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ABSTRACT

Floristic composition and soil properties were analyzed in red pine(Pinus densiflora) communi-
ties in the limestone areas, Tanyang, Ch’ungbuk Province in Korea, The tree layer was com-
posed of Juniperus rigida, Quercus dentata, Q. mongolica and others as well as P. denstflora, all of
which also appeared in soils of grinite origin The shrub layer was dominated by Q. dentata,
Lespedeza cyrtobotrya, Securinega suffruticosa, Abelia coreana and Uimus davidiana for suberosa.
Among these A, coreana and U, davidiana for suberosa belonged to calcicole plant. The herb layer
dominated by Carex lanceolata. Soil pH ranged 7.9-8.3. Total nitrogen and available phosphorus
content of the soil were lower than those of noncalcareous soils. However, exchangeable calcium
and magnesium content were 10 times and 2~3 times greater than those of noncalcreous soils,
respectively, The difference of soil texture between top soil(loam soil) and subsoil(sand soil),
and higher soil organic matter content than noncalcareous red pine forest soils seemed related to

the casts forming activities of earthworms.
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A3 E¥e @ FZ(crumb structure) 7} B@dsta Wb 4 67 i fell dE ESN
O A Az o EFEYoz Ao M Ade] YA Fre 7
A A g gdag. 2] vetel Mo Ade Fdxe 499 4, 259 AA
I GFoll 2253 3. o] A9 HelAe Ao fad BEY FHolu Mo R
g Aol A AAT ofE Adele= Y Fe7t ¥53 2 dFED. I
ol Edole EFLTE F MALEI &2 AWl 850z EdY Fe, 34 4
Hol ¥igtsln #7189 #3&o] wobh(Mun and Kim, 1990).
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Fig. 1. Geographical and topographical map of the study area. Points nearby numerals
indicate community sampling sites and dark square area indicate soil sampling
site,
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Table 1. Importance values of tree layer in the Pinus densiflora community at Tanyang

limestone areas

. Relative Relative Importance
Species density basal area value
Tree layer (9 kinds of species)

Pinus densiflora () 82.7 95.7 89.2
Juniperus rigida (% 7F5 ) 8.0 1.0 4.5
Quercus dentata () 2.7 2.3 2.5
Quercus mongolica (A7) 2.7 0.3 1.5
Ulmus davidiana for. suberosa (=53 2.2 0.2 1.2
Prunus sargentii (A=) 1.0 0.2 0.6
Platycarya strobilacea (F9 ) 0.3 0.1 0.2
Thuja ovientalis (S} 0.3 0.1 0.2
Pinus rigida (2) 7] ef 4 b2 0.1 0.3 0.2
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Table 2. Importance values of shrub layer in the Pinus densiflora community at Tanyang

limestone areas

Species Relative Canopy  Importance

density area(%) value

Shrub layer (42 kinds of species)
Quercus dentata (") 9.5 10.6 10.1
Lespedeza cyrtobotrya (Zral) 7.6 10.9 9.3
Securinega suffruticosa (i +2]) 6.2 7.1 6.7
Abelia coreana (& e 7 ) 5.7 6.9 6.3
Rhamnus davurica (ZEel ) 6.2 6.2 6.2
Euonymus alatus (34 6.2 4.7 5.5
Ulmus davidiana for. suberosa (FrfirF) 4.6 6.2 5.4
Viburnum carlesti (B ) 4.6 4.4 4.5
Spiraea chinewnsis (F2iH-) 6.2 2.4 4.3
Juniperus rigida (=7 hF) 1.9 5.8 3.9
Zanthoxylum coreanum (A2 V) 4.1 3.0 3.6
Rhus chinensis (FvHe) 2.7 3.9 3.3
Smilax sieboldii (A7) 3.2 2.8 3.0
Abelia taihyoni (Fe7h ) 3.0 2.2 2.6
Corylus hetevophylla var, thunbergii (b )F) 2.7 3.2 3.0
Lespedeza maximowiczii (=E2xe]) 2.2 1.7 2.0
Corylus heterophylla (e A 2.2 1.3 1.8
Weigela subsessilis () 1.4 1.7 1.6
Celastrus orbiculatus Il 2.2 0.8 1.5
Rubus crataegifolius (A7) 2.2 0.6 1.4
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BB 2o 2| (Lespedeza cyrtobotrya), B th ) (Securinega suffruticosa), YR}
(Abelia coreana), Zrv)\}E(Rhamnus davurica) % 42 F7 7} 2@ dcd, ol FolA €97
Une TrgURE A3 xdo] F2 Ex¥stu(Lee and Oh, 1970), 34, Fuixa,
g U2, SR (Euonymus alatus), 23} 5-(Viburnum carlesii) 2] 5% 2 A X 84
AESTt 5oz AN HEYo vy (Kwak and Kim, 1990). #53%9 HF
Eol= 2.5m, $#9 BF AAL 6lem, BF YEE 17,1001 5 /hag Al FEFo] v
4 wago] Atk 2B ZE 112 F77F 28sAed ol FoA 2sAtx(Carex lanceols-
fa, AR A5 =43.4)9 AUAxst 7+F Edch(Table 3). ol 4ol 71 & M (Spodiopogon
cotulifer), Az (C.siderosticta), | (Arundinella hirta), W™ o) = (Cocculus trilobus) % ¥l
Kot Adne] BEZo) Btk a#d Az, ARkl (Thalictrum filamentosum),

) = (Euphorbia pekinensis), 2 0)E (Sanguisorba officinalis), R%5 73 (Galium kinuta), = o}

Table 3. Cover values of herb layer in the Pinus densiflora community at Tanyang
limestone areas

Species Relative cover

Herb layer (112 kinds of species)
Carex lanceolata

£=
Lo

(25ALz)

4
Spodiopogon cotulifer (718 7.1
Carex siderosticta (chAbR) 2.3
Arundinella hirta (4 2.0
Cocculus trilobus (eAefolvd ) 1.6
Thalictrum filamentosum (4r el e) 1.5
Euphorbia pekinensis (H5) 1.2
Sanguisorba officinalis (9 o] &) 1.2
Isodon inflexus (4bub3}) 1.2
Dioscorea batatas (ah) 1.1
Leibnitzia anandria (Fv8) 1.1
Asparagus oligoclonos (agelwF) 1.1
Polygonatum odorvatum var. pluriflorum (%= 1.1
Galium kinuta (ul524) 1.0
Solidago virga-aurea var. asiatica (v]ed3]) 1.0
Peucedanum tevebinthaceum (71 evE) 1.0
Clematis mandshurica (eold]) 1.0
Convallaria keiskei (ubgE) 0.9
Atractylodes japonica {AHF) 0.9
Potentilla fragarioides var. major (oFx] %) 0.9
Dictamnus dasycarpus (= A) 0.9
Sophora flavescens (z4h) 0.9
Miscanthus sinensis (3 A) 0.8
Potentilla freyniana (AL k= %) 0.8
Rubia cordifolia var. pratensis (A BF o)) 0.7
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2] (Clematis mandshurica), &% %(Convallaria keiskei)2) 7% A XY B84 ZgFo did
S84 ZH 7t B AN ER geA Arh(Kwak and Kim, 1990).

Eg9 &2 - 353 43
HzxEd EAL 2 (RAS AAL) 3ol & 50%, HEFFo] o 25%% FELIH v
s2Ex Zadado] 70~80%, HEFTHo 5~10%% AER FAH AAHFig. 2). &
ZAA] 2o A A Fol7t BAF soil casts] ¥ 6~7t/ha(600~700g/m?)Qel] 1 EHS &
3ol 10-15%, HE&FO 55~65% AER TAH YA (Mun and Kim, 1990).
oA g Bol AFEYo| FFEYHT FE

ghko] B 292 X #o|Y soil casts &0 101
Z1NE Aoz sEd,
Eoko] FRIFL AHE(25~35%)7) & W Coanse sand

] Fine sand

E(15~25%)] Hlsf wtek(Fig. 3A). 71 o]
Fe AFEY AEFFo ¥ FEH} 223
oz 98 gof Zuwo] Al A e]7} soil
castsZ HAsd AL AHo|th(Mun and Kim,
1990). B 2R ESsRgFS B

Tol 3 HAIGAA LT THAN F
g gh(20~30%, vIEE AB)RT FAY Y
=3

Eg N2 FS AHFES FFE ALl
of frol® T Aole UL BF 10~20%2]
Heg Jebwo(Fig. 3B). ARHog g o
F71 58 Fo] 59 FUhRAT Ao Fie 3 Partic rente of soils o th
WAV A debsh suped meel & TS T RS 00 R e
712 3e Lee 2 Kim(1987)3% Koh ¥ Yim
(1987)0] 7z} W] A8 gtA |3l gobatat Azbabol A 2ALE AR geron, Oh(1972)7F @
2 ZRAPe AN AUFZHAAN 2AE GEOE gidch ol d@ olfd sute £ £
AP Ao A R eo)e] BEFEE mtel o3 HFFEsI wEY A& Holth

Eoke] pHE 7.9~8.39 WHolAT AEES &2 E Abolo] F3g zol7} AUrh(Fig.
A). o] pHz2 Choung 2 Kim(1987)0] 243 24Uk J9 M3 A9 2uFay &
Fol ZH(pH7.0~7.4) 2T %t 59 v AAR 2P EFL pH4. 0~4.5(v]
2R Aa)e] HAdd v B At 2o pHE 9538 Ekvh. Mun(1988)°] %3l
bl Qe GUIALA AESA G EY pH 6.0~7.3& ¥ NI EF pHRT o EUdh

FA4 9L 0.15~0.35mg/ge WA eI, FFES FFE Atolol KA A7t
AAod, AdHoz ALRH AE7HA dA FasQHFig. 4B). £ AL 2
2 grake u Mot x| Ao Aol vla) AL (Mun et al., 1977 ; Oh, 1972), AHELA Y
e vZ3hdth(Mun, 1988). 7H&A AR stFERT FFEZF WktHFig. 5A).

Particle content, %
]
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Fig. 3. Seasonal soil water(A) and organic matter (B) in the study area.
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Fig. 4. Seasonal soil pH(A) and nitrogen(B) in the study area.
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Fig. 5. Seasonal available phosphorus(A) and exchangeable potassium(B) in the study

area.

B} a2 A (Mun et al.,

1977),

a2l ARG R Y (Mun, 1988)9] E ke Hjsl
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LEFFL AL FFERTY AFTEZ 831, Addoz 395 718l 594 F
HAE B F 7o #gad gk (Fig. 5B). 7€ 1 go] 4 olf= 699 B vz
g ZH AeEnt AV AARS Aol B ALY A EFHFS FF 43 dxY
B A (muHd %) Bixdd. 8 ES Uw §FS AF 38 H& 4FE
A BAth(Fig. 6A). SFEE 24 MEA7) A7 A7l WEol DEgsgo) FFER
o 2SS oz AT dA2 d e B 12 olfe YdYEEd 0 45FE
Mo Zrg A 2 A#oly soil casts A €5} LHT @AY UL AoltH(Mun and
Kim, 1990). & ZAIA 49 Zed@FS 59 vAAAY EFEct o 108 ¢HF Bkt
(LR A7) ALdes AdHFe 52849 & Adrg e Hoz JE
cth. ¢4 vladeEEe Zede 2 dAHEZ FFE v FFENN B e
o ey B(3¥~5¥9)d g2 AR AU (Fig. 6B). ¥ ZAIX 49 nfavsds
& FFEAGY v A3AAE Edrt 2~38] HEF BUAG(vLE 2F),

g 2ARA L EGS R71E, ZF, 2182 e Fol 54l g Hole A
57 g¥ol de Aoz A, 2] AS AHol casts HAH #F
e g#dtqdAgn 7)-o] s 7ol wet 1149 HEE 2~3¥Y7A = cast H 4ol
2] ¢ttt (Bhadauria and Ramakrishnan, 1989 ; Wallwork, 1970). wegbr] =¥
Aol et g Bl 2 B 3Ed JAx WeE o FE54 o] EAlo) #al
MAe o B d77 gag Aoz Azgd,

AepAle] e 7l wsle dFe A AVzted 24 HAHoz dojdry, EY
of JUYEHF FFE AT T wE B 8%l BHAH JeFEor A7t HAH
A A 43S vk, ARG ELS 5o B oz s HM3Y ARt &
#34 vavleS o3 F43e pH7F 53 diAg EHo] €2 5013 4aALe e, o
3 Edog gugtol o] N MeA HASTR BEHAY, GH At BEg, Ea
A Fo Ad¥EHR TH, HEA A% FIERY F7Y A, EGAFE] Exr 24
A ol Aol o] g Yol JEgg g Holrh

P

] =

M3 Ao FAE 2UETHY F29 =9 ), 3%y A4FL wild. 2E
e AU, =3FUYE, 4R, 4R, E-§UFE F 9EF7, BEFde B2
4 WEduR, e, Fdde], 4B URE 5 42 $5/7 283 2B S 284 E, V)
EN F 112 771 283U o] FolA €@RAUFSY T=FUEE AYFH YA E by
3o AUREZHAAE 28 FRAY. EAL 4FEV 4E, FFET AMEoIY E
%9 pHE 7.9~8.32) HAGon, FA49 A4ty e vN3Yd EFR) AU &
# gFe 280 104, vtadle FFL 230 B B A LM A2E] HEFE
o] 3tFEd v B A, NG EYHT {7 EFF) B A& XFHol9 soil casts
Ao e d¥d 5 AU
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