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ABSTRACT

The natural forest vegetation of the Piagol, Mt. Chiri, was classified into five major
communities, i.e. Quercus mongolica, Carpinus laxiflora, C. tschonoskii, Q. serrata and
Frazinus mandshurica community. C. tschonoskii, C. laxiflora and Q. mongolica charac-
teristically were dominated in the range of 500~700 m, 700~900m and 500~1, 400 m in
altitude, respectively. Abies nephrolepis and Rhododendron schlippenbachii in the ridge
of Nogodan-Nalnaribong, and F. mandshurica and Q. serrata in the Yongsuam ravine
were found as the dominant species. The transition between C. tschonoskii and C.
laxiflora communities was relatively wide.

The boundary between F. mandshurica, in the conglomerated zone, and the other
communities surrounding its community was fairly abrupt. In Q. mongolica community,
the canopy was relatively opened and the oak young tree of undergrowth was fairly
dense. In the community of C. laziflora and C. tschonoskii, the species composed of
their understory was rich while their coverage was lower than that of Q. mongolica
community. Shannon’s diversity index was decreased in order of C. tschonoskii, C.
laxiflora and Q. mongolica community, while their Simpson’s dominance index increased
conversely. Judging by the DBH-class distribution showing the negative exponential
curve, these communities were considered as the climax forest. In Polar Ordination
used samples (quadrats), the vegetation of the Piagol was divided into five groups,
which was coincided with five communities classified by Braun-Blanquet system. In the
ordination, the first axis and the second axis may be considered soil conditions and
thermal conditions, respectively. It seems that two different methods, phytosociological
method in macro level and ordination techniques in micro level, are useful for the
vegetation classification.
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# ]

WL R FobEe] kel e BELBENY WS o) Folalut ot (EBIAXR
REfFErE, 1983), AUk MES SV BEN B 2Pz 4R REER 5L
A A ¥ ALE Bl

BYREd A F JIA MREE 4 5 LB E (unit concept of vegetation) 3
14 B % RE B (continuum concept of vegetation) ol ™2} §iFE = 4745 (classification approach)
<, ##E< $1k (ordination approach) & AL-43t7 = A =, e =¥ 5228 iR, B
M, FEE AR s oA goha & 4 9t} (Shimwell, 1971; Mueller-Dombois
and Ellenberg, 1974; Gauch Jr., 1982; f£, 1982). S¥ET FEFlEkd ojx AL 2F
Aolue WH#E 23 Zo]Aul (Whittaker, 1967), L WiFHpEdA KRz
(Mueller-Dombois and Ellenberg, 1974; Krebs, 1978), %o iid sl BISF Ko BE
£ veh v ZAte] 9 Aoz ¢3iA ok (Whittaker 1967, 1973; Gauch Jr., 1982).
FHlkd = A2 #EMd 2714 38 Fikel ey, = FelAE Polar Ordination(PO)
< BEWLE BESL 51T 4 9ol (Gauch Jr., 1982), oje] w2} ordination ZSRfel] %,
sample, MEERS S MEshd Bke MRS} THE BRHOZ THT & 9 =
ordinationo] 4| +}eb] = FHELRE RBER WELS BBl Z 9 o)A o (Bray and Curtis,
1957).

o (BHE)L A= Bt FERKES RFRECoZ 2 HE M 7.5km?g o F&
FeozA BB FH FEifel Bele ®BHolvt (Yim and Kira, 1975). o] H#ufe A# L
N AT Carpinus tschonoskii Max., 5 C. laziflora Bl., A 75 Quercus mongolica
Fisch.& ¥H Lo s st FkiEEd ESol Fasith

ol E B HREN kol AT HRxr ZA gov, AT, AR, AR 5
o WER FHAEE Yim, 1977) 8 Avhka AZ2vFhe BE—REY “RTH 540
el B3 FE (4, 1983)2 ARPES BBIA £ o, EESE ot AR E 58
# (Braun-Blanquet, 1964) 3} B3k, &3] POEES #A, olF Frlxl Kk = otF
gAY BHEE ASets, oo wek iES] S HER R, BYWEES Ao
o] BEXERY ZER, EHERM fES EHSIA

o] HEE BT Aol A= HBAY =4E ¢ 53 2HBE, HBE, EHE,
FRAR, FAME HIKY =80l oz o7 #HEE Il

mH R HE

EEME. 198355 19844% Alolo] 509 AHMEES WEs HEso HYnte®By #H
# (Braun-Blanquet, 1964) ¢} FAHFHES B3l HFig. 1). HHEE 15m X15mE E&
g o, HER =E el wel 5mX5m, 10mX10m, 20mx20me} Z7j2 FL A
= Aok & HEE RelA Bz #ikel Braun-Blanquet (1964)9] EhES HES RE
g o, o]o wa} M (character species) ¥} #57#E (differential species)-g Zroh] of
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HES 2 BEHEEE (FREH
(Kiichler, 1967; Toyohara, 1979; B %,
1983).

DBH=2cm L\ k9] FAMEZTE A
%, Simpson(1949)2] # 5)EI5%, Shan- 47

non and Weaver (1963)9 AREREFRES} /‘\
Nﬂ%dun’// LS((

Curtis and MclIntosh (1951) 9] #EE(E (imp-
ortance value) S B3l oy, B LE
Bl WA (transition zone)d] BENE
fEEslt A Bste] BEgRdl A o & DBH-
class 48 #Hitslgot. Bray and Curtis
(1957)¢] Polar Ordinationg Ab&3}e
Yt @y HiEel FRS & midstal
t}. POx 3 #9) end-point sampled A&
shol, ol AREM BUES K 9
sampleE-g EFIEIE Y. & end-point:

. o : s o Fig. 1. Topography and sample sites of the
Bray and Curtis (1957)¢] #ES Jiikel ¢ Piagol, Mt, Chiri

3} $hilsl=z, sample® percent similarity
of 93e] st (Olsvig et al., 1979). 282 #HEHBE ol A5+ Runkiaer (1934)
9] life-form spectrum-g- {3t Z mesRe] HL¥ELIEH spectrums} Mgl o).

HESTY LK. FoHERY ASABK BEHEENY RHEEH (1968~198]) =
FIFE climate-diagram¥} K4MRE (fE %, 1983)F Luik Hitsldlet =, BEA s
(—0.55°C/100 m)o] wt& #EH (Yim and Kira, 1975)& RaQ o}

ot BER 500m~1,500me} LM e 24 £ & (1983)0] K3 ETFHKES
11.4°C2 FfES] fbabi GEM  12.8°C %111 0 13.8°C)] Hea] & g Ueuu, 475
B ERES 1,98%43mmE HPE REWHRG sve s BHEe = us Kk
SRR e geon, RS BWEC Wi REH £hEld o £ #xme
oA A, A, 3 BEe #S BMtY LiEEKE, 18pH, HEREHERS Wk
o EEKES FEE LHEEKEE 105°C) dry ovenell A 248 BgA 7 B, Bgl
2l mﬁ?ﬁ%i% AAE(%)E FESA . 1EpHE Bt 55545 1:59 Kz

2 4o} AyAA #%, electric pH meter (Fisher model 620)2 JIEsIA . +EARge
B *’%a HiRA 7 LH-E furnaced] o] 500~600°CE AR5 HWBAI 7 £, THE B
HY FROBAES BHE (%) E HESAS 2bd A3 HBER #iBd BE 9
A7l AEel, olv] Bxsd Fobd 2 Mgl AW 1BER (%, 1983)F F33d o=
MES] RS st .
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R A EE

Wprsgel . oZldA A BEBE K ol LY EMEHES FEE VE 4
gue Ae BoEez 3 vgd o] MAVFRE, AVFHE AZUTiEE %
YRR, YRR E AEENT. ' AE A9 #AKE ESE ¢ A9TEE,
1984).

NAVTF-RETE Carpinus tschonoskii community

AAF—A G F U4k C. tschonoskii—Sapium japonicum forest
A AT —A R C. tschonoskii—C. laxiflora forest

AV B C. laxiflora community
A F— A SRR C. laziflora—C. tschonoskii forest
A G EETE Quercus mongolica community

ARG F—A gk Q. mongolica—C. laziflora forest
A A F— 2R Q. mongolica—Acer pseudosieboldianum forest
ARZGF—Eu 5K Q. mongolica— Abies nephrolepis forest
A A GF—H Z Q. mongolica— Rhododendron schlippenbachii forest
AT B Q. serrata community
R R o5 3 Fraxinus mandshurica community

A2 = Gl PEAM R. schlippenbachii—R. mucronulatum scrub

ol & FIk SRS 1:25 0008 MM TAS wE HEMER (Fig. 2)5 28
3, BHEHZ 500 m~700me} A AR, 700 m~900 me] A JFBEYE, 900 mb) |- o)
A9 AZVFEEE K=Y xagdd 948, dualigs #Hde SURESE,
FH| A A E -2 2Rl Sttt 28z $54EBA-S DBH=14lcm, 5
25me] T 01 R HER S8 B9 HFHREES £ 5 Jdov, B3 gamis
A DBH=20~50 cm, #i%& 15~20 m9] Ev 58l Hmdtch. A GTRHES Avs
B Aol & HE WL BBMA do BRI Ko¥aAa, S VEEES o 9
HEAY BRE g BR e o) & BEEESA Jebdd.

BmelmE. AAGTRE, AVTEE ARG TREAA MBS E TEREY H5EE
SHEE (%) & 29, AUFEEAAE A2 57 BindsE AAdFe @detgdd. 3
@F - Bl F e ARGTFREN A, F5WE AUFEEd A, Z33F, vEYEE A
AV FHEHEANA &8 B %S Jdehid & B A HESE FEB&S phytographs
Fig. 33} 7t}

& BES BMEEE 2, ATRES #iEe 4% ke Fdol HEEy B
I KRS #E A dEses, AuF - AAGTEES TEHEEY s KK
K B2 Holglovt HET ¥A eyt

AZ5-= B fiflatke] 42 oz 484 doh(E, 1967). Ao Wi
Sl A BERE oh AZUYFI A § €' FHTE Yol MK =2 + U=F F



June 1985

Jang & Yim: Vegetation and Structures of Piagol

{

/|
/

169
W~NH\

]~
L

1

N

Fig. 2. Actual vegetation map
C. tschonoskii Community Q. mongolica W= o] Yob(& %, 1983). o] wFd A7

C. laxiflora

>

C. tschonoskii

P

C. laxiflora U

Q. mongolica

A. pseudo-
sieboldianun |

L. erythr-
ocarpa

Fig. 3. Phytograph of main trees in three
communities.

| Rhododendron schlippenbachii
—R. mucronulatum

[ Quercus mongolica
—R. schlippenbachii

B Q. mongolica
—Abies nephrolepis

B Q. mongolica
—Acer pseudosieboldianum
[ Frazinus mandshurica

Q. serrata

Q. mongolica
—Carpinus laxiflora
o C. laziflora
—C. tschonoskii

C. tschonoskii
B —c laxiflora
]

C. tschonoskii
—Sapium japonicum

of the Piagol, Mt. Chiri.
Rl A A kel oA gk
B B Ad & Jdv Aoz B
A+t

FEo] W& Aol )8 Simpsone] &5
EE#5E (O o Shannon] SEREIEH (H) 9
e v, BES EodSE BEEE
wob] sz Ao ksl @Al B
H3 . H'E= 600~700mol A A3 =
2 1,200~1,300 mel A 7pA BiA el
(Fig. 9.

AZFEES] EAERE (H)E 0.4582
b s AGREELS 0.741, AAGE B

< 0.8142 717 EA detxieh 19 H
= RieHl Bkl it Fig. 5). & Tl
o3 matA EhE o2 WA BHR
w2 #HE vebac (st o],
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Fig. 4. Changes of dominance index(1) and 03 N
diversity index(F') along the altitude in 0.2 \*&.
the Piagol, Mt. Chiri. .1 T

DBH-class3 & sl o (Fig. 6).
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Fig. 5. Relationship of dominance index (2) and
diversity index (H”).

BEd EES @R, 5§ unimodel & 57 vebdle, HEE WA S8 BERECD 3
£ {59 age-class 437 negative exponential =¥ J5r R oke] gige o] &1} (Despain,

1983; Schmelz and Lindsey, 1955).

AAE, Ay, A2uFe 25 @l 7be Bde stx o] fEs Hge ol
53 9irl. DBH-class #y#fo] negative exponential curved] RS BHBEZ Jshu:
FT B, R PECT d AE vdelE Aoz B

Avtiop A4uFo BBERES 4V B39 BE 900m, 1,000m, 1, 100meA el DBH-
class %5 WEgstgdr Fig. 7). 900m, 1,000melAe A st 5% 2o
€ vl E glon, ofAle AT BfRe] Bz &S vEdd. A9 ERE

ofF& AV HEAY el ATE vehdnh oA WEE W
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Fig. 6. DBH-class distribution of three species in the Piagol, Mt. Chiri.
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Fig. 7. DBH-class distribution of Q. mongolica and C. laziflora stand at different altitude in
the Piagol, Mt. Chiri.

T Ao A—3 KEHETAA Mtk ek AT grkel Higd HFHsH
Wi Aoz g2se], REgo]l FiFEsl zhol oot Mol B3 A vl s Az
7t A" Aoz B G. YimA97 el & Ay FEfEEE W1 67~940ln], sjo}
=9 BE 1,000 me] WIE 68.30] 22 WiBic BLES 900~1,000 me] A 1,000~1, 100 m
29 BEIS WY AoE A4k 22y L100me] 4 AZviE Ad Ll il
e MY Aoz Barl

RmEE S Rge 6. LEEKES £ 509839 Eiel el 1%k HEES
90.6%. 2R WEM7t 107.6%9] wi¢ && ¢ vepyled, 18 pHe 9.1%, 13.1%,
THEEEWEES 8%, 33%9 & @e vdeds] A & REHEE BES std BR

. o M E ggé&[&fﬁg %3&) soil water cgnlent(,/a) or ganic mu(tatlsr
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Fig. 8. Soil conditions in three communites.
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E=3 m&'ﬂs}g{u} (Fig. 8). [ ionE#azs® (CEC, cation exchange capacity) &= {£ % (1983)
o] E¥E FAA .

Az 4Tﬁ¥4§° S0MEFT o 36MEZ 14 wWeld, = HEfEe Bitigo] oi$ QA ey
on, ERlUTHES BEHEEA LEER FmEEN D pHEe AA Y, Ay, Az
%S BER 9A vesten, CECY 4KkEE AAYT, 42T, AUFEEe

BF2 ARmEES A2UF, AT, AP#EEY HEE 24 deistoh
B AVERE AAVFRE slol Btz EREE ¢ 4 ok

4682} sample(quadrat) ¢] Polar Ordinatione] A}-£3) oo # 1 & A E S} sample
# AZ T sampleo] WiEdfol, £ 2ol & A A vHF- samples}t Al - sampleo] FiE
vmoll frfE3t= 3lvh. samples 2 EAYREEBY) FHikol Ao}t o] AT, A, Az
¥, E39F, ST EHELE SEIATG Fig. 9.

— %YL

B9} #(1983)-2 ordination Z3#fo] A AvEet AN IEHES FA—llo HESL A
T AAFHE EFsd 2, SV FRE Bistd s = Avte BRI & 94

o 25 odhw 1S HEES Nag, 528 LEFEEST MG ok 28 K
WA= & 18 Lo BARE k& o, i pH Z LY & EREY
BRERZT e Aoz Holn, FH2d HE =& B Wi, £J3YF HfFe A7
BEMWDe o] gle Aoz 2k POdA Erl i) SBs v AL BEMol
e 8 REERC {FRstelstx A4dd. olw & TRk o]l BaEd M
Al BAES 72 e Adstd FlEhe BEE Jeid 7= v A ¢ HRg &
gt

o BEERE flA 3 BET BE, BFEE o1y, BEE %9 BEUES 485
ng o]7-& complex gradient® 4 #4543 o} (Whittaker, 1956). I o}3-9] EEQRY o
& TERfEY S #MtE 2, 500~700 me] A A}, 700~900 me} A5, 900 m
BlEel A8 AZvF7t 714 2 3¢ vebd o (Fig. 10).

ZEo} B (1983) 0] {K3tal o o}-2¢ M-S ¥ 96%F 2938 483%olH,

cecond axic
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Fig. 9. Distribution of 46 samples in two dimen-
sion, determined by polar ordination.

400 @litude)
B4 4 606 567 5290wl

Fig. 10. Importance value along the altitude in
the Piagol, Mt. Chiri.
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D : Acer pseudosieboldianum

F ! Frazinus mandshurica G

Lindera erythrocarpa
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spectrum (ff %%, 1982)»} Hesste] ¥ml, Hemicryptophytes(H) 7} 5.3%, Geophytes (G)

7} 5.2% A vrepgten, o)RL solFe] RER THRME —6°C A2 HER 57

) £o]w (Shimwell, 1971) Epiphytes(E) ¢} Hydrophytes(HH) 7} 23] A& AL @R &
=T AZE sl glo] HiEV Bisl 7] dEd Aoz Bl

Wid S Eel = EEM &EY Je ¢l (Shimwell, 1971). Braun-Blanquet (1964)
o] e HES S TEAel A, B SHEREE RUSA Xtz ek (Krebs,
1978). ool uwhel HEHIA kel kel FES HEstzlt REZA gradient analysis
9} ordination Jjiko] #iEstgich. gradient analysisyE WES 4+ Jv BHEIR/T I&
9 Agetr, 234 € Wt A2 g sample WEEHE ordination ke AR
t} (Whittaker, 1967, 1973; Shimwell, 1971; Krebs, 1978). =21} o] Jjk=E % /1A &
Zho] it &, ¥ fEo] o) Hrs RE MEEdA BHES BRI & S B
& EEE Yoo A% HREE ol R don, B HAe & F fd o9
HEHNDZ WA BN (CEAAN ZE fEe] 2T HRE olFdHdx BET LEe
@1t} (Daubenmire, 1966, cited in Shimwell, 1971). =& o] vz} sampleg s o
BB ERo ¥ v&c) (McNaughton and Wolf, 1973).

22} classification®} ordination-2 4} 54d| #FEBIlE ., HEES S B #@i A
de] BWER FRT ol ok (Westhoff and Maarel, 1973). 5 Jikol HAEHHERNQ Ao
Efs) A et A= fEBie] 2lth (Mclntosh, 1967). & classification® ordinationg f X33
ordination®- ¥& JELEE 2+ Moz BIE & oA AEd. webd F HEd SHE
firo] R (hyperspace) ol 4] IREES BMLE fiisle ® WMoz AMS"ch. MEEHE
MEEC A = AL EEN Biftel = E7elx BEe R H¥E ¢ glon ordination
< MWL g RN ik &% ok (Krebs, 1978),

ol 9} - WMEN HEEL A WRAAE K43 wiEd Aoz Holn F 744 Jjikel
A 4L ER AR —FE] ol Eol Myt & B S¥e} ordinationd] AL AR
ST 2 Abgete Aol wigtA e Aox Bl

1 =

R v ohFo] MAL WMYHTLEERN Hikel (kdl AMAFEHE, ATEE, A% T
R, B REEE, A5 A2 Ak e R S8 e, DBH-class ol &3t A A VFEEE,
/‘1 VR, AZYTEELE A5 KEs BENY Aoz wodd. AR THEY BLHEEE AL

7 BLEEE AD A4 vegen, LEEHFE AT EE] AZFREd k) Btz RKd
Aoz Jeuch AUFHES AZAYTRES @i %s DBH-class 7= dol HEFS 900~1,000m
oA 1,000~1,100 m7=] BES Aoz BAlcl. Polar Ordinatione] {43l AR SEHE Myt
G2 FiE RS —HAS. SEAEE A4 AT E 500~700m, A S 700~900m, 47
V= 900m Lol A RSl EHEME vEbA o, Raunkiaer] life-form spectrum-g pi#e] Rt higk
s, PHPEYHS 5.3%, MBEHE 5.2% A4 vEsten, HEEYS KbhEHE S8 AA v
ekt
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