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Pattern and Association within Shrub Layer under Summer
Green Forest in Central Korean Peninsula

Oh, XKye Chil
(Department of Biology, Sogang University)
(1972, 6.22 #5)

ABSTRACT

Nine shrub layer communities under two relatively well conserved natural summer
oreen forests in the central region of Korean Peninsula were studied for the pattern of
stem distribution in terms of Greig-Smith’s multiple split-plot experiment and for the
association between the population of the two main species in terms of Kershaw's cova-
riance analysis respectively. Four contiguous belt transects, 4x 64m size with 1x lm basic
unit, were set in each shrub laycr communities.

Significant primary clumps with 1xlm or 1x2m dimension were observed consistently
throughout the nine study sites. The primary clumps themselves were significantly dis-
tributed either regularly or at random.

The association between the two principal spacies of each shrub layer is highly sign-
ificantly either positive or negative in 1x Im or 1x 2m dimension. As the plot size inc-
reases from 1x Im to 8x 8m the associational trends were changed from negative Lo po-
sitive direction in one forests. But the change from positive to negative direction and
the consistent negative association were also obseved from the other forest. All of the
association trends were obscrved only from lx Im io 4x 4m dimension.

Thesc results are suggestive that the distributional pattern of the shrub layer species
under the summer green forest is simple mosaic fashioned with Ix lm or 1x 2m dime-
nsion. The rest of the principal species are located in that matrix. The simple mosaic
pattern of {wo principal species seems to be controlled by change in micro-environmental
pattern. Differences between the primary random group and the clumped group among
sites also suggest that competition exists for light or/and soil between primary clumped

groups.
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Table 1. Site and soil characteristics of summer green forests in Kwangnung

Soil
Site Geographic posmon Altitu- Expos- Direct- : i COMPress- Total - Lasily-
No. N ; de(m) e Slope ion Soil description jbilili?y liiltr(o/g) q(z}uble)
(kg/cm) %) p*(ppm
1 3744157 127°10°177 99 Flat Flat 290° Lithosol, gneiss 0.59 0.31 1.03
origin, graw]ly
loams, well
drained, flood
) expected
2 37°447287 127°9°35" 140 180° 19°-20°,  290° .Lithosol, eneiss 0.49 0.18 0.75
origin, channery
sandy loams, some-
what excessively
drained
37°44°30  127°9°407 180 180  15°-17°- 290 Ditto 0.38 0.31 2.83
37°44733  127°97307 260 270 29°-30° 360° Lithosol, gheiss 0.22 0.17 1-13
. orizin, stony
sandy loams, exce-
) ssively drained
5 37°44°13". 127°9'357 280 140 18°-19° 180° Lithosol, gneiss 0.22 0.26 1.08

Total average

origin, stony

sandy loams,
somewhat excessively
drained

0.38 0.25 1.36

a. Mean values of seventeen readings of soil penetrometer by SCILTEST per site.
b. Mean valucs,of four observations per site. Easily-soluble P and total nitrogen are determined
by Bray’s method and micro-Kjeldah]l method respectively.
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Site and soil characteristics of summer green forests in Oesolagsan

501l com- Total Kasily

Site Geographic position Altitude Expos- Dirae- . - pressibil- Nitrog- soluble
No. gN p p E (m) oo Slope tion Soil description ty® en®(%5 pH(ppm)
(kg/em®)
6 38°117107 128°28'9” 440 130 30° 120° Lithosol, pink 0.77 -.31 1. 40
granite origin,
cobbly sandy leams,
excessively drained
7 38°1073977 128°28’51”7 300 Flat Flat 120°  Lithesol, pink 0.98 0.26 2.20

8 38°9227  128°2721”  B6O0  90° 30°

9 38°9r30° 128°27/487 400  90° 25-30°

Total average

granite origin,
slony Toams, well
drained, floods
expected

180° Lithosol, Seolagsan  0.79 0.27  1.23

granite origin,
gravely loams,
excessively drained

180° Lithosol, Seolagsan (.95 0.39 0.69

granite origin, very
stony loams,
excessively drained

0.87 0.21 1.38

a. Mean values of seventeen readings of seil penetrometer by SOILTEST per site.
b. Mean values of four observations per site. Easily-soluble P and toial nitrogen are determined
by Bray’s method and micro-Kjeldahl method respectively.
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Table 3. The scales of pattern present in the analysis of shrub and tree within shrub layer
under summer green forest, in Kwangnung and Oeseolagsan
Position of peaks in terms of variance
Site Species® over mean for stem count data Mean density
No. 1 2 4 8 16 32 6 perixim
Kwangnung:
1 Acer Ginnala P,C* I°,C U# 0.43
1 Stephanandra incisa P.C* P.C U* 0.76
2 Car pinus erosa P.C* U= U* PU 0.64
2 Stephanandra incisa P.C#* U= P.R 1.05
3 Stephanandra incisa pC* U* PR U* U* 0.31
3 Carpinus erosa P,C* U+ U* U+ PR U 0.77
4 Euonymus Maackii PR U* U U+ P.U* U* U= 0.77
4 Lespedeza Maximowiczi PR P,C* U= U* PU 1.03
5  Euonymus oxyphyllus® PC+ U* U+x U*x U U P, C* 0.79
5  Callicarpa japonica B.C* U U* U+ U* 1% U 0.26
Qeseolagsan
6  Acer Pseudo-Sieboldianum PCx U h) U= P.U U U 0.43
6  Rkededendron Schlippenbachii PC* U U PR ) 0.65
7 Fraxinus rhynchophylla P.C* U* U* P,U* U* U= 0.33
7 Quercus aliena ¥ U U* U= U+ U+ 0.27
8  Rhododendron mucronulatum P,G* C* U= U P,U U= 0.47
var. ciliaium
8 Rhododendron Schlippenbachii PR U* U+ PU U U 1,13
9 Magnolia parviflora P,C* C* U+ U=* 1= U= 0.26
9 Benzoin obtusilobum PCx U U U* U= U= U 0.77

* Variance mean ratio test signigic
P; Primary peak

P: Secondary peak

P, Tertiary peak

C Clumped distribution

R Random distribution

U Uniform distribution

ant al the 5% level

a Nomendature follows lllustrated Encyclopedia of Founa and Flora of Korea, 5 Tracheophyia

in Korean Ly Chung, T. H: 1965.

Ministry of Education, Republic of Korea.

b Nomenclature follows Flora of Japan by Ohwi, 1955. Smithsonian Institution.
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Table 4. Co-variance calculated for ihe selected species combinations together with the
density of the two species from Kwangnung forest.
Block Site 1 Site 2 Site 3 Site 4 Site 5
size Acer Ginnala/ Car pinus erosa/ Stephanandra Euonymus Mea- FEuonvmis oxp-
Stephanandra Ste phanandra incisa/Carpinus ckii/Lespedeza  hylius/Callicarpa
incisa incisa erosa Mazimowiczii Jjaponica
Co-variance P Co-variance P Co- varlance P Co-variance P Co-variance P
1 -+-0.550 0.001 —0.281 0.01 —0.339 0. 001 +0.230 0.001 —1.119
2 —0.521 0.2 —0. 389 0.1 —0.139 0.05 —0. 142 0.2 —0.615
1 —0.373 —0.192 -+0. 109 —0.230 +0.242 0.05
8 —0.6056 0.2 —0. 309 +0.151 +2.427 +1.034 0.001
16 —3.187 —2.075 0.05 +0.634 0.01 +4.462 +4.475
32 —0.687 —3.212 -+0.736 +7.175 —4.250
64 —~1.900 -+9. 833 0.1 1. 424 —20. 950 —10.700
2 ooz wlPe] Hol AT ®okd] I izul g2 ix lm =78 f4% FEELTE o]F2 U2
24 FAS Aoz S2IC(E 3). c]Ae] SaEA TAdd 223 gtz geE Aot
o= F& aold Aag 2AF Ix Im 37 AR FERE A 264 I 2x Im 2Ag Ao g
o glelAE AR FEFa o 2xim 27 A AXE B3] S8 THERES sz gisHE 3D
o 9= A2 edd F25 stz g F A o] Fe] gloldli 1x Im ® Ix 2m =7 A 2
£ Eadd A HAA L vz ol AR A As] FFo sk & FAFEAT o]z gl
e g FEH ded ¢ 5 AHE D th. 7l 2% 2m =r] Awe] glelA= TEEm
9. o]2& Y23 FHFY AL FTEL FEi = AEs Hx (T 4.
of lkm 4AT F28 FRF, A sge] 25T 4, e]Fe Fa 3004 WEALFE Fuld ¢ lkm
g ool g Foz EYT 185 4t A AZT X Axd glold Fa 3pd ¥ A=sd F2 FhE
ol 7t 25 ol Rm deh )% AXFAE HvhFst
7 A%Eel AN TR AT DU 2090 A% Bee A9%E IxIm 279 7
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2zE gl 9z 8x 8m =] AvdAE FEY T s dnyT 9dos mAsEz 1x lmel AHA
Au s o fm gleh 3270 Ade Eaxq A 2 ¢l BEFe] @y Eel 2x 2m =258 @ AFE
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]2 al 3 A} 3]

<
i E 255¢ 1R gle FoE R AF
FAE AZBES ARG A paE BAGEL EUEA AT Bk FE 7
7 dbete] B So] A Bk Ix Im =79 918 A28 o5 9o o
o FEFERTE T2 A& Al Ase A9 ¥ TR E2E dm = A%E
Dok o) Fe) PeldE FTHEIFE Pz gles Fi F4TE = 3] o Ay
ekl Aol Ak & AL (2 D)



38 4 & # 5 A [Vol. 15,No. 1
Table 5. Co-variance calculated for the selected species combinations together with the
density of the two species from Oeseolagsan forest
‘Sai’f:rﬁpm Jo.Si- Site 7 Site 8 Site 9 _
Block ™ sholdiamun) framu rhone o pugrelatn! Mol o
81zé Rhododendron Quercus aliena hii obtusilobum
Schlippenbachii =
Co-variance P Co-variance P Co-variance P Co-variance P

1 - 0.892 0.001 —0.231 0.001 — 0.392 0.001 +0. 058

2 + 0.544 0.001 +0.190 0.01 -+ 0.668 (.001 —0.554 0.001

4 — 0.620 0.0 -+0.261 0.001 — 0.126  0.001 —0.113

8 + 0.500 0.2 —0.022 + 4.199 +0.515  0.01

16 + 0.100 +0.375 — 3.114 0,05 +2, 131

32 +4-15. 900 +0. 925 +12. 499 —2.700

64 + 3.900 -0, 350 — 5.506 —0. 096

Ix Imvk Ix Zm AdelAE o] & FFe] A= e 2 FHEEESS] AXTH vxEA AdHezR
Aoz gz2de] gr1E s 8k god 2x 2m == glE(E 3.
o2x dm AR A e FTESFE GHE D. olE B2 Az Ilx Im AHAJAE WeFoz B

6. o]F& 4 W 200m RejAe gE Fb = gdont Ix 2m ARAE FTEe= g5 2
Fgole o]t AEEdE BatFd AFUFriopt & 2x 2m AR AE oA delde RE2E tzyl
mrl Ix Im =78 §9¢ R FETETe] T vl Fd 69 gRbEa AFFe TAaa o S3kek
HHhoz Lx=el g (Z 3. el (Z 5)
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