23
24
25
27
28
29
30
31
34
35
36
37
38
40
41
42
43
48
49
50

Plagiothecium silvaticum
Porella fauriei
Fissidens cristatus
Grimmia pilifera
Brachythecium plumosum
Brachythecium populeum
Hylocomium pyrenaicum
Rhacomitrium canescens
Brachythecium buchananii
Dicranum viride

Mnium laevinerve
Bryhnia novae-angliae
Rauiella fujisana
Plagiomnium vesicatum
Rhytidium rugosum
Feissia controversa
Entodon rubicundus
Boulaya mittenii

Hypnum 1indbergii
Brachythecium coreanum
Hypnum tristo-viride
Campylium chrysophyllum
Okamuraea hakoniensis
Macrodiplophyllum plicatum
Thuidium glaucinum
Rhacomitrium carinatum
Thamnobryum alopecurum
Bryhnia sp,

Myuroclada maximoviczii

e =

I +

+ I
+ I
1V
+ 111
+ 11
+ 11
-1 .
+ 11
.
.
+ .
+ 1
+ "
11
-1
11
I
' I
.
R
+ -
* .
I
+
+

II

11

+~1 II
+-1 11
+ III
+~1 11
+~1 1
1 11
1 I
+ 1
+ .
+ 11
+ .
II
I1
+ .
+ IT
+
+
I
+ -
+ 1
I
I

+ -

+-1

+-2

+-1

Rare species present in only one relevé: In the community unit A:

Plagiomnium trichomanes, Haplocladium sp., Hypnum sp., Paraleucobryum

Iongifolium, Pleuroziopsis ruthenica, Dicranodontium denudatum, Bryum

argenteum, Ptilium crista-castrensis, Dicranum hamulosum, Pedinophyllum

truncatum, Jungermannia rosulans, Rhacomitrium lanuginosum, Bazzania sp.,

Pohlia nutans, Polytrichum formosum, Plagiothecium cavifolium, Abietinella

abietina,

Tortella japonica, Pogonatum japonicum, Bazzania tricrenata,

Leucobryum neilgherrense, In the community unit B: Amblystegium serpens,

- 135 -
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Plagiothecium denticulatum, Plagiopus oederi, Anomodon minor, In the
community unit C: Entodon concinnus, Plagiothecium nekeroideum, Fauriella
tenuis, Metzgeria conjugata, Thuidium bipinnatulum, Haplocladium
microphyllum, Porella vernicosa, Neckera pennata, Homalothecium laevisetum,
Anomodon giraldii, Homalia japonica, Hypopterygium japonicum, Ditrichum
pallidum, In the community unit D: Atrichum undulatum, Holomitrichuam

Japonicum,

¥ A Thuja koraiensis-Abies nephrolepis/Taxus caespitosa-Pinus
pumila/Hylocomium splendens-Pleurozium schreberi community
B: Sasamorpha borealis-Abies nephrolepis/Plagiothecium cuspidatum-
Aulacomnium heterostichum community
C: Abies holophylla-Abies nephrolepis/Thuidium recognitum-
Trachycystis immarginata community
D: Meehania urticifolia-Abies nephrolepis/Hylocomiopsis
ovicarpa-Taxiphyllum aomoriense community
%% a! Mts, Sulak and Odae, b: Mts, Odae and Taebaek, c¢: Mts. Sulak
and Odae, d: Mts, Sulak, Odae and Taebaek.

*%% Species number,
(2) EAGUF-AZUYFTR Yo QA F L=

2
o £z ZAT R T
gugee glojx 4RFoee A94dd ¥e vuiy e 7
HEo YGPAFFLAE of ol =
1700mAtel &) FA# T Afole) &
FAMAG de BEHT At ZAY 9B 1
HuFt +dsn gen,
AZFs} 3 vhe] R
AT So Molm vk, hmEFelE wAE, ATuR, FAH

2 on2dUR HEFY, EXYUR, EohRUR Eo] 48en gl
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U BEZoE LB, o}JuEEA Holk= EF 9d vdayg =

K CRRES %:1]%‘—]"1‘, ZAGYR, =

HE 80%olAe] =&

< "H9FH, g, dAE, W

°0F Exd, B, tdnAE, I DA, FRE,

= Toltd. 2EFY =& $FHe=

€ F 2eHA gon Uy QR

€2 AKT Yo, olHE AFERE
LUGATE LR o] FoXT Yu.

Oh Z2RAY-BH I F/TB 2257 -EF 2 F 7 & (Table
1-B)
Sasamorpha borealis-Abies nephrolepis/Plagiomnium

cuspidatum-Aulacomnium heterostichum community

HA A vmy @2 g oo deses THAH, HYLY
B$-E 1400m W WA 2Tz o o I

Z 7t LA FH}ERE 2EF F

o, e ZEFL FHoE s WIS AHF GA F79 7R,
e R, A9 Mdrd EF B 4 4 % dEsa e

Polth JHe F2 FUTI SHIAL, AGURI} e JEE 2
I FESAAE YEE Bk 2EZE 2R R JRo
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7, AEoel7, FEAE /Y TRIEEEY F9 FTFN AAE ¥
A &ds89t. 2EAW, dEWIAY dAnge 2y =223
Hoez A8ty FRAEI TR FA FIEL AL A4 UdolA
E 257 i dREE A 10% o2 W § @k

() AF-FeR/Zg2 A" o] 7] -ml et 7] 2% 0] 7] & F(Table
1-C)
Abies holophylla-Abies nephrolepis/Thuidium
recognitum-Trachycystis immarginata cristatus comniunity
o] ¥&L S, defal FA A & 1000me] A 1300me] < H
o EEd=ABELEUSY dAAHFITHCIT. o AFY HFER
2 FRAGAN £E2F] 28U 93 $RHE ¢ FETHFH
FEHL I o] £FHo ¢HE FFELEL AT =& ¥4
o g8 ¥ ey 4L BE¥vufsd @4 nEFe TEFELF
Fol Ha v, wEtA o TEHE RIARAY A4 AR ¥L 9
=2 3T 2EFL =€V WEd, &9 £FA Hstd dEA
B ddo] o 5. o|AR EEJAAY AR FHFH} 8
F7Re 719& 3ev A2 A7
AYF$-3E ALExLEY dZAHFoAe A2AdAE0N7, F€3
Fdol7], TREERTNY, AIAFEN7, EAE|7], HeEdlT,
Hlet71x2F o7, ¥€0l7 Tol vy FA=7 A ded.

o

O

() BARFE-EulF/o71 5358 e 7]-H A F 50| 7] T & (Table
1-D)
M eehania urticifolia-Abies nephrolepis/Hylocomiopsis
ovicarpa—Taxiphyllum aomoriense community
Aotalk, e, Bl Aol Z A 1200-1600me] sjEdFe d= %
de ARERDY AL oAz Fme o), AAFRo|7, F4Y
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FEol7, ZAde]7] Fo] $+HIE & TH Ad%n YA I
o ZEe 5 FHY AT BEJ G2 A dEge
o, FxAHE 1Y ok A7 13 Ao Bt

ZEAAG Y YT Fd 2ALFE B9, 237 H7 8F o=
AR FREA 2ddAY. o2 mIo7H, &oj7 7, AL
#7b ZZ 6Fol 2AdAL, FEoAH, A, FFEo)7
3, @0l Ae #A Z7 5F, &ol7FH, 2ZEH A H, FE]7
s, 2F ol Fe ZA3F ] vdend. HFAME AR S AE
ol7|He Fol Z4zt 284 FHEHUT. oWy ZAAF EZAAGAA
T F 80T AdHEc] FAHNT.
gy gR g9 FUFAE T FRAD BN nY, A
FEFE FRUF-FHUF/AGEFE-RAGT/FE07 -2 F Lol
gL 983 HFEEFF/ 1020502 AT -Ruivi/zed
P-mAet/ 2 Fl/THRG & By, ol TH7 I
oz HE HIeFE-vRAUTTHY HEL TEs7] dEoH
AL A 1191F ez AHF ¥y e AUF-Euv
F/AedAEol 7 -mAdolr 2 Fol 7T el 1187Fer2 YEyEd
ol HEAH A gd edd HEe] By HE|H Fojdn. £H
W-BHUR/ERERZNN-VEXTN7LHL 783Folx, ¥A
FZ-RuludR/ol7|5Fndo7-HFAFZo|NEHEL T44F ol U
gl AFHAAT HF HEEEFFoE TEntd 2 Fol7t 8
Ya sdgte dAdAe A& dUUF-Euiur/sEe7-2
ez duA A T Apole] & Aozt A, F AW
EH YR/ o7 -2F o7z d4d & EE A FF

ZA T 0% R AEAAT, UnlA FAEL REHoL WES
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FHEAGE 10%cWe] FBg shed Auhx Y,

daMeEfFZed HEASEY Adcteelel s

rx

T Fo AAAA ctngd Y FFQL 2HUF, FHYE, 7}
FUuF S 8 £33 A¥e AAA F2 A@FA AHAA
T olnidde AEIPRLPoz AFHo shvh(Nakai 1918, Honda
1922, Ueki 1933; &AM e U@ o1& AL dov, o5 ¢
8] &ol2e ogd F2 olnddd HFEW). 1XYW, Song(1988,
1991)2 Aok ddhte]l Z2X8E 23T HE FF9 dFEe] 24
oz Yoo YRR FEIYd Fxe ABEIRI S B
8 Yo & A7 E Fad A A5Ig4ed i 43l
Al X AHF o 2HE £ £(1995)0] AR NN AT} v
HAR AA 82 FERES € F AN Ave FFELHY 24

rle

$¥UY, 2 FAEEL YFAYFEY B ojUe, 5N e R
FHAFTE R Jedd £E 342 23 U= Aot o

o7t ol Adl o fye] FHL 2
(1995)¢] R7F fFASA Leia %ol

Lol ZEaYY Yade 29 FIase 2o HHFIo =
dA AL ATk o|F FFE Ao FHAlchlA =obual ol
oz FWAASLU(GAE £ M =cldRALSE, F4

4 BEe dudAt =lndAYT )l FEALZ B o

u T R - X
e
P
flo
wn
@]
=
iy
©
O
=
of
i)
oy

- 40 -

IP:14.49.138.138, 2017-11-03 15:46:33



W, o] Xd9 HFPFAAY HFFAARNA LF-IEHIFEER
(Vaccinio-Piceetea Br.-Bl. 1939)9] HAZ W Ag=zo] Hxu gt}
(Braun-Blanguet 1959, Ellenberg 1986). whal A, sjwaldl o] A2 3 ¢

FEE AFEHERA BHVYE-EEUSEEE, BEUF-JIREGE
T £33 FAA, HAIEHEA BH8] gE-7AFHUFEFZA
24 H(Song 1991, 1992, &3 % 1995). WA oHF FTF & A
3L Ae AFELY L AEASE] 247 B B w= 94
Aefe 2AAA TEso A d2d dEgEIFEA g4 olg
wedg 4 v  dFAd, duady e Frey 449
Song(1988, 1991)8] R F A EX ] e AAdess 2 tf$3t
ISl AT wEA, ole Y2d FRFgdes $HE7] A
23 = Abies, Picea, Pinus 22 o|FojX = AP Mo Yo
&tz olmdel £33 ste 4 BAE AEAEGE ¢
FoAA g del= AEfid =& AA3 Fgd 5, FR&54E9

Z4AE MAFES] FTEHU AL e a0

P

rr

2 AGAA A4 W AEAFILe THYAAY AT

AR .

4
i
v

el golA AHFTEE gt oA AFE By $HL
Me gs po) MmA AW JE Ao ¥FA Y=

Dt
o

A o] 7 2 (epiphytic bryophyte community)ol F 23 gL oA

&l o] ¢k v} (Cain and Sharp, 1938; Iwatsuki, 1960; Nakanishi, 1962). 1

A9, AP dFd  AEs= A A A o 7 o 2 (terricolous

alar

o

bryophyte community)®] €T+ Ando and Sasaki (1958), Horikawa
and Kotake(1960), Horikawa and Kobayashi(1965), Nakamura(1984)
5 249 d7A7F olm Aty Al e Abies, Picea, Pinus@ %9
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BN A ZALG ZAHH, AHEH o] YL Polvh ¥ 57, ¥&
del 4gFAFPIY el 4SYIFY Y YHHAFEY

A38 42458 7 AAHLR HoE o}z =8H, HId
A E A Oizuru(1991)9] R31 7} Fol & A X ot}

AEFE Z5AE AINMNE F7He F28 FAAALLLE o}
Ug, 879 AFgAgold FAM JolME 43 9T gHAx
©](Taoda, 1976), S-# Uz o] AEFe hHa) ©L Aol 3
AT o) Fol Aok AT By AFAHGHo B o, B3
du BRAGsR) At 1 AT AV ARTo] YRE
Aol Fo 93] SAAAAZ Q7w Zol P2t opgoie] 4
BgE ARl Qo HUFE TLY AXH AANE 2T AT
ey e d2de &g dE, 2 FEEIETHEY 9
AAuFaodged dd A7F8w oty vy #32% 24E Ve
£ otmddu msde $SAAFLY JHAHF

T Song(1991)e] LG A ETE AFdA dHFLE I

& wolth,

AA A A2 1983+ olg] Sy Fo AEdY std de
AN oY FUY AFAETAY e HAFTAe 484
3 AEAITNY AFE P FvH(Song, 1984, 1987, 1988, 1991,
1995; Song and Nakanishi, 1985a, b). ©] 7}&d & dAF X A
AA) AFELDIY LB AAFANY IFAHF) H2yY
T+ o] Hong and Ando(1961), Hattori et al.(1962) E Song(1995)
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€ Heopste AL FRF7HITN AFTH AT JEAHSGH 2@
E fsnx o

b 2AAGe A%

A
AN

AgHez 2AAGL ST A Aol BE MRALH
& AYel RS w2 H@dde] Folv $4AY, 2z FAY
9 F1d BEAE vede FRAG22 A vE & g oy
AABA 2 Hole FAEHEY ZHH Aojdx BdHY A, FX
Aoz dgEFsdolvt AFERTG] dddn, FRAGAE 9
of tldte] clndAFFHel TEHT i, o2 YA H g
=g F#, FEAY Aold mE FAAYE AYY A Agez
&3 A (Fig. 1)

_1

AGdd MRAF(Zone A)xIAGH-E7ZEZTAZ; =T FH(1507m)l A
ghob R (1750m), 288 ¥ (1425m), E7) E(1522m)8 A& o2& X

18

AL FHAY(Zone BIEZF-ZYFFTAE; EVNEY FF5AA 3
/A % (1586m), ¥ A & (1442m), ¥ ¥ (1510m), F A8 (1556)m, A4 &
(1682m)8] A& o8& A 9.

A FEAY(Zone CrAINE-FA-AHYBFAR; o] 792 A
A FE HE w2 Agdgd dFsie AYelnt. AMEY FF, 4
3% (1667m), A48 (1760m), HFF(1915m), F 5 (1880m), M &
(1640m) % HAAN-VLESAEE LTI},

AR 2 AA: AYAAE F 209749 FHEE o] FolF glew,

2 sde AGYE FHACE NE WFoE dAnst FAY o=
g zugue 25H ARSAH AR o]Fo AP WAL

Lol AEFAdd e JuraZld &% A

ke
[
=
2
ot
il
L
K
X0
£
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e F 8AHY AZY §71F &% oo HAw=2E A H HAH T
8 3/Me] Wewe] ¥asm U LAWY, FHAHGE

g E F5AL AAR 2Fde A8 AFo] TEHo . A
AAE AR B2/ 232 AR #2U oL A4 vgAH 2

2H89 Ang AN AH(Lee, 1970). o) AH FLZL A =
o] gob AL oI AT FAA AGL Bol TFF
A AAE BRErY B2 AYhe] FHY HF U] RRE

ol #7stel RERoz BYH] 9:, 2 o] WY Fow F
280 3lv (Kim, 1988).

7% Age BE¥xe dwHon slew A5 os BAHEW,
A A 49 FA 70Kmol o2& FEF Aoz o= @
29 7IAARE 20 AYAAe AAFA J1FE dddede 7
b 9k AAAY NFE ARG BY, B B, FF, A4S
5 WEIFgd ez, ¥&9 T, 8%, I
o] E01H(Yim and Kim, 1992). wetA, A=A EAHG
Ade 7% BERde tda 2 dn ged, SAUe gAdedg
AW FrI o] i o, AZFFL GAEo 200mmy W B A
Aol @ A3 YH(Yim and Kim, 1992). A AAAx FAH 7
RE GHAHAA 598 HelA & 7ol 2o W4
A AT Jlge FAsy] dEelg AG4EH(Kim, 1982). THSF
Ze AE(Kim, 1982)& ©l&& 71 FE(Walter et al. 1975; Fig 2)q

gaw o] Ade JFE BAA FH, F¢ AL L 2udAT ¥A

1

M,

> N
ojfl

flo

g

%

2

N,

of o

Fko] w2

o gF T AZEH 718 AU AFAHA 7] F(type IV)9
ALHATY AP FIIL 134T, HFHEAE)Y HIE/ 2L -02To|t,
T, AgFAAELLS 12153mmel™, I 3 56%7F 6-8A4 ¢ #A 7]zl
Ul

A1 9o #NGFAIE B,
2ao 7|4 2ANS 71 &FE -055/100mE X 5ol
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1953)9l @& Q-moded] A ¥ExE #HaHAEdl, /AL van der Maarel
o FHAEAEA)N 7I-E Fol AE X, YRAEAA EAsS 7
sttt

ofe Al FARFA BEF TEE WAAAEUB S Fa A& (G0x
°olgh)2 TR AG. FAY T Fee 29 AHEE WwEe] mHe
(100x o] )2 HAT F oA FA A3vzg T3 £¢ &A6K
1=

g =W 9L Iwatsuki and Mizutani (1972), Iwatsuki and

Noguchi (1973, 1979), Choe (1980)¢] u}gkt}.
o A7 9 nF

Song(1988, 1991)& A & 4tA 2] 3 1200mel el A A3 71 A F
st ol R I GSFEel 2AA BHAA FUHR f¥er FEES
FEs Pt Fqus oA AASTY dLUHGIEEFI EA
sty ABEEHCE, 2AF0RE 238 Yadd EEX9 FAS
e YR8 EFe LT $AT A4 4
Fol /S +HEL, d97 BE FAHAFol 2AA oludLes
olFiAE A4 oknAAFFBolth. AV HNE Azl dH FFE

c A5 ol £o18 272 ¥ o]E HYT
g olFE FTE LY AUAo=E B HgdNe 2@
2ol FAURI AZYFe HolAY dEoz $HGE

Q8o W, W AFHYTE wTd o Fe sgd At

FAUTSG HolAY BEoZ £82 48T gud, AL A4

dnuAPs P FS5APLYeR 2 5 AT o ABAAFYL

Yigoz FAYFRG ARHUTY S0 AxsH, Ag GAY
A
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A, ediah, Hwa AR SR EESE AFE
e 245 de v, AE}Y FFELH A HdEFH-T72
U5+ A (Fraxino-Abietetum koreanae, F Ao B38E& A A A &gk
oo g ANZol Table 39l AAH)E, ¥EXAFFH 3 +3tF-
7V v U T+ F (Abieti koreanae-Piceetum jezoensis)€ A 35t
of £ FFel a%dE 449 HdAFITFE AT 27 ot g A
TS HAEGH.
AMMEH T

=
arT

MI

1) dEFd-TAUHETE U 428 F7<

A AR gojx AAFozE IFd45-Ey ¥ Yy B
AFol SEEATHRARE o|FoAE AFEALHL L 1200mel A
1700mAtel 9] 47 T4 Alele] aF v AWy 7 B HEIZe
FAAAC de BEXIa . ZAE dEY TE

AUR7r #3851 Jov, YFEAFEARENZ YT ) dE
AZUEs o gte AR, FE FURFE wbE, ALHUYE, 9T,
FEUFEs Aolx Y. B ZEFdE wItE, AR, FAEY
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2UF, JAHUE, 84T, FAGY
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S8l gt} o)A ¥ AFEEYES FAHETTE AW ®lwo]l W2
SE9THasclEE W2de Aol ALl g4 A7 gt
)& Wdstd ¥ F FA2AE FAHoE AAdTYY & Ha gl
E dded F53 FARAT, o] AFEIEH AHE B ¢A
stal glvh. AR,

ob Bl AZURE NP GJdBI4Lre $HES
__I:"._
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Table 3. Lectotype relevé of Fraxino-Abietetum koreanae.

No. of relevé: 188, Locality: Hwage temp.-Tokibong, Chiri Mts., Date: Sep. 24,
‘84

Relevé size: 225m%, Altitude: 1505m, Exposition: SW, Inclination: 9 °,

Height & coverage of tree-1, tree 2, shrub-1, shrub-2, herb layer: 12m, 75%:;
9m, 15%: bm, 15%: 2m, 45% O0.7m, 80%, Species occurrence: 67 spp.

Ch, and diff, species of Fraxipo-Abietetum #%Ribes mandshuricum s2 +
koreanae Lonicera sachalinensis 82 o+
Abies koreana T1 3.4 Kalopanax pictus S2 o+
Clemastis chiisanensis H + Evonymus macroptera s2 o+
Lychnis cognata H + Viburunum sargentii 52+
Geranium koreanum H + Staphylea bumalda 52+
Gentiana triflora H + #Acer tschonoskii sZ o«
Pleurospemum kamtschaticum H + Ribes maximowiczianum S2 o+
Aconitum chiisanensis H + Sasa borealis H 2.3
%Veronica kiusiana H + Lepisorus ussuriensis H +
Hemerocallis sp. H +

Ch, & diff. sp., 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 Tl, H 2.3 Athyrium yokoscense H 1.2
Magnolia sieboldii S2 + *Calamagrostis arundinacea H .3
Fraxinus rhynchophylla 52 + Ainsliaea acerifolia H +
Rhododendron schlippenbachii S1, 82 1.2, + Dryopteris crassirhizoma H +
Weigeria florida 52 1.2 *Gentiana axillariflora H +
%Rhododendron mucronulatum 82, H 1.2 Folystichum tripteron H 1.1
Tripterygium regelii T2, S2 +, 1.2  Adenophora remotiflora H +
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¥Astilbe chinensis H + *lVeratrum nigrum H +
Synurus deltoides H + Circaea alpina H +
Pseudostellaria palibiniana H + Carex siderosticta H +

Dryopteris austriaca H +

Companions Cirsium chanroenicum H +

*Malus baccata T2 + Phegopteris decursive-pinnata H +
Cornus controversa T2, S1 1.1, 1.2 Schizandra chinensis H +
Sorbus commixta T2, 82, H + Euonymus oxyphyllus H +
Fraxinus mandshurica T2 + Cephalanthera longibracteata H +
Aralia elata | + Viola selkirkii H +

*Sambucus sieboldiana S1, 82 + Pimpinella koreana H +
Betula costata S1 + Pimpinella brachycarpa H +
Fraxinus sieboldiana 82 1.2 Ligularia fischeri H +

%Symplocos chinensis s2 1.2 Viola albida H +
Fuonymus pauci florus s2 + Polystichum braunii H +

Notes: Ch,=Character, Diff,=Differential
% subspecies, variety, or form

(7h) 2R -FAULF/E B2l 7 - A QA F 5 o] 7] Z 2 (Table
4-A)
Sasamorpha borealis-Abies koreana/Dicranum
scoparium-Plagiothecium silvaticum community
A2 &R Zone A9 ¥ 1300-1550me] E X IFFEZELS ¢
el 2R =LA FIHFER FHF] FLEHZE FAadd,
AUdeE UE 22F0] ¥ E ALY s0sdaE gFozE 1

ol o8l ERAAAG. AAF GA $09 AR, A YR, g4

g AR EF Fe 44 do 4 wedn e ol JBe
AEg 2L FESH

F2 FAURE $ARAL, B Fe
1}

e dEE B 2ESAdE ZRA7E dRrEd o
85%old e s ¢ AT oA FY AFEZTIL AARA
ARG B2 559 Aol 87 F2 £381 glojq o
€2 AFEEY /B9 dAC WA @A) vuy Fx Y ol
T, B @ #Hde fX3 2EHoZE dd BAR U
FHE ¥2 A0R AREH.
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2 A8ty R AEN} £X g3 JIES FHR F 4
st o Adgo] 5-15%9 @ AUYA o
ARAN 10%E 9A &g 22U $H=E7 g4
9 Aot} wirsl 9, e NRoE FedAFEol 7], ¥
FEol77t A9A R ZHI}AT. B T £33 HAozZAM ow
ofEol 7t7t &ad dRAAAE ot7|EZFmEelr], AAFHo)7], &

Bgol7, Belr)xEol7] 5 thd AN FE @, B

2 W 2 ® s go X
vo md 3 ot of He
o rdofoox@ S oMo
> o bt £ 8 P -i;
J

Moo o
fo N

=
1
e
o

¥ H
flo
o
Sid

Table 4. A synoptic table of the terricorous bryophyte communities in
the mixed coniferous and deciduous broad-leaf forest and the

evergreen coniferous forest of the Chiri Mountains.

Community unit™ A B C D E
Locality™™ a b c d e
Number of stands 6 11 5 9 13
Average no. of spp. 10 11 9 9 13
Differential species of community
Dicranum scoparium V + IIT +-1 II +-1 11 111 +-
Plagiothecium silvaticum v + III + IT +  III + V +-1
Thuidium glaucinum IV +-1 IT +-2 I = II1 I1
Plagiothecium denticulatum IIT + ) IT +-1
Rhizomnium punctatum 11T + . . . I +
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Taxiphyllum aomoriense 11 + I +

Okamuraea hakoniensis 1+

Bryhnia novae-angliae 1+

Anomodon rugelii IV +-1 V +-1 I1 IT +

Plagiomnium cuspidatum 111 + IV +-1 . IV +-2 I+

Plagiomnium vesicatum IIT + 111 + I+ II + I+

Brachythecium populeum I+ 11 +-1

Dicranum nipponense . I+

Plagiochila ovalifolia . I+

Porella vernicosa . I+

Endoton scabridens . I+

Herpetineuron toccoae . I+

Pogonatum inflexum . I+

Hylocomiopsis ovicarpa I11 IV +-1 IV +-1 V +-2 T1II +-1

Entodon rubicundus II + 11 + IV +-1 II +-1 I+

Dolichomitriopsis diversiformis 11 + I+ 111 + . I+

Oncophorus wahlenbergii . . I+

Fauriella tenuis . . I+

Thuidium kanedae I11 IT +-1 II + IV + IIT +-1

Rauiella fujisana . I+ I+ IT +

Plagiomnium maximoviczii . I+ ; I +

Trachycystis microphylla . . . I+

Hylocomium splendens . I1 . 12 IV 1-3

Pleurozium schreberi . 11 . . IV +-3

Trachycystis immarginata 11 + I +-1 II +-1 1II + 11T +-1

Hypnum tristo-viride . I+ II +-1 I1 IIT +-1

Pogonatum alpinum . I + ; ; IV +-1

Dicranum majus . ) : I+ IV +-2

Lesquereuxia robusta . . . I+ I1I +

Dicranum mayrii I+ ) ; II + 11 +-1

Hypnum oldhamii . I+ ; . I1 +-1
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Scapania ampliata I+ I+ . . I1 +-1

Rhytidium rugosum . . . . 11 +-1
Hypnum fujiyamae . . . . IT +
Rhacomitrium canescens . ; . . I1 +
Pleuroziopsis ruthenica . . . . I1 +-1
Plagiomnium confertidens . . . . I+
Bartramia pomiformis . . . . I+
Dicranum viride . . . . I+
Blepharostoma minus ; . . . I+
Bartramiopsis lescurii . . . . I+
Pogonatum japonicum . . . . I+
Rhytidiadelphus trigquetrus . . . . I+
Hypnum lindbergii . . ; . I+
Polytrichum formosum . . . . I+
Hylocomjum brevirostre . 3 . . 1+

Companions

Brachythecium plumosum . Iv +-1 II + IV +-1 I +
Mnium laevinerve IT +-1 III +-1 II + III +-1 IT +
Grimmia pilifera I+ 1T + III + IT +-1 I+
Fissidens cristatus I+ II + IT +-1 II + I+
Hypnum plicatulum . I + . IT +-1 I1 +-1
Boulaya mittenii I+ I+ I+ I+ I+
Hylocomium pyrenaicum IT +-1 II +-1 . I 2

Gollania varians . I+ I+ I+ I+
Metzgeria conjugata II + I+ . I+
Thapnobryum sandei 11 I+ I+ I+
Plagiochila satoi . I +-1 . 11 I+
Trachycystis flagellaris I + I+ I+ I+
Rhacomitrium carinatum ] I+ I+ ) I +
Porella fauriei I1 I + . . 1 +-1
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Atrjchum undulatum I+ I+ I+

Thamnobryum alopecurum I+ I+ . I+
Fissidens cristatus . I+ . 1+
Weissia controversa . I+ . I+ I+
Dicranum flagellare . . I+ . I +
Frullania tamarisci . I+ . . I+

subsp, obscura

Ditrichum pallidum . . I + . I+
Brachythecium buchananii . I+ . I+ I+
Plagiothecium nekeroideum . . . I+ I+
Callicladium haldanianum . . I+ I+

Pogonatum urnigerum . I+ . ; I+

* A: Sasamorpha borealis-Abies koreana/Dicranum
scoparium-Plagiothecium silvaticum community
B: Hosta minor-Abies koreana/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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T, HRE gRol7, 2oz}, AHBol7 T 3Fc JE@g. =
3, BAWY QRN E57 Ga Zrlete Ao BRH A

() ¥E F-F AT /FEBFH7-5F 22 F 7T & (Table
4-B)
Hosta minor-Abies koreana/Anomodon rugelii- Plagiomnium
cuspidatum community
of &L AYAAAL FHE 1300me} A 1700me] FL A g 7A
ol IFEEIFIUY AW HFITHoIY. o] g9 JFEEPL
FHEFHANA 2EFo] A o3 ¢FHE g9 HEITEH FH
HEAE tda o ¥2 g olZ2/74x EXdz Q. F
Zone Al Al Zone B2ol FFel olZ7AA EX & W32 J&E FEHA
o T o] ZFo] FHA}E AFELYE YWY +HY RFE
28 AAAZ 2259 F9 sttd ¥HFY 5L £ o9
Addan. J¥9AT ZHAHE A4 AW ¥ Hxzg vy Fst
FHGE 42 EEVNYEC o L vEE JAAHFY ¢
o] ¥ &I}, AL Y= TEZFYL §% B 7148
e Aeg Agdn.
HE =23 AREuEY R Y87 F¢
Fol7l, et71gFadol7], eMFEel7, vrgol7], ZLFZZEF ]
7], @R HEEl7 T FAEI} Fol FAUF MY F/FEolV-F
BEZFC7 THoz AU, o] THA FAAZF 7, 7HA
#ol7, &g o7, FEZEl7], ¥Eol7, GEl7, AEZHEo]

7, FEE07 T2 HxAH L e d¥gdoF FHIIYG. W

O
R
off
A g

N|

Hell ALAFEo)7], vz o], vlFFZFo]7], Z4o]o|7] Bl
NQolrNE=Fol7] F& Bd) F& dged vyt A4 24 &4
gk Zngeln, el 7], Tt E0] 7], Aol &7, Mol o}

ZIE€0l7] 2 & TFHAT 2HA.
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(th) FUR/el71EZ A 0] 7] -7HA & ol 7] & & (Table 4-C)
Abies koreana/Hylocomiopsis ovicarpa-Entodon rubicundus
community

o] THE AFPAA FXEXLY F vy 52 HLF Q) FHEs
T dAAHF E23¥o2 B 5 30t AEE 1600mAA 1700mAt o]
o ¥ol¥ Zone B, Zone C8 BE d QoA dojzxltt. o] TFo| &
Aate JRAAAE AZUFE ¥XT SHE€ETELA7E A A
AAEst WNEst &4 FA3 FasA Ao, TFAT, ord o FA4
VR -7t g2/t 3@ el 7 -Ad o 7T HA WA NAE BE

Z, 225e 7FASE YREY Fo| 4JTIrANS 842 ofF
AR 3 Yol zHow & W B HQLFsAN) Nk
JHe 5A¢ AL AREEIY YAlE dAxFme o7, 7

ke
nzZurfel7], 2xFe|77 SR}y & FHe
EFHA. §gnzo7E dAdd 44T wd o A},
B Fo7lE F715Fdd FEA wfE(mat)E At TAFHoE &
FaAd. 9, HAF 7, Fhol7s B ZHAT EF A

3

AEF FFe 29F 9, BFs F917 @

(&) FAVE-7AEd /o7l 53 m e o] 7] -Z & o] 7] F & (Table
4-D)
Abies koreana—Picea jezoensis/Hylocomiopsis

ovicarpa-Thuidium kanedae community
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Zone A, B, Cel Z A 1600-1800m® %< 3L Fge 223 T4
ug, ZHEuYFge B E otrlEFdmeolr], AEol7], eNF
dol7, & HEzFol7] Fol $HsGE B & AHEddn Ut o
Teo] st d22 7MY, FAUF, AR 9 ZEF
HHAEEFEe4LE oFojA L e, F71ENE AEL o] of
IFAAEFF A $HH JEHBE GAERF, BEF, 2 EF
GeEttbE TAELS Hdte] YdEdTdasds AHolth o TEL
A oA FRAUFF FH8stn JtEH R EQste 489 o
vl g@aAT, dREL HEHUR SHEE & vEd
oo TEHEL GA FE2aZu 7Y H TEEEFNVELE F
ATl 7t%ssd. AAe FAE =g =Y dE AR F2
Vetye, a4 2o 48 4ACd vdedh. o £ £3E &

 dRANE 29 FFoa9 39 $FAA dx $s 2, 94
FFe4d Fd PUFENE RGO, 2FNEY =4
[=)

i)

A
czRy wuse YRERYY £ P 24T oA
]

2 B of THL YHAEHTFEUAAN AEAGFHU Aol g Fo
ol Bt 2HFPole i, dH, A7 ol7|2F o7& o
T A A7H AT,

E FEo 2% F AHF FToo 36F0lH, o] F 34F o] AFe
I, Hies A E0078 &g/l 7 2F o dERT.

@ FAGF-ARNGREZANY QLNAFEG

AgaA F ALBAA MREHE BR
2 7R URY 483E A 45X
2 1700mel A
Py A2AdSH o9
3

CEEAOERH

1
AADLEZ gtk o] AAnEE Kira(1948)9
o £8x4 4527C -monthd e o 27 ¥

ffo
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A clgde FAAZ AAHF 45T -monthet A9 X o} (Table
1. o] AZ5AFTHolEE APy ez ¥ 29 JIAHT
ofm4tfe] Aoz B £ vt F, AHAAAY AFTE F Picea
&3 Abies& ol &ate FHol Jd#E FHEHA HBAE EHAASI,
3BE 2E2FAET A7l HoiH, %%—EQEH, FEUER T AT 2E
Fol A&Kd= 94°ﬂ, Ade] HEjFol £FE)7, 2FLdo]7], 4T
g ol7), F§4 ;1 dol7], E2FL0]7, gXxoj7% L2 F5249
FTol A8, 2 WoE Peltigela aphthosa, Cladonia gracilis
var. dilatata®t 2& AGHFR7/F €83 AEgFEe Ed9 opnitF
dPde AERFGS5 o} (Song, 1991; cf. Braun-Blanquet, 1959).
oA e FHe AEIAFFHEE AHALANAN 3] ATH 45 AF
AE Bolth o] FEUY A FEHY =4
€ e mEA o2 FAFHEY
gow e FFETAHY W THeEFR

(v FAUF-7tEu G F/FE0) 7 -2 F 2 o] 7] T #(Table 4-E)
Abies koreana-Picea jezoensis/Hylocomium
splendens—-Pleurozium  schreberi community
o] ¥&& AFAAgA JF FL HLEHY Zone Co A
1700mel el AW FEAGFINA Rele dFAANFILHolo.
ol HAHAAE ddFELAI A FLEH, 53 A2UFE &
A3 AHE ZFA Aok o] AAE JAY JHF THANE 2
2 dtgHo] ¢ d FFEAe ok F e 2AHE KolA 9. AL
A oludFdFdNY ALY FE
oo ¥ VEE YEUH, 47 dRAANE 60%cldE +H3I7
= @ AEFe 3 AT A2 Ae 2EF Feo AUH

°2 Ue gastA 9.

4

_1
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FEol7, A&7, B Lel7], nGF a7y, of
171, vlzg] ol 7], A B |7, Lesquereuxia robusta, A <lo}
NEFel7 59 f£H g8 AEHEH, o]g FT stu FE
aduFaEel7, degel7], 2FE0l7 T FILALEE €

Zzoz AAd PFEY vl E(mat) A (cushion)s BA
el BXx8E ZA47 20 8 E AAxe 24 29 stuER 94
FFAn F207, FEEAE7 T TAA HHFY FoE2AN

o] T&E AHscH /|dE Fo. £, AR FZEYALN, 27}

d7lgol7], ZAEuFol7], FEFERTFl7, F€°l7, 2FHT]7,
¥#ol7, 28&0l7, ERF L0, E&oly, 2HFFENN G HF
o] €90l7 T& o THAT AFRELEHUG.

2 g 8% F JHF F5E 53FclH, of F 48F o] MFol
I, i 9rtel7], sd/Mel7, BAZEel7, A7, &7

ARG QFHAFY HH FPLFE BY, £2F0|7HA0} 9F o8
7t FREA €853 BdFes mol7H, £o]7FH, €]
%7t 4z 7F ol @A, FHol7H, ERAE|7H, AFEo]T]
W FmEol7HE A T 4F, &7 FH, nZur o H, FElF
3B, 2Fol7 e 443F] dERT. dFdA=E Mol A AE
o] 7] 7ol Fo] Ztzt 2FAEFHEAT. ol A AT RAA G A
T F 76F 9 AdHAEe] #AHAA.

Adg A FFe FoddE Fo FFA(species richness)? #
dellA R FAYF-7LEHR/FE7-ZF Tl TFE dER
BAEZAEFIE 13522 73 ggton, tgoz vy F-FA4UR/

BEdol7-F@BEE TN T ] 11F, Y -TFAUYF/H 22

il
>

.59 -
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ol -FAANFF)7 7] Ee] 10F ol AL, FALUF/o17]F o)

de 77 9%l FANE AFHAAY HE YFEEESA =
Feuh 2 Fol7 gun FUTE JFAAY AW THE-
AEHG R/ ago A -A R no| A gdt Y U T Aol = i
A7t Y. F FAUR-AENGR/AEN-A R L FSe d4
A 2 WEE B4 £F 2ATY 0% 4L ARFAW, Yux
FHEE REHoT WEE YAEAIE 10%clHy MBS iy
AYA gEd. ¢9 4 29 TUIFEAS(Table 5)5 2E H', D
25 HHE-FAUR/FEYFN07-SHETEEAEGH FAU
F -7V Eu G R/FEol 7 -2 3Ty
Ag vguzn QEY, A4 A%E £4 YAS wGdse Any
e £28 volE R0 ARIBY FAUR-ARGT/ ) 5P
mE o) 7-AWel NS E Fge FAF YRR, ole FAF
AXE wdds Aog ARV, A -FAYR/M @ o] 7] -4
Q 1N285% FRAGRE/L7EF07-A ol EBE Wxd
s2zoz 2o £X8 YUY 23X, AN FY FohdE )
= g n5A87de 29UdnE odd Swd 2 g4 i
FTE Add $EUE Bart g9 FEEANSJ)E ARAE e
Fae MEn g4 BeRE AFe dEhdel FAYR s YR/
2Zol7-ARdol 7 EFo] AP We £AE YR o= L

1Z8e] MaB FFo2 w& &

~l

AL TFAFS 253 $Fel AFHL &S FARE R
o dedox AFEEAY W FHe $48d FHoz 2 4 3

d

EA4E ANHE B9E FANRIFREGR /5 E ] 7 -E R o] 7]

TEHRY ¥ FXNE UetlA " o] ALA-E Bray and
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Curtis(1957)9] ol W& ZAIT S ME€HE FHAE 88 45
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Table 5.

Species richness (SR) and diversity indices of the vegetation
unit of terricorous bryophyte community in the mixed

coniferous and deciduous broad-leaf forest and the evergreen

coniferous

forest of the Chiri Mountains.

Community unit SR

11

13

4. 863
5.533
4.725
5.058
5.529

0.964
0.977
0.960
0.967
0.975

0.991
0.991
0.983
0.978
0.975

+ Note:

J’; Pielou’s evenness. These are based on bit.

* See Table 3.
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H’; Shannon-Weaver’s function, D: Simpson’s diversity index,
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Fig. 7. Stand ordination of the terricorous bryophyte co-
mmunities of the mixed coniferous and deciduous broad-
leaf forest and the subalpine coniferous forest in Chirl
Mountains. A: Sasamorpha borealis-Abies koreana/Dicra-
num scoparium-Plagiothecium silvaticun community, A
Hostaminor-Abies koreana/Anomodon  rugelii- Plagiomnium
cuspidatum community, [J): Abies koreana/Hylocomiopsis
ovicarpa-Entodon  rubicundus community, O: Abies ko-
reana-Picea jezoensis/Hylocomiopsis ovicarpa-Thuidium ka-
nedae community, @: Abies koreana-Picea jezoensis/Hyloco-
mium splendens-Pleurozium schreberi community.
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97 FAUL-ABUUT/5E]7-BR |7 TG o] oo BT},

of TFL YAMAFED olld AFNEY ZHE o] ofmAd
S4e DAY FTOE oot ool o ¥ FHL AU

A& Song(1991)e] Bx7F fdstA &Hd #olrh o THFHY o
29 FIFo48 B AdIFTL 484 Aty Yo}
olg FTE ALY/ FFAHEEZ L, 2grirof, Aol F),
olul 2l FH(E T 27, ek, 74 F)o HEUI G- (EHEEY B
o ou A =olFdALFHE, FAH £X9 2udi g =o}luiF
dr)e FFHLE BESFIL ov, oJRAL oY L2 ofx
A5de AFFAADHAA LE-JHEH YT T (Vaccinio-Piceetea
Br-BlL. 1939)¢ SAAS$E FAF F HAEFo H: g
(Braun-Blanquet, 1959; Ellenberg, 1986). wat A, A& Aatx ¢ A&

2
o)

)

drge AFUAZA FAUTARUGTES, BuUE-EEY
2gzel £33 FAH, AA4FLARA Bue YF-ABHUTER

o] A% ¥ H(Song, 1991, 1992). WA o8y FE& A3 Y=
AFEDE 999 UnA o QZHHFTE S A4EAHTY] 243
AFelA & o 2F5AE, dAAAFY 24 oA d2d SE48E
due AAolgid d4o oA Gtk £ AFEH A
AJHHUEFZ ANTYE Song(1988, 19918 S AFF o o
F JdAggdxs ZF ggn glel FYs Ao 28 AHSLS AF
o} AEFo] EF37] wio] VMEA f@HESAF] AT 2
HEAA #AAdg F7b dertd WA olEE gAe foy
(Nakanishi, 1977), A& YLd AFHIA A @37 Alzzge
Abies, Picea, Pinus 522 o|FojX = A@FAAo] Yo &=
Foobmattiel GatmibE 4EAATE gl dE Holt A4
B 2L AAW hehd F, 4BEHBY 2HE VPt F
FHom FHE WHF T Aot

r
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Appendix 1. Taxonomic List of bryophyte in the coniferous and
dectduous broad-leaf forest and the subalpine coniferous

forest in Jiri Range(*: New Record)

MUSCI

Bartramiaceae (T&0°)7]3%})

Bartramia T&°)7]4

Bartramia pomiformis var. elongata & °]7%]

Brachytheciaceae (g )7} 3})
Brachythecium %Ee]7]4
Brachythecium buchananii
B. plumosum
B. populeum
Bryhnia A 2o 7%
Bryhnia novae-angliae

Bryaceae (%4te)7]3}H)
Rhodobryum E% o]0 74

Rhodobryum roseurn

Climaciaceae (W}F¢]7]3})
Pleuroziopsis A8 W57

Pleuroziopsis ruthenica

Dicranaceae (#1#] o] 7] 3})
Dicranum A& o] 7] &

Dicranum majus

2 FE )7
27l FE o) 7]
FEol7

A B.FE o] 7]

R olo}7]

AQFol7]
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. mayrii

. flagellare

o O U

nipponense

D. scoparium

D, viride var. hakkodense
Oncophorus &°¢]7]4

Oncophorus wahlenbergii

Ditrichaceae (4 °]7]3})
Ditrichum &4 o]7) <

Ditrichum pallidum

Entodontaceae (& °]7]3)

Entodon #-°17]4;
Entodon rubicundus
E. scabridens

E. sullivantii

Fissidentaceae (&% °]7|#)
Fissidens ¥ #&°]7&

Fissidens cristatus

Grimmiaceae (317218}¢] o] 7]3})
Grimmia 117Z1t9] )71
Grimmia pilifera
Rhacomitrium A 2 ¢} 7] &
Rhacomitrium canescens

R. carinatum

Hylocomiaceae (=& °]7]3})

Zmelel7
H| 1] ©] 7]

a7

7 017
= o] &-o17]

7He S0l 7

e Z2e 017

ZERE
AAWA o7
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Hylocomium <% o] 7| &
Hylocomium brevirostre
H. pyrenaicum

H. splendens

Hypnaceae (71 €] 7] 3})
Callicladium &e°]7]<
Callicladium haldanianum
Hypnum B2 € 9] 7| &
Hypnum fujiyamae
H. lindbergii
H. oldhamii
H. plicatulum

H. tristo-viride

Lembophyllaceae (& % #.8) 0] 7] 3})
Dolichomitriopsis Z &% o|7&

Dolichomitriopsis diversiformis

Leskeaceae (317247 ©]7]3})
Lesquereuxia o -$-0]7)<&
Lesquereuxia robusta
Okamuraea %€ o714

Okamuraea hakoniensis

Mniaceae (Z%-°]7]9)
Mnium = %°)7]%
Mnium laevinerve
Plagiomnium @&z Z°]7]%
Plagiomnium confertidens

P. cuspidatum

29| E5F0]7)
4] &4 E0]7)

TEo]7|

Z o7
FAdzd ol

E71E A E 0]z

7Feg 71 g o))

FEYALo7)

==L

RE5 ol

o $-017]

LF=ol7

w2 2 50]7]

St
it

QI Eol7]
2017

il
ol
s
foi
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P. maximoviczii

P. vesicatum
Rhizomnium v] 4 & o]7] &

Rhizomnium punctatum
Trachycystis ©}7] & F-0]7]4

Trachycystis flagellaris

T. immarginata

T. microphylla

Neckeraceae (‘¢Ze]7]3})
Thamnobryum W&z g o) 7)<
Thamnobryum alopecurium

T. sandei

Plagiotheciaceae (3F5%-0]7]3})

Plagiothecium 4+ E-0]7]4;
Plagiothecium denticulatum
P. nekeroideurn
P. nemorale f. japonicum
P. silvaticum

Taxiphyllum F£o0]7] 4

Taxiphyllum aomoriense

Polytrichaceae (& °]7]3})
Atrichum FE%9]74
Atrichum undulatum
Bartramiopsis ¥ % o] 7] 4
* Bartramiopsis lescurii
Pogonatum Z&°]7&

Pogonatum alpinum

B3 20}

ZAY I F )7

u} A 2 0] 7]

gol7) % )7

ZLQlo}7] & F-0] 7]
o}71 & F )7

SERERE

Wz 32 0] 7]
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P. inflexum

P. japonicum

P. urnigerum
Polytrichum £9]7|&

Polytrichum formosum

Pottiaceae (F31ufo]73})
Weissia Zu}o] 7] &

Weissia controversa

Rhytidiaceae (F-<©]7]3})

Gollania AF&% 0] 7)<
Gollania varians

Pleurozium 8 3dto] 7| &

Pleurozium schreberi

Rhytidiadelphus 2 #-&0)7 &
Rhitidiadelphus triquetrus

Rhytidium #-&¢)7) %

Rhytidium rugosum

Theliaceae (5=g )7 1})
Fauriella =g o] 7 ¢

Fauriella tenuis

Thuidiaceae (7€ °]7)3})
Anomodon 54 o} 7] &
Anomodon rugelii
Boulaya o}7]%-&0) 7)<
Boulaya mittenii
Herpetineuron 4] 7|4

Herpetineuron toccoae

o}71 &4 07
ZEE907

gl

ALuto] 7]

A% o)7]

24%el7]

ZAFL7

Fe0]7

Fo]7)

A
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Hylocomiopsis ©}7] & %o] 7] 4

Hylocomiopsis ovicarpa ol 7] 3ol 7|
Rauiella Zo} 7% & o] 7)<

Rauiella fujisana Zotr1Hg el 7]

Thuidium ZEe]7] %

Thuidium glaucinum FE71E0]7]
T. kanedae g 0] 7]
HEPATICAE

Blepharostomaceae (& % °]7]3})
Blepharostoma & Y o]7|&

Blepharostoma minus £9ol7)

Jubulaceae (71A] 2} 4] ©) 7] 3})
Frullania X]d|e]7| &

Frullania tamarisci subsp. obscura & %1 ] 7

Metzgeriaceae (2] 207 3)
Metzgeria @ ® o] 7| &

Metzgeria conjugata g 2o]7]

Plagiochilaceae (&7} )7 =)
Plagiochila 27} o] 7] &
Plagiochila satoi %37 0} 7]

P. ovalifolia T2l ol7
Porellaceae (A& o] 7] 5})
Porella A& 0] 7| &

Porella fauriei H A Fo]7)
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P. vernicosa AL Al & 2] 7]

Scapaniaceae (¥ v}o] 7))
Scapania @ 4to] 7] &

Scapania ampliata FYute]7]

3 g8 FG5d W ANFALY FEAUNH A7

AefFere] g olxde dFE U KB R 2ol vluA
dAHE E 9 FHIA XS 2 A XA ¥ § 2 & (epiphytic
bryophyte community)el ¥ Re] 4=xHo=® @gvH(Cain and
Sharp, 1938; Iwatsuki, 1960; Nakanishi, 1962). °l°] ¥ts] 429 ¢
Aol A&  dAHHF T H(terricolous bryophyte community) 2
ATE Ando and Sasaki (1958), Horikawa and Kotake(1960),
Horikawa and Kobayashi(1965), Nakamura(1984), 4 A3 4%
(1995), #&24(1999) T T okl el Abies, Picea, Pinus
d Aol A 425 Hart & Fold. W97, dedy @
2 489 dAAHFTEE AFTT AZAFYHE A7 = AAZ
2 221, @A Oizuru(1991)¢] B 37t Fo HE Bxolt)
AelFe LFTAES nANAAR F71Y $8F FAAALH, &
B AZEAQlE BHAME F 88 (Taoda, 1976 +FH T £ €,
1985; +F4, 1999). WA S eelE of AZFd ds | ¥

-7 -
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e AF7t glojof Y. AEAHSHOR B o, 3 BG4
o A$E 2 H4F AABEHYA Vaccinio-Piceetead] EAF iR &
of defFo FolmZE, 6 oE v[Fo YZde} ofgdigts e
Ao E o] JETE B2 FHAEHN NHAE 21 3.

FEdFgdAE Y2d, d2d A4¥Ee dAHAHFIHd A T
T MY Rolx god, ofF AT ZAE Ve olniddy =

a=

Ao FEAGFEY ABAAFREY

LSBT TN BVRALE AFT AT $34F $4€
24

(1995), 434 (1999)0] 29 o,
E A3 R4y AR HdY F 2EFo 2 A vFEg FAY
2 WY YHAAFEIE Gae

3

BEEPL WU WIAEHT fnd] YA s EMo] AA
FEY, B =EdAL QAAHFFRE Aoaldd, 1 2AA, 877
=40 o8 HgUL YEANGH 54 HHRA A £ AT
AAE AFANFES) FAS Fol Ead AU 4HY 25

o]
ETHHe AISRAE Tgste Ax F857]) dEF AFEE

2 (F73 1277 39°-127° 50°, H9 357 45°-36" 00)2 1975¢ ] =
HELes2 AAHUR YA FQALeEe AJRE FFLY FF559
FrT R AAEE $4T H59 444 2 A dd( Fig 1.

AGd 5A2L B2 2ugdddr AZd gdEoes 5o sdg 2u
AL, FE FHEA814m)E v %39 o F ¢ FH 30kmel
A2 1000me}’de T4 & ofF v wWo gl AlH ] AAlE drkH o
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ZAPA Y HAA AEA 715 dFdd oy
HES A (FYAADA, 1968 FF7]3F: 1961-1990)8] A Fo w=zd
&L 114C, 4B 25 F&1273.5mmeo) k. £71F TR ot
=29 29 71F 7Y R URFIIFE S8k F S5 49 A AE
of ZA3S JLFE -055/100mE BAEdd o AN 2R Fs}
32 ] 4= (Kira, 1948)F Al4tsldd B Z+ZF 98.3:month, -20.9-month
YELA T, Table 6ol ZALA G digf L 100mE FH2z HA4
7hA e LFAF, fBAS, 283 HFLY HFVIRS JdEIAT
Kira(1948)¢] A @8+ mEd EH{FAe JAJFEEHL FXF
51.57C *monthel gte] X &L glof, W&o FHFe Ao &g,

Table 6. Changes of warmth index(WI), coldness index(CI) and mean
temperature in the most coldest month(MTCM) with altitudes on

the Mt. Deongnyu

Elevation(m) WI(C -month) CI(C +month) MTCM( C )
1200 58.3 -47.6 -9.6
1300 54.9 -50.7 -10.2
1400 51.6 -54.0 -10.7
1500 48.3 -57.3 -11.2
1600 45.0 -60.6 -11.8
1616(Summit) 38.6 -61.6 -10.5
- 73 -

IP:14.49.138.138, 2017-11-03 15:46:33



3 AT B AYE AGESF Bol 2, o8

x
o OARSE 4E, AE, WAES AAe 60%04e Aetn gir.

ZARGE HEANN F2 FHUTS APuURe o 45L o
Fo] 4BHoz FBTIY(IRI2Z FP4AL TH) Fy
Bole  4¥e  dRFAFEZed, chdzARRS AYEL
2000-2001d = &tA 7] e FHAFH A,

BEE 98 ¥ ABE AAT olv LEF AEFAA 4+,

1995)€ ol &3 AT, Gf4tdA o 39 AP FALETAA 99

A ek 1400mel e TLECAH AHA ZHA L =& Hudddg BE

n ded, F 1208 FFETFo 8 nTHEY F8 FAHEFL X
A

AET BN AR HEFEHY FAEY 27, ASydE =4
$AT. BETF AL ol f: o WY Yol I8 AW WA o
B 2@ MET. ok d, ZATFERET)Y AW, A T 9A
BAe FBE zAAd FEHRY.

2 A7 nEAZFZTo] dHAE Song(1988)9] 24 Z A3 & A
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Table 7. A synoptic table for the comparison of the terricolous bryophyte

in the mixed coniferous and deciduous broad-leaved

communities

forest and the evergreen coniferous forest of Mt. Deongnyu and Chiri

Mountains.
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Community unit™ A B C D E F
Locality™™ J J J J Jc D
Number of stands 6 11 5 9 13 12
Average no. of spp. 10 11 9 9 13 9
Differential species of community
Dicranum scoparium V + ITT +-1 1II +-1 I1 IIT +-2 I+
Plagiothecium silvaticum IV + III + IT «+ III + V +-1 IV +-1
Thuidium glaucinum IV +-1 II1 +-2 I + II'1 I1 I+
Plagiothecium dentjculatum 111 + I1 +-1 I+
Rhizomnium punctatum IIT + . I+
Taxiphyllum aomoriense 11 + I+ 1+
Okamuraea hakoniensis I+ I+
Bryhnia novae-angliae I+ I+
Anomodon rugelii IV +-1 V+-1 11 11+ IV +
Plagiomnium cuspidatum 11T + IV «-1 | IV +-2 I+ I+
Plagiomnium vesicatum II1 + I11 + 1+ 11 + I+ IT +
Brachythecium populeum I+ II +-1 I+
Dicranum nipponense I+
FPlagiochila ovalifolia I+ I+
Porella vernicosa I+
Endoton scabridens I+
Herpetineuron toccoae I+
Pogonatum inflexum I+
Hylocomiopsis ovicarpa 111 IV +-1 IV +-1 V +-2 IIl +-1 TII1 +-2
Entodon rubicundus II + IT + IV +-1 II +-1 I+ I+
Dolichomitriopsis diversiformis 11 + I+ III + 1+
Oncophorus wahlenbergii I+
Fauriella tenuis I+ I+
Thuidium kanedae 11 II +-1 II + v + IIT +-1 III +
Rauiella fujisana I+ I~ II +
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Plagiomnium maximoviczii . I+ . IT +

Trachycystis microphylla . . . I+

Hylocomium splendens . I1 . 12 v 1-3
Pleurozium schreberi . I1 . . 1V +-3
Trachycystis immarginata I1 + I +-1 II +-1 1II + ITI +-1
Hypnum tristo-viride . I« II +-1 11 111 +-1
Pogonatum alpinum . I+ . . IV +-1
Dicranum majus . ; . I+ IV +-
Lesquereuxia robusta . . . I+ II1 + I+
Dicranum mayrii I+ . . I + IT +-1

Hypnum oldhamii . I+ . . I1 +-1
Scapania ampliata I+ I+ . . II +-1
Rhytidium rugosum . . . . IT +-1

Hypnum fujiyamae . . . . 11+
Rhacomitrium canescens . . . . I1 + 11 +
Pleuroziopsis ruthenica . . . . IT +-1
FPlagiomnium confertidens . . . . I+
Bartramia pomiformis . . . . I+ I+
Dicranum viride . . . . I+
Blepharostoma minus . . . . I+
Bartramiopsis lescurii . . . . I+
Pogonatum japonicum . . . . I+
Rhytidiadelphus triquetrus . . . . I+

Hypnum lindbergii . . . . I+
Polytrichum formosum . . . . I+
Hylocomium brevirostre . . . . I+ I+

Companions

Brachythecium plumosum . IV +-1 1II + IV +-1 I1 + 111 +
Mnium laevinerve IT +-1 III +-1 [II + III +-1 II + I1 +-1
Grimmia pilifera I« Ir + III + 11 +-1 I+ I+
Fissidens cristatus I« I1 + IT +-1 1II + I+ IV +
Hypnum plicatulum . I+ . 11 +-1 II +-1

Boulaya mittenii I+ I+ I+ I+ 1+ I +-1
Hylocomium pyrenaicum IT +-1 II +-1 . I2 . IT +
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Gollania varians
Metzgeria conjugata
Thamnobryum sandei
Plagiochila satoi
Trachycystis flagellaris
Rhacomitrium carinatum
Porella fauriei
Atrichum undulatum
Thamnobryum alopecurum
Fissidens cristatus
Weissia controversa
Dicranum flagellare
Frullania tamarisci
subsp, obscura
Ditrichum pallidum
Brachythecium buchananii
Plagiothecium nekeroideum
Callicladium haldanjanum
Pogonatum urnigerum
Metzgeria furcata
Isothecium subdiversiforme
Plagiochilla acanthophylla
Porella grandiloba
Taxiphyllum taxirameum

Lophocolea heterophylla

11

II +-1
I+
I+
I +-1 II +
T +
IIT +
I +
I+
I+
I +
I + I+
I+ I+
I+
1T +
II +
I+
I+
I+
I+

* A: Sasamorpha borealis-Abies koreana/Dicranum

scoparium-Plagiothecium silvaticum community

B: Hosta minor-Abies koreana/Anomodon rugelii-Plagiomnium

cuspidatum community

C: Abies koreana/Hylocomiopsis ovicarpa-Entodon rubicundus

community

D: Abies koreana-Picea jezoensis/Hylocomiopsis ovicarpa-Thuidium

kanedae community
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E: Abies koreana-Picea jezoensis/Hylocomium splendens-Pleurozium
schreberi community
F. Sasamorpha borealis-Abies koreana/Hylocomiopsis
ovicarpa-Thamnobryum alopecurum community
** J. Jiri Mountains, JC: around the Peak of Jiri Mountains and D: Mt.
Deongnyu, respectively.

(7h) 22 -F4v T/l 3 d A o]l 7l -of §- 72 o] 7| £ H(Table 7)
Sasamorpha borealis-Abies koreana/Hylocomiopsis ovicarpa—
Thamnoblyum alopecurum community

YRt e] s 1400m ol el 457 AFI}E JFE

sEde A
= A4elN 2Rt WA RIS AW £2Fo] Fu
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Wepsth AUF G4 S AA¥, AL U,

2Fol7, A9 me el Fol WA FAES 5A 288D, 53 o
gmelel7sh Agae ol JAHATARUE FAET} B Ao
A zAd-wAuR/lrzgadels-odsudelzgos Azol
gHadT. 2¥AW, 4714 A Jelx AMFY FF TN

Foides g oy, dE AN ¢4 AEE
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o] EEA &8Iy, B9 ofnidue FEAGFENE 5F
4+ (Braun-Blanquet, 1959; Ellenberg, 1986) &7, & ¥o]7],
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Table 8. Comparison of species richness (SR) and diversity
indices of the vegetation unit of terricorous bryophyte
community in the mixed coniferous and deciduous
broad-leaved forest and the evergreen coniferous forest in

Mt. Deongnyu and Chiri Mountains.

Community unit SR H' D J’
A% 10 4,863 0.964 0.991
B 11 5.533 0.977 0.991
C 9 4,725 0.960 0.983
D 9 5.058 0. 967 0.978
E 13 5. 529 0.975 0.975
F 9 5.324 0.973 0.997

+ Note: H’; Shannon-Weaver’s function, D: Simpson’s
diversity index, ]J’; Pielou’s evenness. These are based on
bit.

* See Table 2.

UAMMEBF B ASASIEE A Y E

oln4tde £%FA FAUF, EHURE JMEHUFE So] $£48= 3
HE A F2 AAFH AAHA olmilt)e] A2IFATHoE F
F5 o] ¢h(Nakai, 1918; Honda, 1922; Ueki, 1933; &N s 3 d

Fd L8 AEFHT Yoy, o5 B9 folRE offY Fe ofmit
el ). 22 AW, Song(1988, 1991)L F o] EXd= 233 4
2 F¥e AEANTgH BAHAAN dEE Y299 GIEIFEIY
o FEX3e FAFEZELE WU AT 2y oA X o W2

ABEEYE ohTANY FFAAFY JHoE Jedn Y AT
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(A SRS BAA, 1992; Kang, 1984; Cho, 1994)e] Rol=H, £ &
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BEgPol B4ty WEd HEA FAEAEY A4S FRAA
Hg F7b QEstel A HEE Rl (Nakanishi, 1977). 2.3
g, ded Rl $Ha7] ARSE Abies, Picea, Pinus 5
oz ool AYNAo AEAHYHoZ Yeud a1} of
DAY Seuike ARE ARA4 24L AP F, 0% A
2 4B4489 Z24HE URPES FFHLE VL YAt R
of MtgAHHEFENT $4Y, 1995 $F4, 1999).

4 879 ey AAFLY JEAARY 24
(a SCI Journal, BIOLOGIA, 56(1): 73-76, 2001)

The Korean subalpine coniferous forests were analyzed by the
phytogeographical distribution types of their component species. In the forests,
the Manchurian (Northeast China) element showed obviously a declining
trend with increasing latitude, but the Japanese element was the reverse. Thus
the Taxo-Pinetumn pumilae and Thujo-Abietetum nephrolepis distributed in
northern part of South Korea were characterized by more frequent occurrence
of the Manchurian element, compared to the  Abieti-Piceetum jezoensis,
Saso-Abietetum koreanae and Betulo saitoanae-Abietetum koreanae of the southward.
In contrast the latter three associations were much more abundant in the
Japanese element than the northward two associations. On the other hand the
Korean endemics showed a rising trend with increasing altitude, especially in

the same geographical regions.

Keywords: distribution, floral comparison, South Korea, subalpine coniferous

forest
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Many authors have been pointed out a high floristic similaity between the
flora and/or vegetation of Korea and Japan (NAKAI 1935, HARA & KANA]J,
1959; SONG, 1991, 1992), especially in lowland. However the floristic analysis
of the subalpine coniferous forests in South Korea and the flora of the
neighboring couniries such as Japan and China, has not been known in the
literature. SONG (1991, 1992) has carried out the a comparative
phytosociological study of the subalpine coniferous forests. The aim of the
paper is to clarify a phytogeographical floristic aspect of the vegetation units

of the Korean subalpine coniferous forests.

Materials and methods

Phytogeographical floristic distribution types of all vascular plant species
present in the subalpine coniferous forests of South Korea belonging to the
Vaccinio-Piceetea were analyzed based on some floras (NAKAI 1918; CHUNG,
1943, 1956, 1957, OHWI, 1965; NODA, 1971, MIYAWAKI et al. 1978;
KITAGAWA, 1979).

The vegetation units used are 1. Taxo-Pinetum pumilae (TP: total 48 sp.)
and 2. Thujo-Abietetum nephrolepidis (TA: total 98 sp.) on Mt. Sulak in middle
Korea; 3. Abieti-Piceetum jezoensis (AP: total 68 sp.) on Mt. Chiri in southern
Korea; 4. Saso-Abietetum koreanae (SA: total 143 sp.) and 5. Betulo
saitoanae-Abietetum koreanae (BA: total 62 sp.) on Mt. Halla in Cheju Island.

Mts. Sulak and Chiri are in the Korean Peninsula (Korea mainland) and
the forests contain all of the vegetation units for the subalpine coniferous

forests in South Korea (Fig. 1).

The term of distribution type was defined as follows: 1. Manchurian
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element (Northeast China element: common to Korea and Manchuria, 2.
Japanese element (common to Korea and Japan) and 3. Korean endemic. But
since the flora of Chuju Island is very wunique in Korea, its
phytogeographical aspect was added and counted in terms of 4. Korean and
Japanese element (common to Korean mainland and Japan) and 5. Cheju
endemic. The species occurred widely in northeastern Asia was defined as 6.
Wide distributional elements(Pan-east asiatic element).

The species of each element except the wide distributional element is

showed in appendix. The names of the plant taxa follow LEE (1989).

Results and discussion

In Korea, the extensive subalpine coniferous forests occur at higher altidudes
in the montain ranges of northermn Korea (North Korea side). The fragmentary
and narrow forests are seen on Mts. Sulak, Chiri and Halla in South Korea
only. They are classified into the two alliances: Abieti nephrolepidis-Piceion
jezoensis for the forests of the Korean Peninsula and Abietion koreanae for
Cheju Island. At the present the former contains the three associations of Mts.
Sulak and Chiri, and the latter two associations on Mt. Halla in Cheju Island
situated at about 90 km from the southern tip of the Peninsula (SONG, 1991)

The interrelation among the associations described here was showed by
the matrix of SRENSEN (1948)’s similarity indexes (Table 9). The matrix was
based on both presence and absence of species (a). and their dominance
values (b): (a) x (2b)/100 (NAKANISHI, 1962). The most close relationship
was showed between the  Saso-Abietetum  koreanae  and Betulo
saitoanae-Abietetum koreanae and also between the Thujo-Abietetum nephrolepidis
and Abieti koreanae-Piceetum jezoensis. It seems that the relation reflects the

same mountainous mass or geographical approximation. The Taxo-Pinetum
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pumilae was so far relationship from the other associations except the
Thujo-Abietetum nephrolepidis being in the same mountain. This result is in a
poorness in floristic richness owing to the absolute dominance of Pinus
pumila. The most far relationship was showed between the Taxo-Pinetum
pumilae and the Saso-Abietetum koreanae.

The Taxo-Pinetum pumilae and Thujo-Abietetum nephrolepis of middle Korea
were much plentiful in the Manchurian element, compared to the other three
associations of southern Korea and Cheju Island; 25% in the Taxo-Pinetum
pumilage and 20% in the Thujo-Abietetum nephrolepis respectively. But the Abieti
koreanae-Piceetum jezoensis and Saso-Abietetum koreanae southward showed 12%
and only 3% in the Manchurian element respectively. Moreover the
Manchurian element in the Betulo saitoanae-Abietetum koreanae was not present
at all. Like the above, the Manchurian element in the Korean subalpine
coniferous forests decreased clearly from North to South.

In contrast, the Japanese element represented an inverse trend to this,
and its ratio increased clearly southward; 13% (TP), 9% (TA), 18% (AP), 42%
(SA) and 30% (BA) for the associations from North to South respectively. In
this case the highest ratio in the Saso-Abietetum koreanae is one that added the
element 17% common to Cheju Island and Japan to the element 25% common
to Cheju Island, Koream mainland and Japan. Here in particular it is very
interesting that the two associations of Cheju Island are characterized by very
high share of Japanese element and further have many species of the

temperate zone characteristic of the Sino-Japanese flora region (GOOD, 1947).
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Table 9. Matrix of similarity indices among the vegetation units(associations)

of the subalpine coniferous forests in South Korea.

A B C D E
A 9.2 19.2 2.4 2.5
B 3.6 0.6 1.2
C 4.6 4.8
D 23.8

o e e A e . . o T o S o o . A A . o o o e AR A o T T T T e . 7

As NAKAI (1935) pointed out in the general outline of the flora in Cheju
Island, also the floral composition of the subalpine coniferous forest was
much more close to the Japanese flora than the flora of the Korean mainland.
This fact floristically also supports a geohistorical view that Chéju Island had
connected to western Japan to the Tertiary Period (NAKAI 1935;
HARAGUCHI, 1960).

The Korean endemic element did not show any definite differences
between North and South or between the vegetation units, but, it showed
increasing along altitude: 15% in TP, 13% in TA, 16% in AP, 12% in SA
(incl. Cheju endemic 4%) and 26% in BA (incl. Cheju endemic 16%).

On the other hand, the increase of Manshurian element and the decrease
of Japanese element from North to South showed a similar trend also in the
mixed coniferous and deciduous broad-leaf forests distributed in lower
altitudes than the subalpine coniferous forests. The mixed forests were
floristically divided into the two types: Abies nephrolepis-Colylus sieboldiana var.

mandshurica community on Mts Sulak, Odae and Taebaek and Abies
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koreana-Fraxinus lanuginosa community on Mts. Deogyu and Chiri. That is, the
Manchurian element norwthward was 21% in the Abies nephrolepis-Corylus
sieboldiana var. mandshurica community and 16% in the Abies koreana-Fraxinus
lanuginosa community. Contrastly the Japanese element was 16% in the Abies
nephrolepis-Corylus sieboldiana var. mandshurica community, 19% in the Abies
koreana-Fraxinus lanuginosa community. On the other hand the Korean endemic
species were 14% in the Abies nephrolepis-Corylus sieboldiana var. mandshurica
community and 18% in the Abies koreana-Fraxinus lanuginosa community

respectively.
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Appendix

Manchurian  (Northeast China) element:  Abies  nephrolepis,  Acer
pseudo-sieboldianum, A. barbinerve, A. tschonoskii var. rubripes, Aconitum villosum,
Alnus fluticosa var, mandshurica,  Berberis amuren;sis, Cimicifuga dahurica, C.
heracleifolia, Geranium eriostemon var. megalanthum, Gentiana triflora, G. uchiyamai,
Hepatica asiatica, Lonicera tatarinowii, Lychnis cognata, Pedicularis manshurica,
Pimpinella brachycarpa, Rhododendron schlippenbachii, Saxifraga oblongifolia, Sorbus
amurensis, Spiraea fritschiana, Syringa wolfi, S. velutina var. kamibayashi, Saussurea
macrolepis, Thuja koraiensis, Vaccinium koreanum.

Japanese element: Aconitum napiforme, Adenophora nikoensis, A. tashiroi, Agrostis
flaccida, Arachniodes maximowiczii, Athyrium otophorum, Calamagrostis

arundinacea var. inaequata, Carex hakonensis, C. molicula. C. sachalinensis var.
alterniflora, ~ Carpesium  rosulatum, Circium  japonicum  var. spinosissimum,
Clinopodium gracile  var. multicaule, Disporum smilacinum, Fragaria nipponica,
Hosta minor, Hugeria japonica, Hydrangea wmacrophylla  var. acuminata, H.
petiolaris, Ilex crenata, Lastrea quelpaertensis, Libanotis coreana, Ligustrum ibota,
Lycopodium obscurum, Melampyrum roseum var. japonicum, Mitchelln undulata,
Molina  japonica, Orostachys sikokianus, Plantago asiatica var. yakusimensis,
Pourthigea villosa, Polygonatum lasianthum, Polygonum tenuicaule, Potentilla
matsumurae, Primula modesta var. fauriei, Pternopetalum tanakae, Rhododendron
brachycarpum, R. tschonoskii, Reynoutria elliptica, Rosa oldhamii, Sanguisorba
hakusanensis, Sasa palmata,  Schisandra repanda, Schizophragma hydrangeoides,

Smilacina hondoensis, Sorbus commixta, Symplocos coreana, Taxus caespitosa,
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Thelypteris japonica var. formosa, Viburnum furcatum, Weigela florida.

Korean endemic element: Abies koreana, Aruncus dioicus var. aethusifolius, Aster
hayatae, Berberis amurensis var. quelpaertensis, Betula ermanii subvar. saitoana,
Carex erythrobasis, Cirsium rhinoceros, Clematis chiisanensis, C.
koreana, Euphorbia pekinensis var. fauriei, Galium pusillum, Geranium shikokianum,
Hanabusaya asiatica, Oplopanax elatus, Patrinia saniculaefolia, Potentilla stolonifera,
Rosa acicularis, Salix hallaisanensis,  Saussurea eriophylla, S. nutans, Serratula
coronata var. alpina, Stephanandra incisa var. quadrifissa, Thalictrum uchiyamai,

Viola diamantica.
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Chapter 4

Phytogeography of Northeastern Asia
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Abstract.  Northeastern Asia as defined in this study includes the Russian Far Fast, Northeast China, the northem part
of the Korean Peniasula, and Hokkaido Island (Japan). We determined the species richness of northeastern
Asia at various spatizl scales, analyzed the floristic relationships among geograpaic regions within
northeastern Asia, and compared the flora of northeastern Asia with srrounding floras. The flora of
northeastern Asia consists of 971 genera and 4953 species of native vascular plants. Based on their
worldwide disttibutions, the 971 genera were prouped into fourteen phytogeographic elements. Over 900
species of vascular plants are endemic to northeastern Asia. Northeastern Asia shares 39% of its species with
eastern Siberia-Mongolia, 24% with Evrope, 16.2% with western North America, and 12.4% with eastern.
North America. Species richness and floristic relationships among different regions within northeastern Asia
wete discussed. The northetnmost (Arctic) region shares 64% of its genera and 9% of its species with the
southernmost (warm temperate) region. The geographic setting, climate, vegetation, and endemism of each
of the eighteen regions of northeastern Asia were described and characterized. The geographic distributions
of the 53 most important tree species in northeastern Asia were mapped.

Key words:  hiogeography, China, floristics, Japan, Korea, Russia, similarity, species richness

of Hokkaido (Japan). This area cncompasses

about 4,554,000 km®, from 73° to near 37°N

1. INTRODUCTION latitude and from 115°E to 169°W longitude.
According to Takhiajan’s (1986) floristic re-

Northeastern Asia, as delineated in Fig. 4.1,  gionalization of the world, northeastern Asia
includes the Russian Far East, Northeast China, consists of seven floristic provinces: the Arctic,
the northern Korean Peninsula, and the island ~ Northeastern  Siberian, Okhotsk-Kamchatka,
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