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A Phytosociological Study of the Quercus Forests in the
Lower Montane Zone, Chungbuk Province, Korea'

Jang-Soon Lee”, Jong-Suk Song2
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ABSTRACT

This study was done to classify the Quercus forests, along with their interpretations of environ-
mental conditions, located in the lower montane zones of Mt. Bakdal, Gyemyeong, Boryeon,
Worak, Cheondeung, Joryeong, Gugmang, Buyong, Duta, Malloe, Midong, Gamak, Sirubong,
Sipjabong and Yongsanbong in Chungbuk Province, According to the methodology of the Z.-M.
schools of phytosociology, the Quercus forests were classified into three communities and two sub-
communities; A. Quercus variabilis community, A-1. Quercus acutissima subcommunity, A-2.
Typical subcommunity; B. Quercus mongolica community; C. Quercus dentata community.
These vegetation units were arranged by human interferences and a gradient of environmental
complex such as altitudes, and also were corresponded relatively well with the result of cluster
analysis(tUPGMA), based on the dominance of component species.
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Figure 1. Map showing the study areas. BA:
Mt. Bakdal(825m), G: Mt. Gyemyeong
(775m), B: Mt. Boryeon(765m), W:
Mt. Worak(1,093m), C: Mt. Cheon-
deung(807m), J: Mt. Joryeong (1,017m),
GU: Mt. Gugmang (770m), BU: Mt,
Buyong(644m), S: Sirubong(734m),
D: Mt. Duta (598m), MA: Mt. Malloe
(611m), M: Mt. Midong(558m), SI:
Sipjabong(985m), Y: Yongsanbong
(944m), GA: Mt. Gamak(945m)
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Table 1. Climatic data of the meteorological stations near the study area(observed period: 1971-2000) A.

Chungju, B. Jecheon, C. Cheongju

Month 1 2 3 4 5 6 7 8 9 10 11 12 Year
Temperature(C) A 4.1 -14 45 116 170 216 247 248 193 124 51 -14 112
B -53 -26 33 105 159 205 235 237 182 113 40 -26 100

¢ -28 -05 50 121 175 221 253 254 201 133 61 02 100
Precipitation(mm) A 21.7 241 449 765 88.7 1437 2724 2594 1363 541 422 238 11878
B 244 280 534 865 990 151.6 3143 2721 1401 547 441 269 12951

C 266 282 511 766 877 1542 2653 2714 1332 533 509 266 12251
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Table 2. Site characteristics for each relevé in Table 3

Serial number 1 2 3 45 6 7 8 9 10111213 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37

Releve number 33 3 21 20 66 23 68 27 38 45 63 28 52 10 11 49 26 65 62 72 46 74 4 25 8 30 5 47 15 56 31 50 35 29 67 1 14

Altitude(10m) 48 21 60 26 18 43 16 23 46 22 28 22 42 40 45 43 52 49 15 58 44 59 22 54 64 32 25 50 60 50 34 46 48 26 12 45 66
Slope aspect §;N§(\)?V§5W ?;Z ?(})3 f(\)vw s W ?;N;])E j()WSWSWNE SW SWNWSE SwW SW SW SE SWSE SWSWNWNW_. SWSWSW
10 18 12 24 30 62 42 34 14 54 22 64 21 42 30 80 26 74 20 26

Slope degree(’) 29 23 20 16 8 27 27 33 38 30 30 30 38 37 34 25 35 36 35 42 32 24 33 37 34 25 38 33 33 42 35 20 37 38 21 27 30

Quadrat size(m*m) }(5)* %(5)* é[S)* {g* g* ;(5)* ig* ;(5)* 20% 15% 15* 15* 15% 15% 20* 15* 10* 15* 10* 10* 15% 10* 20* 10* 20% 10* 20* 25 20* 10* 15* 10* 20* 15* 10* 30* 15*

15 20 15 15 20 20 20 15 10 15 15 15 15 15 20 10 20 15 20 *1525 15 10 20 20 15 15 15 20

Topography MMRLFULMUMMMMMMMUML UUMMUUVMUMMLUMMLILM

T1-Height(m)/ 14/ 18/ 18/ 18/ 16/ 15/ 21/ 13/ 16/ 12/ 14/ 14/ 18/ 20/ 18/ 13/ 14/ 14/ 14/ 16/ 16/ 12/ 18/ 14/ 20/ 20/ 16/ 14/ 16/ 14/ 20/ 16/ 20/ 15/ 20/ 20/ 17/

Coverage.(%0) 80

90 85 90 80 90 85 90 90 90 90 95 90 9 90 80 90 90 95 80 90 90 95 90 9% 95 9% 85 90 85 95 8 95 %0 85 80 8

T2-Height(m)/ 8 10/, & & W WU W, VWY & W0 ¥ 8§ 6 Y ¥ Wy . 8% 0¥ VY 1
Coverage.(%) 1520 30 7030 15 20 5 30 20 15 30 45 15 20 40 60 20 40 15 40 20 40 15 20 40 15
S1-Height(m)/ 4 3% 25 3 - 35 35/ s/ SO3SA A 43S W3S S
Coverage.(%) 75 20 4 30 50 20 20 70 30 80 70 75 0 50 60 30
S2-Height(m)/ 35/1LS/35/15/35/3% | 25/ | 35/3 3535 3 U 352515 2525/35/ 35 35 25
Coverage.(%) 7580 50 60 70 60 60 30 55 45 65 80 60 30 60 40 60 73525 60 75 70 80
H-Height(m)/ 10/ 0.3/ 0.8/ 0.5/ 0.5/ 0.6/ 0.5/ 0.7/ 1O/ 0.7/ 0.5/ 0.7/ 0.5/ 0.3/ 0.5/ 0.3/ 0.8/ 0.6/ 0.4/ 0.3/ 0.5/ 0.5/ 0.3/ 0.8/ 0.3/ 0.5 0.5/ 0.6/ 0.5/ 0.7/ 0.1 0.5/ 0.5/ I/ 0.3/ 0.4/ 0.6/
Coverage.(%) 80 40 90 60 30 50 60 80 60 30 50 40 40 45 55 40 60 S0 60 30 40 40 35 70 30 15 45 45 80 40 20 60 30 50 35 45 70
Locality C WS J DBUMABUC GUD B MG G MB DD MAB MAGUB C B WB J Y B M C B MAW BA
Number of species 38 43 35 49 33 36 35 30 41 31 37 41 32 31 32 34 29 31 37 38 38 34 32 46 26 26 24 26 48 35 34 35 40 39 29 30 55




FEAY AT BH5-0) R el Ut A2 s A 435

Table 2. (Continued)

Serial mmnber 33 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 69 W0 71 T2 73 T4
Releve mumber 19 34 41 42 43 40 44 69 59 60 2 71 36 48 S8 32 73 51 39 37 13 54 70 61 55 53 12 57 24 64 7 6 18 17 22 16 9
Altitude(10m) 280 440 660 690 755 660 720 500 720 820 500 520 500 550 620 370 600 390 610 510 696 420 520 800 S60 430 780 560 640 515 650 640 710 700 545 660 780
Slope aspect §;}V§0W§;)V§I4E 16\12}3 SWNWSE NWNWNE NE NE NWSW NWNWNE SW NWNWNWNE NWSW SW NWSE NE NWSW NWSE SW NWSE SE

68 60 68 S50 40 53 32 35 10 74 30 44 11 50 18 60 10 32 60 16 15 6 22 75 54 60 78 76 50 16 10 15
Slope degree(’) 34 32 32 40 38 35 38 38 32 45 23 40 40 27 26 32 26 36 32 22 34 22 40 25 35 38 31 30 38 32 35 32 30 37 36 39 32

Quadrat size(m*m) 15% 15% 10% 10* 10* 15% 10% 10% 15% 10% 20% 10% 10* 10% 20% 15* 15* 10* 15% 10* 20% 107 10* 20% 20% 10% 20% 10% 20% 20% 10% 20* 20* 30* 15* 20% 20*
20 20 10 15 10 20 10 15 20 10 25 15 16 15 20 15 15 20 20 10 20 15 15 15 20 20 20 15 15 15 20 20 15 15 15 20 20

Topography MMUUUUUMMULMMUMMUMUMUMMUHBMUMUUUUUTUUMU
Tl-Heigh(my 16/ 10/ 12/ 10/ 12 16/ % 16/ 1§/ 16/ & 18/ 16/ 14/ 18/ 20/ 15/ 16/ 16/ 18/ 20/ 20/ 1&/ 15/ 19/ 18/ 14/ 18/ 14/ 16/ 17/ 14/ 16/ 15/ 18/ 14/ 16/
Coverage%) 90 95 90 85 75 95 90 90 95 80 90 80 90 80 90 82 85 90 90 80 90 9 80 85 90 85 95 85 85 90 85 85 95 90 8 90 85
T2 Heightmy & . . . & . ¥ 10/ W& VWY ¥ ¥ WVl ¥ 8 W, ¢ § ¥ & 8 10/, ¢
Coverage(%) 20 2 4 20 60 10 30 35 60 30 60 30 40 S0 60 10 4550 ° 30 30 30 20 15 20 15
Si-Heighttm)  35/25/35/% 3535356 . 5 3 35¥ 35 4 354 354 . 6 S, . 5 . 4 3 . 5 3
Coverage(%) 55 70 80 70 85 70 70 70 80 75 40 85 40 S0 60 60 40 75 45 65 70 70 60 07
So-Heightmy 15/ . 2 30/ LS. 2§25 383 . ¥ 15 ¥ o 35, 35, 25/3.5/25/2 |
Coverage.(%) 60 50 50 300 70 30 60 45 3030 0 7015 50 55 70 35 60 15
H-Heighi(m)/ 0.5/0.5/ 0.3/ 0.3/ 0.400.6/ 0.5/ 0.5/ 0.3/ 0.3/ 0.3/ 0.4/ 0.3/ 0.3/ 0.3/ 0.5/ 0.4/ 0.3/ 0.3/ 0.8/ 0.5/ 0.3/ 04/ 0.5 0.5/ 0.7/ 0.3/ 0.5/ 0.5/ 0.5/ 0.2/ 0.2/ 0.5/ 0.7/ 0.5/ 0.5/ 0.2/
Coverage.(%) 40 50 50 10 50 30 50 30 60 25 40 60 15 10 20 30 50 20 10 70 60 20 60 60 55 40 45 35 S0 60 30 35 85 8 75 90 60
Locality J.CBBBBDB MAGAGAW MAC B GAB MAM B C BASI MAGASI I BAGAG D ¢ C I I § I C

Number of species 45 31 12 20 12 40 15 27 42 22 27 33 12 20 26 33 40 30 34 30 37 33 29 37 33 30 36 30 44 48 30 36 43 55 36 46 42

Locality: The mark of locality is the same with one in Fig. 1
Topography: L—low part of slope, M—middle part of slope, R—ridge, U—upper part of slope
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Table 3. A phytosocwlogics.l table of the forest vegtation in the study ares,
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Figure 2. Dendrogram of the stands the study area based on cluster analysis. The serial number
is the same with one listed in Table 2



441

3 =
EES
7142(2001) FHE7) S F(1971~2001). 6322,
A AE1987) FAA| o A AYof) o3t gEjEtA AL ey

B} =T 91 417-449,

e, o]y, MEQl(1992) 7FE L A A) 9] AR AFS 5
A, S AYEere] 4] 150 81-102,

A7 A3, 2800199) HAke] A4 SRl )
2] 14: 137-148,

AR A3, 284(1994) B} HreB Ao ojst 1
SA AR A B AR E A 17: 471484,
HAES, $62(1986) A4S 79 AlB ek i Aefst

A A, AR HALE A 8:99-127,

AAS, 2A1993) F5Ak2] A Kof )3 A B ALE] A
A, TS 4] 16:93-114.

FHE(1997) AR A A ] &l EAls|erE AL
it ofghel whabeh ot 1882

$54, 59, HAE, AMBE, o wgg del
(1995) M B} EFHol sk Awxko] Azhry
gt A SR A Ak, ek Al E| el #] 181 63-87,

FEA, Aok, i, $52(1998) Yo, 2EAL 25
Ab EEARY] AuURd ARAAT Sk 8EEta)A) ot
419426,

o] - (1996) A EH I, ofFlEjn] A4, 1688%,

O} 25, ¢okA(1989) Bkt S F-91) A A of) Wk oAt
Sred=E(=tedzeh 28: 61-123,

o, AR, $F4(2005) Fhat S FBHX A A
o a}0] T At o) et Al BB EHA A gt
2|83 %) 28 207-214.

°]34(1979) Pt B FZA Al T ete] AEALEEHA of
T SFEAAR AP H R AR A 15 111-120,

ojZ &, ZaHE, 225(1991) FehAl AHI A ¢] B AL

a7 AT, SAEoLSIA] 14: 273-303,

N
S

A=

[

2

o152, olH, WY, AT, BAT, WAL, Fu
(1993) 23R AT A7 A2 A4, ARSI 7) 23}

shl A o]sh=A 18: 87-108,

4 5e(1998) UAAHIARBIIAL AR A0 A 85
A g u QX a B Askstaoistel 4xsk)

=

= .

HEEH(1999) T QA 2 0] A ALl Tt Al B ALs| st
A At A=k tieke] vpabeh e, 1485

Braun—Blanquet, J (1964) Pflanzensoziologie, 3rd ed,
Springer—Verlag, Wien, New York, 856p.

Kim, J. W. (1990) A syntaxonomic scheme for the decid—
uous oak forests of South Korea, Abstracta Botanica
147 51-81,

Kim, J, W_(1992) Vegetation of northeast Asia on the syn—
taxonomy and syngeography of the oak and beech
forests, Ph. D, Thesis, Wien University, 314p.

Kim, J, U, and Y, J. Yim(1988) Phytosociological classi—
fication of plant communities in Mi, Naejang, south—
western Korea, Korean J, Bot, 31: 1-31,

Kira, T.(1948) On the altitudinal arrangement of climatic
zones in Japan, Kanti—Nogaku 2: 143-173,

Mueller—Mombois, D, and H, Ellenberg, (1974) Aims and
methods of vegetation ecology, John Wiley and Sons,
New York, 547p,

Krestov, P, V., J. S, Song, Y, Nakamura, and V, P,
Verkholat(2006) A phytosociological survey of the de—
ciduous temperate forests of mainland Northeast Asia,
Phytocoenologia 36. 77—150,

Podani, J (2001) SYN-TAX 2000, Computer program for
data analysis in ecological and systematics, Budapest,
53p.

Song, J, S.(1988) Phytosociological study of the mixed
coniferous and deciduous broad—leaf forests in South
Korea, Hikobia 10: 145~156,

van der Maarel, E (1979) Transformation of cov—
er—abundance values in phytosociology and its effects
on community similarity, Vegetatio 39: 97-114,

Yim, Y. J.(1977) Distribution of forest vegetation and cli—
mate in the Korean Peninsula, IV, Zonal distribution
of forest vegetation in relation to thermal climate,
Jpn, J, Ecol, 27: 269-278,



