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4 2 FHS HEF o8 A 2AL 9% PP
7164 ZHAME Foldt digo] YaTBEE 7 A
EXsa sle 49 FAF SAd gg 77 87
2 Ao 53] GEAwele §e Y AuUFge] WA
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Fig. 1. Sampling site of the study area. Arabic numeral
(bold) indicates quadrat site and relevé number.

(133 "91~95) Q& (Fig. 2), thite % sy
S Aol &3t BT YR WAL APE F
o] FE=EE Ui /EE AgLdde F2 A}
WSS 2719k 9L dol EAAEF gedT 3
Axsy oFdde HuyF 2ot dgow 3t
a3ty d%d 71 122C09 HANRL -136T,
HArl &L 353¢C, AHF A-HFe 1,2383 mmEA 7}
4 Aol B2 HU¥ S Jehis wbd B3@Y)9
4o Fo] B 71Eo) A% Bt ol FEI} Yol
A dA9 F90] HAE $igh

g2 4e 88 A A22d A1E

C|SOKCH' O (176) 12.2 1238.3|mm

300
100

Fig. 2. Climate diagram in Sokché meteorological sta-
tion near the study area.(Korea Meteorological Station
’91~95)

ZARY

A2 19974 S9EE 89 Aleld] Braun-Blan-
quet(1964)9] A AR Wio] wet Aol AT 62
Al WT(20x20 m, 1515 m, 10X10 m)E A&
Y ou(Fig. 1), ZAHY Z'EE Miieller-Domboiss} Ellen-
berg(1974), &k #(1985)9] Az E Wid wet F24
XE AT £ 2URYY ALY 53E ©3
2 2 F3& 7R HolAd ¢ =XAdEE 4
E3g. 233 AoAEY HEE A% 27 FA=
£ Gleason =+ Kulezynski A(f##E 19708, g
2 A A AEE AN FEINE@ABE
19978 ¥&39. 53, HeAdL 7159 AFEE
ol BYF A=A BAHE J¥E ez PEY
o] FEY Aoz AFHo|(F L 1980), g 200m oW
o EXxse 2UR £8L 2AEAY. £F olas o4
o dsiye ERAHIAA 2 cm o))E HAEI
B ZAMIA AR A8 E7= ER31983) AA
st vz, FEHHY. BSR4 HEFAN dhFE
AAY” F AZd EYE JAT ¥, pHe A4 Flaskd|
BAE EFNE 0 gF FHF S0 miE WL 2087 A
AN F A54E pH meter2 FA3{A 2, EGE
2 80CY dry ovendiA 48A17F AN F AFt A
Fo| A& AP UF YEEE, AUIES Yy, F&E
e8] <A+ Lancaster ¥, EC(RA7]JAE%)e EC meter
(CM-408, TOA), X184 Fol(K, Ca, Mgl A& 5 ¢
£ IN Ammonium acetate 40 2 23 YHFEAE
A 1988). :
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BT ST 2~653018 7Y HF 2dF4 33

Zz of o3 3oz Ueh} 2o AUEgolaks e okt 74
< Bo|X 3otk ¥W JEAF G o5 =AM &
A2 289 ER 2o Y&e ERNEE ZA(AA) 2L FEFL

627)9] TN FAFE HELS F 240FcIUeH, ¥ °lF 7122 FHIAXHE(Table 1)& AUt 2 A

Table 1. Synthesis table of pine forest in Youngdong region

A. Typical subassociation B. Quercus mongolica subassociation

C. Rhododendron mucronulatum subassociation  D. Rhus chinensis subassociation
Community types A B C D
Relevé no. 8 19 18 17
Species no, 12~34 14~39 18~44 25~65
(Average) 22.7 25.5 32.7 46.3

Character and differential species of Pinion densiflorae
Suz.-Tok. and Pinetum densiflorae, Typical subass.

Pinus densiflora

Carex humilis

Spodiopogon sibiricus

Lespedeza maximowiczii

Lespedeza bicolor

Patrinia villosa

Rhus trichocarpa

Chrysanthemum zawadskii

Quercus serrata

Quercus dentata

Melampyrum roseum

Differential species of Quercus mongolica subass.

Quercus mongolica

Artemisia keiskeana

Prun:'s sargentii

Aster scaber

Rhododendron schlippenbachii

Polygonatum odoratum var, pluriflorum

Lindera obtusiloba

Potentilla freyniana

Calamagrostis epigeios

Viola orientalis

Zanthoxylum schinifolium

Fraxinus rhynchophylla I

Atractylodes japonica

Disporum smilacinum I+-1

Acer pseudo-sieboldianum

Differential species of Rhododendron mucronulatum subass.

Rhododendron mucronulatum

Smilax china I

Smilax nipponica

Symplocos chinensis for, pilosa 1

Corylus heterophylla

Castanea crenata

Differential species of Rhus chinensis subass.

Rhus chinensis

Solidago virga-aurea var. asiatica

Dioscorea japonica

Carex lanceolata

Isodon excisus

Leibnitzia anandria I
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2 A9e 23Fde 2YFFA(Pinetum densiflorae) 3}
o] Aol (Typical subassociation), AZAUF-o}F3
(Quercus mongolica subassociation), €@ o3 (Rhodo-
dendron mucronulatum subassociation), FyVHF-oF=3 (Rhus
chinensis subassociation) T2 TRt}

MY (Typical subassociation)

B Fee dEE sierte] HeR 2 3 FH6 £
3= JAoex AEFozs AURE HFEdo Hzt
U, EF3YE, 3832 ZERY, AR, A, 28F
< AL, V8N, B2, AAx, EojeiE Folu
HHIY HA 2UEFE 02.72(12~4F)LE o|¢ o
(1989)9] =4t 2ol BH¥1G HF 28FS 3.
4%, o] 5(1995)9] EFAA et 3153 o] F(1997)
o] ¥F4E AFHANA JERd 393F 3= & Aolg BY
on, £ AU & o vdME M B 5
€ Jehiolt. 2839 Ha4ae A9&(Fig. 3)L 4%
134 m, 88.5%, olZEZFL 7.2 m, 37%E 2554 $£32
€ & ol fARIAoY 49&L € oY 2
33 olwBFo wdd JuFdez wl$ A eyt
G AEZI 2E8F] HFFast A9&e 47 1.8 m,
22.1%%} 0.7 m, 46.8%0°|18 ©)F $3& € 2AF} §AE
AG 4F g FEFol Y e Wd 2EZLE MR E
A e} Qlo] ATt BgAT AL Hol )
o 2URe F3373Y NERI(Fig. )& 10 cmTF 0|3}
7} 17.4%2.6783 [a), 11~15 cmF©) 40.1%(6.2 7} /a)2
7 %, OO 16~20 emFo] 26%((47MH/a),
21~25 cmFol 11.9%(1.9704)/a)2 JeRton], 26 cm ©]
A9 WL At BT Qo). a3ug o 239
REZE 27358 FHEL FHow FAE=HY glon 1
5 2759 v gl =4 JYeiR QY. olgd A=

A B C D
25¢
20t
g 15}
% T
=10
Tt T T ]
T2 _] Ta _l'l’z T2
" T = s
m—— . B 1 i H
(o] G VW0 50 O S5 W0 5 gO 0
Coverage(%)

Fig. 3. The plant height and vegetation cover of each
community in pine forest of the study area.
A. Typical subassociation
B. Quercus mongolica subassociation
C. Rhododendron mucronulatum subassociation
D. Rhus chinensis subassociation

FL e &3 A A2 A1z

Ao 8ol &AL 4N 27T FHFLE 4R Jke
2719419 fEdd Ags £XS AAY T dAH
E402 Hol ¥ EAS(ZAY T FAHo|i4
ol$)d g AY A HFe| BEFo| A mEH
o & vt o FRAL wi¢ destd AdeE B
g

ML olR Rl (Quercus mongolica subassociation)
AZUFolze ddolA vz Ha "o A2
2 FHd BExdn AdFe AZURsr IAAER &9
3 FAEe HURE HEdo 29, AR, A
Z2UE, EXYUSR, AFE F9 BEAES Heds, 3
3, 524, NIIAE, AXE, =FAE, A, 47y
9 e 2EYEC] & FENE R WIFF
P 28FrE 25.5514~39F)e 8 oA 71&d AY
ol23 Mue ARz g7t ¥4 &L ot A
£% gAY AFEgels zAE 3FE 28Fde
oA B3z ddk. 28FS FF4ast 45 &(Fig. 3)&
Z}z} 14.2 m, 86.8%, o}EE30] 53 m, 30.6%, FEZ0]
2.0 m, 42.1%, ZE2L 0.6 m, 45.5%2 ZAIEG. A
o2 uwdle WEZFF ojwEF ¢ 2EFY £19
A& FARE %L HolR gloy AEF] ¥ g
4 Jehts Zolg Ho AFTRI v2d ged 4
Aoz wadd. F2IE ¥EEX(Fig. 4)v 275U
10 cmi ©)37} 27.9%(4.3744/a), 11~15 cm#°] 33.9%
G270A )2 AA 61.8%F AL Yo FHEL
16~20 cmdo] 20.8%(3.54A)/a), 21~25 cmF°] 10.9%

SO0
401

30t

Relative frequency(%6)

10

! 1 ! L
11~15 16-20 21-25 26-1 30<
DBH class(cm)

0 <10

Fig. 4. DBH class distribution of each community in
pine forest of the study area.
A. Typical subassociation (~)
B. Quercus mongolica subassociation (---)
C. Rhododendron mucronulatum subassociation ()
D. Rhus chinensis subass subassociation (- - -)
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(1L7AA [a), 283 A= g 26~30 cmye] 4.
5%(0.778A fa), 31 cmold FE 1.9%0.371A/a)2 T4 =
o] gtk wahA & o}ZHL AHEA WHERNA] LT
B AN AR v go] e Hoz v|Fo] ¥
Ae REo] 23EFH FAEL FHo2 FAHE 449
t. 2¥ER g olFFrte Wi Hd dFUL
Z7reta AFTRE weEHe glow U] 4zt F7t
3= AEEY EAE Yz Ao olg# A AA
9 o= AH7IA AHF Mol g3 TPE F I3
Aol YA AUF7) YARe 2 FRsen JdEe
ANEgA FEEoz BYsd 7MaA F2AE J3 S7H
ke HAoE Aztdd.

ZFlekaob T (Rhododendron mucronulatum subassociation)
g orgde AYolEyol H¥he ¢t AT
oo EXdhe AZ9 F7+ NG9 A AFHL
2 U5E 38X o 34 2 FA@A)Y EESIL
Aok A¥EL B2 AU, AZUER, FE2Ed A
Ht IZAER &G o gelx FvgdE, =9
AR, GEIAHEE, By, AduE Fold. WAT
3 BF 2HEFE NIFA~M4F)oE ALY F o2
ks F7kshe A4S Bolx Aoy ofs} ©j(1989)9
4 2GF-PoA 2ag 374%d e HAA] 2z 9l
o ZEZS] HFsaet A¥&(Fig. 3) 44 13 m,
85%%F UehZ o] € ol2Fs} FAR AYE Bolx
Aok a3y R EEe] A4 FIFFt 52 m, Hd4
o] 264%2 FJiFe ¥A Yeid wE $EF 2
B2 HAduee 47 4.1%, 39.1%E JATLEH
FE2727l ¢ed EAS Rolz g ¥ F2IyFY
e EX(Fig. 9 27429 10 ecm F ©)37} 27%(4.67)
Afa), 11~15 cm Fo] 39.8%(6.871 4| /a)E AM 2 66.8%
& AASHYL 38 I3 16~20 cm Fo] 20.5%
(3.5/041fa)o) &3tz gloy}, 21~25 cm F& 9.2%(1.57)
Ala)gte] PINRA R3Z dAEL 34%9) AL Yo} &
AEY vgo] /MF ¥ FHYEY J4YS ¢ F Uk
olgig Ade o] o] IR o FHY Xt R
Ao $xX&a 7] g F4AG &2 € g o

Table 2. Soil properties of community types in the study area

AP 4R 25

A4 Ao glo] WREY 440 T3 F2AH Q
94 24 o 22 ¥ okwEZo] Ak mdd
F oA 2957 ARE 290 dE AoZ ARE
.

FLFOL2E (Rhus chinensis subassociation)

PR zAR Agdolzys} o] FEX 1 FH
o A=} AT &3] AYHo2E ¥ 100 m °}3}
2 Rl 7EAY UA Y HAXYe) B¥d= EAL
Bo|Z it} o] AJAe FEZ] HUEIt YRR &
st 2yl w93, 30l aEAE, LUE, SUE
59 FAZA M FEHZ ot ¥ WELY HF
2YUZSE 4632(025~65%)08 ZAAYGY AUEE F
dxe M =4 23853 & B oha o 5(1980)
o] A=Y HEYNM 40%F, ol }(1989)7 T4t
AN RAVE 374%F, A 5(1990)0) H3LA 4
&YoA 2F, o] (19958 RFAA 31F, ©] F
(1997)9] ZAAA 393%F Ho ¥4 el AE
HFAH&(Fig. 3L & ol ¥is) mEFY H¥IEr3
7b 16.7 m2 7H A Jeltou Au &L 85%E & o}
ZARY we Bt ope olaBREn JuFHoZ s v
& 25.5%5 Jeiz gt} o] e ared s o4
29| FMASIt 97802 Yl we Ad FHo| Qe
Aog dadn. U AEFI 2EZE AH 514%,
504%2 A2 T2E of$ WEP EAL Holx U= o]
£ ZEZS olmE3e uge] Yomw §e FF
E3so] 2830 By HUX 2 2 BETT ¥
7 28F5E g oz vlgtd EA Jehd ALeE A
g29d. #¥ §F279 NxEX(Fig. 92 2738 10
cmF o7t 7.4%(0.770A) [a), 11~15 cmae] 23.2%(2.2
AAf)Z 718 9A BEXdhs v, $73E20 16~20 cm
o] 27%(2.5714 [a), 21~25 cmFo] 21.1%Q.074 4 /a) 2
AAERY & e Holn g Hul opg tHEQ
26~30 cmiol 12.3%(1L. 20 a), 222 31 cmF oJFE
8.9%(0.8704 fa)E A3 At olgjdt Aie TE o}
ZA3 vEZde F - Ee] A EXsd JEURs}
Y3 AR Figess 3HY AFHA, F13T

Community pH SWC oM EC Exchangeable cation(me /100g)
types (1:1) (%) (%) {ppm) (umhos /cm) K Ca Mg
A 5.18 6.98 2.99 73.19 42.63 0.09 0.50 0.21

B 4.77 15.04 7.02 74.46 36.41 0.21 0.16 0.28

C 4.86 14.28 6.74 66.70 38.85 0.27 0.30 0.41

D 4,68 17.09 8.46 101.59 50.22 0.23 0.50 0.69
Mean 4,87 13.34 6.20 78.98 42.02 0.20 0.36 0.39

A. Typical subassociation

C. Rhododendron mucronulatum subassociation

B. Quercus mongolica subassociation
D. Rhus chinensis subassociation
OM: organic matter, SWC: soil water content, EC: electric conductivity
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W 23 B8 PERE ARl 240l DAY ABA
g9 542 Ushis Ao wudc. £8 jhgd &
% vigo] ¥& AL ofmE olfIINEA ARy
A58 & JATH 44, BNYOEA 2489 34
ERQ S EE BHOE BEaI Yt R0E 47
.

Al EokEy

AR EGS EdE A4 HE HY Wi EYY
Q¢ wje} AT BIT g3 FEIAE v A
ao. £3) BESL 7%, B, AY, 44, Az, Q937
A B9 FAAY AE2A FAE Zo7] e EFE
AL A 2 AY A E4E oY 5 A &
ZAAGU Y] 24 #ehd EYG37L Table 29} 7o)

EY pHe B 4872 YL 93 g o) e ojg}
©](1989)¢] At AUFPolA Aot 5,063 hEATS
4.16, o] E(1997)°] AYE FAF ZYANA ZAME 5.00
3 AR JENT. 2 F A¥olFe] 5188 MR &
k2 olojA AlAUFolzR o] 4.77, A olE o] 4.86,
BUFolzgo] 468 £o2 olAHA A AYgs
Bol3 gl

B4R JF 13.34%2 Jepdoy o] 3 Ao}
ZAME HAAY 6.98%S Rolx glon BUFolEy
o] 17.09%=% 7} ¥& & Jeiot o9 e Az
£ °] $(1989)9) 4 2T (A A G)elA 833
31.58%9} o] £(1995)8] REAA QA VERT 324%K
o ¥ voug ¢ Az N EXe LUFH
28 A, 53 Aol EFHTFol /M B
224 71 9ty g 233 gRE o|Fn ol ]
o] BEYFEFol S BUTEAL 240l Bt
Hen, AL f71ESFAs FAY) e AL A
dq.

H#71E8FE A AAYY HFol 620%2 <9 o]
(1989)9] =4t 2URY F MM 7.63%RT=
B3 g A9 221%9) o] F(1997)¢] BYE I %
A ZAM 5.0%RT £ #E Holx vt ol 72
€ e £ AAYo] AZdqMRE HAanA g
A ZA WA X3 Bz Alggd. 4 4E
FHEE B St ke B¥olEol M Be
2.59%2 o|9} 0](1989)9] Bis} FARE 73S Holx 9]
o} AL dutgo g HPS Yol Y BAS vy
37 & A7 #golty e 9XNH 54 2 EXo]
29 EFAE f71880] B 99 F9 v Re
E AREY. 233 AFolAe 7.02%, Jed o2
Je 674%A e Hurelzol 7HE £ 846%E 1
e o) AV1EEEE A4 ulglq XolE Relm
At 8 QYA SR ZAL Hol9 Wekn £k 9
§ FIL Ao s P43o] BolAA |t ol
B89 H4gFol ARAE HEIT Qo] £F FUe
AAsh: EAE AAT EFol IA7HE F7182 BFE

S A3 A A2 A1z

A7t 3w, §71E8F0] ol EFFREE FlsiA o
v W43 9x&e A3 € 4 JADCEE 1977).

FEQAS R AXHFL 7898 ppmeET ojg o]
(1989)2] Mot 4PolA] 144.65 ppm Hrtle HQ ot
Q=2 AGe 77.24 ppm FE FAHE FE HolX JUnh
o] AR AET uio} Zo] TEI} ¥ A2 Ftolt
I e 2AAY EAYEY Rz F3AY. 74 23
2 By Aol AZUFoEHe 74z 73.19 ppm
74.46 ppmO 2 AR 3E HAFI lom AgHorE3
< HAAQ 66.70 ppm, 281 FUFoEIL H2AY
101.59 ppme2 7b3 ¥ < Uelli e ol &7
Boz PAHE #¥y ¥ AYY 1Y £oz ¥
A Jeid 238 & 4 Ao

A7NAEEE AAYFo] 42.02 ymhos/emB VENGOH
AaEE e AZFoltgo] 3641 pmhos/omZ M W
2 BYyZolzde]l 5022 umhos/mz M ¥ UL B
o] gt}

K& AAg o] 020 me/l00g 02 B FAA QA o]
219973 £33 A(1996)0] ZAHE 0.14 me/100g BT} th
A & 7+ et zH Az v Aol ol
71 9 009 me/100ge2 Yoy AzhiRolZ3,
AgYorzd, HUFolzde Zz# 021, 027, 023
me/100g2 2 W3 L BASH o] F(1995)8 23
G 2UFZFA 032 me/100g Hrke W g ek
Wik

Cat AAFFo] 0.36 me/100g2.2 3} A(1996)] 9
gl ZAME 0.19 me/100g Brhe EA Jepta Qo Z
Adze AYelEAH HUFolEyel itz 0.50 me/
100ge2 BYAAA(] § 1978 2UF2ZH FAlst
qow, AZhFZAL 7HE B2 0.16 me/100g, AEH
o}ZA & 0.30 me/100g 2.2 R

Mg AXFPFo) 0.39 me/100g2 o] 5(1997)9) 724
T ZAAZFAGMS] 0.66 me/100gd] HIEt Ao]E Bo]
3 ek 2 AAEs BY AYPolFEo] 7Y ©e 0.21
me/100g2. 8 vehton AZduFelzy, Aedo2d, &
Yol Ztzt 0.28, 0.41, 0.69 me/l00g =22 HA
Z7tshe 7% Bolx gt ojAtel K, Ca, Mgl A&
A golee AUFFPd et FEA Aol F3AA
Ae A F Uit

ARz B ZAAYY AT dF EFEELS
g A9 2UFYe] EYAH Zolg Holi QleH, o
T B AN difie] NYFog AEY o Zd
AAEL gom 74 Ao AAYAAR EAE ¥R
Z+ HAe B3 2 4Ad] dig A9A T 71dske
AeZ R

Az Fetel HolAld % SXIKAEY HUE
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Table 3. Similarity indices for each community in the
study area

Community types D C B A
A 34 32 »
B 78 84
C 80
D

*The abbreviations are the same as in Table 1.
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Fig. 5. Percentage dissimilarity for each community in
the study area,

The abbreviations are the same as in Table 1,
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Fig. 6. The arrangement of each community by the rela-
tion between similarity indices and percentage dissimilarity
among each community in pine forest of the study area.
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PS : progressive succession(—p)
RS : regressive succession(--—--»)
Fig. 7. An assumption of succession sere among each
community in pine forest of the study area,
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Table 4. Classification of degree of green naturality by community type in pine forest

Degree Standard of degree Relevant. Characteristics of vegetation
(Ministry of Environment 1997) vegetation
Generally secondary forest, Typical (D Average species (no. /quadrat): 22.7
infant forest (tree age: 20 years) subassociation @ Stratum structure: incompleteness
® DBH class distribution: infant forest
(mainly, 2—20 cm)
@ The extent of human interferences: se-
7 vere (up to now)
Rhododendron (D Average species (no, /quadrat): 32,7
mucronulatum @ Stratum structure: incompleteness
subassociation ® DBH class distribution: infant forest

(mainly, 2—10 cm)
@ The extent of human interferences: per-
iodic (past)

- Secondary forest forming natural forest whi-
ch consists of mostly tall trees (tree age: 20

81 —30 years)

« The "imperfect secondary forest of which st-
ratification structure and species component
are disturbed by severe interferences (tree
age: 30—40 years)

- The district where succession is advancing
forward broad-leaved trees among older Pinus
densiflora forests

Quercus mongolica
subassociation

@ Average species (no, /quadrat): 255

@ Stratum structure: development

® DBH class distribution: mature forest
(evenly, 2-30 cm)

@ The extent of human interferences: ex-
clusion

- Secondary forest of which vegetation is com-
paratively excellent (tree age: 30—40 years)
- Secondary forest of which stratification str-
82 ucture and species component are disturbed

(tree age: 40—50 years)

Rhus chinensis
subassociation

(@ Average species (no. /quadrat): 43.6

® Stratum structure: incompleteness

® DBH class distribution: advanced forest
~ (mainly, 11-30 cm)

@ The extent of human interferences: per-
iodic and continuous maintenance, man-
agement

83 - The stable secondary forest which has not
been disturbed for long years (tree age: 40
—50 years)
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Phytosociological Studies for Vegetation Conservation
of Pine Forest

Bae, Byung-Ho and Ho-Joon Lee*
Department of Horticulture, College of Natural Science, Konkuk University
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ABSTRACT: This study was carried out to clarify the syntaxonomy of the pine forest in Youngdong
region by the phytosociological methods. As a result of the investigation of 62 quadrats, Pinus
densiflora forest was classified into four subassociations: Typical subassociation, Quercus mongolica
subassociation, Rhododendron mucronulatum subassociation, Rhus chinensis subassociation. Many diff-
erences in ecological characteristics such as species composition, stratum structure, vegetation coverage
and of diameter at breast height(DBH) of class distribution were found among the communities. Soil
properties of the pine forest on the study area was relatively poor compared with other pine forests,
especially, soil pH was strongly acidic with 4.87. Soil conditions among the subassociations appeared
different. Future succession of pine forest by the similarity index of communities was proposed.
Estimated degree of green naturality for Typical subassociation and Q. mongolica subassociation corre-
spond to 7th grade, and R. mucronulatum subassociation, 8-1st grade, and R. chinensis subassociation,

8-2nd grade.

Key words: Community type, DGN(degree of green naturality), Phytosociology, Pine forest, Soil en-

vironment, Youngdong region.




