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Characteristics of Vegetation Structure in Chamaecyparis Obtusa Stands’

Seok-Gon Pari, Hyun-Mi Kangy‘
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2 APt AFEYE BAYS HOR AYTE D Aol FriFy] EHE Wlng AeA 4o 83o]
AUYS hHOR AYRAS AN of AR dolHS Thstel THEA W AQEAS AN 23
S ez destuoleh B2 1S BhE Pl ush FrFYALIL 4P Rt ol RBEA $HI Ba
ool gusol ShFA Al WA AL HEE(AY AUSE) AAR S0l AL dotslA %9k
Eolgleh. hE, FY T~ h50] chopdt AMFo] fUHol olmBFY BEFIA AR FHste] o
AE AHAL AARY 27e] SRS £ Bolgith whAS, 2o Vi FRUORA o] §RE
ol A4T27 Gestth EY, G4l FUHE FTYIEYY FAELFUHPYAS Aol Fo| AnTA
S Btk o|efd WYY AMTE BHL B AW olF BB, b7, Bdl] SO APAYH BHAA
B AUl Aol o3 TAUES A AMHO|ZZAL SN uheh FeE AR Fripy
2 opzbe] Apol2 HoAT, AWl v BAYL Baw AUTRE BTk AFYL ARyl W A
el 27k Hokst] tho] o4 A% WHT 4 ok ABYOR AR F AN SHozA A Hel
229 Rold.

ABSTRACT

The purpose of this study was to identify characteristics of vegetation structure, vegetation succession, and
species diversity of artificially planted Chamaecyparis obtusa (CO) stands. The study was carried out by
performing vegetation survey for eight CO stands located in Jeollanam-do Province, Korea. Analysis on
vegetation classification and ordinations of the stands was conducted using the data from the vegetation survey,
and as a result, the stands were classified into five types of communities. Community I showed a considerably
lower index of species diversity when compared to other communities because the canopy of the dominant CO
was so highly dense that the low-height vegetation was not able to develop or the low-height vegetation almost
disappeared due to elimination of weed trees. Meanwhile, the Community II - IV had relatively higher indices
of species diversity because various native tree species mixed with the low-height vegetation and competed with
each other in the understory and shrub layers to some degree of stability or in their early stage of vegetation
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development. Community V, lastly, showed higher use intensity as a recreational forest, thus developing

simpler vegetation structure on account of artificial intervention. There was positive correlation between

photosynthetically active radiation entering the forest floor, number of observed species and index of species

diversity. Such characteristics of vegetation structure in CO stands are closely associated with forest

management and prescription for planting reforestation, thinning, and brush cutting in the past. There was a

slight difference in vegetation structure and species diversity by communities, based on rotation time of the

vegetational succession, process of disturbance frequency and disturbance, development, and maturity by

planting CO stands. However, when compared to natural forests, the CO stands showed simpler vegetation

structure. Because artificial forests are vulnerable in ecosystem service with lower species diversity, a drive for

ecological management is needed for such forests to change into healthy ecosystems that can display functions

of public benefit.

KEY WORDS: FOREST PRACTICES,
FOREST, ECOSYSTEM SERVICE
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o #HT HEdY] deHe HE AETGACl T Al BROIE(~11Y), FFF YA FeASHEd SAA
shal Qe Aoz by d AT 2R Hestr] et dAH AF(12~147), A SR (15~279), 2AJ(28~3211),

BAAF7E AP Qlek. L Fof Park er al(2010)2 A
glar g a2 A Aol whE WeE Wb A4
o] mA= GaFel diE £A5H¢laL, Kim  and
Lee(2012)= 3 HA dFHE

gt gobl]7] WEE Attt Um(2015)2 492
U o] Zofu 7] 30, 50, 70% 4230 T2 HAPA ¢
& ZAFSEIT ShAIRE, Ui QlFE o " fotu|y
T dAdow Al 2 A Tl gt dA4te F
gk Holth(Um, 2015). o2 A An|x s 9
AAAQ Abgle] 7)o Worao] QFHolA FoFA
& =ol7] sl A o gt et =97 28%
Aotk & A= HUES AR A7 9 A4H
of, Ftt¥d 59 E

A Au A F2 2

d A T HedE =dstaat
g,
oy

. ARZAR M Y N

AepdEy B2y dPARE YOR PR 2

i
rel
ofr
R=)
2
i
=
=2
=
:Oé
==
i
ofy
=2,
e r
o
o8 9
r

> ox
N
o

s
o o,
ST

Yeongam-

Gwangju

Naju-si

Jangheung
-gun

gun

Gangjin-

S12-14,
L]

gun

Boseong-gun

Gokseong-

Nakan
(]
S15-27

Goheung-gun

-
=T
-

I Surveyed site

Suncheon-si

L]
$33-35

S1-6 ®

S7-11@
Gwangyang
-si

—
0 15km

Figure 1. Map of the surveyed sites

Table 1. General description of the surveyed sites in the Chamaecyparis obtusa communities (Park et al., 2015)

The surveyed sites Goheung Gwangyang Gwangju Nakan Boseong Suncheon Jangseong
(Plot number) (S1~6) (S7~11) (S12~14) (S15~27)  (S28~32) (S33~35) (S36~45)
Location(GPS) N34°37'28.8"  N35°03'30.09 " N35°06'09" N34°55'26"  N34°43"28 " N34°58'14.15"  N35°23'20"
E127°25'16.3"  E127°42'38.69" E126°57'45" E127°1825" E127°04'40" EI127°31'06.58 " E126°44'36"
Altitude(m) 246 ~267 176~288 151~196 293~402 310~332 106 248~307
Aspect S, W E N E, N, S E E E, W, S
Slope( °) 22~33 10~15 10 5~22 19~22 23 5~25
Topography Slope Valley Valley Valley, Slope Slope Slope Slope
Number of species
(Per 100m) 35 17 20 37 9 4 53
12.8 26.2 29.0 249 22.29 16.3 232
c Mean DBH(cm) (119-15.1)  (24.1~29.0)  (247-33.6)  (205~312)  (19.624.7)  (144~17.7)  (15.1~32.0)
anopy Cover(%) 50 60 80 70 80 80 70
Main species Co* Co Co Co Co Co Co
Mean DBH(cm) 2.3(1.2~4.1) 2.9(1.5~4.3) 3.0(2.6~3.7) 1.6(1.0~2.8) - - 3.1(2.5~7.0)
Understory ~ Cover(%) 10 5 20 10 - - 5
Main species Ov, Ch Ct Mo Lo - - Cc
Shrub Cover(%) 70 50 50 70 20 20 50
Main_species Ej, Qa, Eu Le, Rt, Eu Ta, Cj Ps, Lo, Le Sc, Le Sc, Rt Ctr, Cj
D(ffnscltg* O(fl)egrr"}‘l’;‘)ng stock 1,783+115.9%*  1,040+32.5 933+31.0 1,115£131.0  1,260+74.8  2.267+134.1  1,270+127.4
Age of tree 26+0.89 45+1.23 76+2.87 38+1.35 - 30+1.21 38+1.92

*Co: Chamaecyparis obtusa, Qv: Quercus variabilis, Ch: Corylus heterophylla, Ct. Carpinus tschonoskii, Mo: Meliosma oldhamii, Lo: Lindera

obtusiloba, Cc: Cornus controversa, Ej: Euscaphis japonica, Qa: Quercus acutissima, Eu: Eurya japonica, Le: Lindera erythrocarpa, Rt: Rhus

trichocarpa, Ta: Trachelospermum asiaticum, Cj: Callicarpa japonica, Ps: Prunus sargentii, Sc: Smilax china, Ctr: Clerodendrum trichotomum,

**. Standard error
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3 Alugo] w3t AR BE Ao H&] FF ol (EOS-40D, Cannon Inc.)& OlQLH AP RS A AR

oF 300 HlwA A2 Holn|, LU=} 2267F/has = FYststh o] s WA —E"igil%‘d Gap

e Ao HE & HolATH(EE HY 2434 Hx Light Analyzer Version 2.05 ol 4ste] TAErS

1459 ~324 F/ha 29). RARAHY 7 Sof= o 7] 7} (canopy openness)™} 3334 33EFA}4 9 & (Photosynthetic

AAEo] JEHE L 1260F/has2 =7F A= G AW, 74 1 Photon Flux Density; PPFD)E =4 3} % th(Frazer et al.,

~2d Atolof EH|7] Aol A Eo] HAW} &HL B £ 1999). gjggo] As e A] o= 579 PPFDgko] of

AbA o] HE HEF O Augo] 20%E Wt o Ao s AR AdhF e E A4 = (rPPFD)
2 e s W AT ASE e Y

2. AMMZAL U AMSZ2E TXEM 2o A aA(EAY 28 Ee, FUHSLA S, ot
9 =3 A ) "t FRTAE Fojs AL

AF AR O A A RAME A Y Ho By L5 A% (Pearson’s correlation coefficient)2 43} ¢ t}.

sto WEZF, ofuRF, YEFOE FHE Yo S84

S ) B2 AL TH(Park, 1985). M5} WS A4S zinl 9l pEt

= O|FE #ES LEFOE, 11 2moldte] auS

SO, oo HFHA = suE otugFoR FEAY 1. ZEEM(classification analysis) X MEEA

th A5S Y okl E o) Aol 100m(27]10m>10m) (ordination analysis)

ol Al Z+2He] 53 o R FAZ S SAstson,

HESE TITE ARHOE Yo tfi4l A9 A AR ZAEE ol 3 o] EAAF mEZo] Hulo] ©H 3}

4% 3 A7) 25m'(Smx5m)9| WY 1A E AT L gHulgo x| uh, ZAEAH ] 3 7]H o] TWINSPANS &

T, 0 Yol 233 59 SAZ(FHUXEH)S AL g3t0] Zebd Z1A(Table 2)T} A HES Ao 8 2

SHth 72 ZARA| oA AL, AFEEREE, FARE, AlaE SRS AAste] 2o 340909 U 214 EXNS

9 FH 8L AT TFolat g th(Figure 2). TWINSPANE A oA A #7 T

4 #F9 Al $AE vasty] 9Jste] Curtis and e FAlF=Z(HY =8 7ol det 2H6HA U=

MclIntosh(1951)¢] % @ X](Importance Value; L.V.)E Z3ts}
01 HEEE YERH A3 2 (Brower and Zar, 1977)5 4

ZodH g BA3t4 . A4 X (Importace Percentage;
IP)h =Y )28 74]*}31'@0 , hA=9
A7) 1ste] +RSAER TS AE g (s
[P X340l B2 [P.x2+34E2 [P.x1)/60 2 -d{r_?-/;J'EH © 7
Z](Mean Importance Percentage; M.LP)E -5} % th(Park,
1985).

AASAA A ARE EY|E TWINSPAN| 9|3t
A E A (classification analysis)(Hill, 1979b)1} DCA A €&
Al (ordination analysis)(Hill, 1979a) 0. & 457]] A9 4]
WA HolEE W Ao ABReeR T8GR, F1
AZA(DBH) A< Za Ao 48 W o] BEg 2 os}
of A o]g] OJ*J% 2243} 9 th(Harcombe and Marks,
1978). 1534 HE FTAY gttt A=E YEy
= Hr o] Zr}of *3% Shannon®] 4=2](Pielou, 1977)< 9]

43to]  ZEthoFAd A4 (Species  Diversity, H), A%
(Evenness, I'), 7% = (Dominance, D)& AAtd 1, T&$H
HeH(100m) AA% 2L F5E 2Aeho)
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JE7I(H), FEUF), SR 28 150 =9
3HAl e AFoR L E T AARUYR(H) S0l ds)
A e T ArEAEEE AEEFLR e I8(1)
I AU, ARHUR), dHUFHE AEFeR
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Figure 2. The dendrogram of classification by TWINSPAN using forty-five plots in the Chamaecyparis obtusa(Pt:
Parthenocissus  tricuspidata, Zs: Zanthoxylum schinifolium, Cja: Callicarpa japonica, Sj: Styrax
Jjaponicus, Rc: Rubus corchorifolius, Ae: Aralia elata, Le: Lindera erythrocarpa, Sc: Smilax china, Lo:
Lindera obtusiloba, Im: Ilex macropoda, Lg: Lindera glauca, Lm: Lespedeza maximowiczii, Eja: Eurya

Japonica)
FAEAL AsRgA oz ALY Aoly  EPo|x Fu AE FHE] 97 frd Hojck,
S ;A 47 ok & AE=2R(Lee e al, 1994) £A
3He A AEA(DCAYI )] AT Figure 33 2tk AX 2 F2td MIQAEZ| Y STXAZE 2
WS gl uaE, golgE, o So| 2@t g
Vi A 1%L 7208 9258 EfFoz Bde o FAEM oz 2okl A 2o dia) 9 A
2 25N FAg A4S Btk 2 9 4 21 AR @ FFAUSEA BAS ANG 23 S 2 mE
~)e AR BelxHoz Husl AAY Holg A 1% mEZE AFU] 44 Ho] SHerH(Table 2). F
L 7|20 4 Fo] Zoo] A&H oz Buagch o] g 19 MEZo|AL HE(LP. 99.15%)0] SHFE 7he
B e RNl W 2v|ekA 2 FRAe] o g GABULT} ok 2dsglch ofu B R AL 4
2ol ZdstA otouh, BEZoAL  HlEUHEL(LP.
4551%)7} S4 e 7hed] Fuld g Z(LP. 22.16%)0] §
g olo] EEIAL o] 2 FE B4 U A
Lo AP oz o] JEUTs} AU A ALY 2
. 7] Aoz <l sEAAe weke] u]ZHL Holtk
Fe T gob 2 BRI gor ofnBEqA L &y
S FHI T FASEOR A A OlLE(LP. 33.27%)
7t M B SARL, o2 AP, 13.83%),
ope (2 g 5 . 7]1%}»}5(1.; 33} i@ E%ﬂ:(l.p 8}.;14;?), ]‘Qb}a—‘i(l.l’}.
8.02%) 5 thobat Y ABQ 4Tt REBA o] 2 %
g wo B AN} QA5 Yo BhEAA L] HER 9ls) A o]
UHE, SHURE So] B4 sHo| Zddte] FF mEEO
o w e e w ww o BT AR shsAo] 9 Aojth
e Me LF, B, AA IR ofnBZ A o

1w
Figure 3. DCA(detrended correspondence analysis) ZUSL(LP. 22.26%), SHUES(LP. 15.95%), =3 U5 (LP.
ordination of forty-ﬁveI pl(is ]1:1[1 %e 15.79%), Ak 3 UFEL(LP. 9.90%) 59| t}oFsh 1 ¢j k]
Chamaecyparis obtusa : , . , o - :
mA e T 47k EWstel AR AW FAS BT BB
Ap e o G (LP. 12.62%) 7} 7F S A g a, B = E(Lp.
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Table 2. Importance percentage of major woody species by the stratum for each community in the Chamaecyparis obtusa

L * L *
ayer ayer

Com. . C 6] S M . U S M

Species Species

I Chamaecyparis obtusa 99.15 - 9.53  51.16 Smilax china - - 22.16  3.69
Lindera erythrocarpa - - 45.51 7.59  Others 0.86 - 22.78 423
Chamaecyparis obtusa 99.26 - 13.52  51.88 Castanea crenata - 8.02 - 2.67
Carpinus tschonoskii - 33.27 - 11.09  Cornus controversa - 7.14 - 2.38
Lindera obtusiloba - 13.83  10.10 6.29  Meliosma myriantha - 5.90 - 1.97

I Lindera erythrocarpa - 7.13 18.96  5.54  llex macropoda - - 10.29 1.72
Corylus heterophylla - 13.02 - 4.34  Cryptomeria japonica - - 9.74 1.62
Rhus tricocarpa - 3.57 11.72 3.14  Others 0.74 - 25.15 4.59
Rhododendron mucronulatum - 8.14 0.48 2.79
Chamaecyparis obtusa 100.00 - 6.10 51.02  Corylus sieboldiana - 2.97 1.77 1.29
Styrax japonicus - 2226  8.14 8.78  Zanthoxylum schinifolium - 1.51 4.67 1.28
Quercus variabilis - 15.79 296 5.76  Diospyros kaki - 3.46 0.49 1.24

m Castanea crenata - 15.95 1.46 5.56  Quercus serrata - 1.51 4.36 1.23
Eurya japonica - 9.90 12.62 540  Lespedeza maximowiczii - 1.12 4.14 1.06
Lindera erythrocarpa - 3.14 11.71 3.00  Callicarpa japonica - 1.48 341 1.06
Prunus sargentii - 3.51 2.66 1.61  Others - 13.49 3461 10.30
llex macropoda - 3.92 091 1.46
Chamaecyparis obtusa 96.03 1552  4.56 53.95 Cryptomeria japonica 3.97 - 0.19 2.02
Cornus controversa - 30.93 1.93 10.63  Rubus corchorifolius - - 10.78 1.80

v Prunus sargentii - 25.81 0.42 8.67  Clerodendrum trichotomum - - 10.59 1.77
Lindera erythrocarpa - 1435 11.98 6.78  Callicarpa japonica - - 8.10 1.35
Sorbus alnifolia - 6.70 - 2.23  Others - - 51.56  8.65
Meliosma_oldhamii - 6.70 - 2.23
Chamaecyparis obtusa 100.00 - - 50.00  Styrax japonicus - 4.90 - 1.63

v Meliosma oldhamii - 83.21 042  27.81 Celtis sinensis - 3.49 0.66 1.27
Trachelospermum asiaticum - 0.00 7557 12.60 Others - 1.62 15.61 3.15
Callicarpa japonica - 6.79 7.77 3.56

C: Importance percentage in canopy layer, U: Importance percentage in understory layer, S: Importance percentage in shrub
layer, M: Mean importance percentage

11.71%), WS UHH(LP. 8.14%) Go] tfsaolstgiet. of & o AA gxstgon, ez 4zt Folz ou
o AEFE gl A ded AAE AU, A4y, DBH 12-32m®] AgtoA HFHoz FEsoln
#EFLWL FEUT SoR TE AdEE 27]9] Edsh= (Table 3). = 12 of7 fopd 715 HAISHA] 47y =
Folglth. ot &S ¥ #ES WEY wdUE, 2 HEA Aed)s AAR Aol d o= o
b}% ‘#UrE 5ol &dst, %lﬂ Lo v AAdde 2 39 28] Wke Aotk %I ~NVe 2449 4
AT A A7t dE dog datdnt 22 e A AY+F2 DBH 12emoldtE TG HOR
V= otuEgolA S5uF(LP. 30.93%), AFHYRAP.  FEtG HY ﬂo}ﬂﬂﬂ o1 5o the¥et Aol £
25.81%), BW(LP. 15.52%), H|SUF(LP. 1435%) & o Hof ot 533t A53o) AR AFAste] o A= oHA
i go] BuT REAAL of 2L T Wt Uk HAY *—!*Jﬂ‘ﬂa‘% 27 1?%*1 olfgt FuAFE FE FHE
& FEE Ao g4 viEUT 5ol O}Lﬂiﬁl T B Aotk £ Vo HugE sl of oo
stof, ek o vja) Ao 2719ARA ohals el Solala d digHo] F2 L2k, FUd
PEZANA gt Holx7|Fol 45 FAsh= %‘E*J% B 024 FRANS AAH o] A v &
Aot & Vi asSof A d@udLP. 100.00%)] 9 o 5 AFE0] YT
st 7k ohaESol A= PP, 83.21%)7F 7}
2 AEE Psten, BEIANE THEAP. 3 BOYE Y B4, S BN
75.57%)°] 718 48 o] 2AE FoAEEE Y
SHAA T H R 02N FFAN G o] LT} ot Pt FTHFEASE 16409, 2t FTFE=AF=
obiEF W HEIS Awgol AqAE Aom Holrh 068712126124 HFo] Holgh: TP st A
SM el A e 8 SAF et F1LAFH([DBH) & Z Apolg Helrk(Table 4). ¢ w2 I, V= 2.1049,
d EAS AN EY dAH R Hue DBH 2~47en 2.1261% of2 2ol v 9431, £ 19] 0.68712
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Table 3. The DBH distribution of major woody species for each community in the Chamaecyparis obtusa
Com. Enl:llyl)t Species Shrub D1a Dzb D3C D4d D5c D(,f D7g th Dg‘ D]()J
Chamaecyparis obtusa 16 - - 12 34 47 36 14 - - 1
I 900 Lindera erythrocarpa 40 - - - - - - - - - -
Smilax china 60 - - - - - - - - - -
Others 48 - - - - - 1 - - - -
Cryptomeria japonica 80 - - - - - - - - - -
Chamaecyparis obtusa 120 - - - 4 39 46 26 2 1 -
Carpinus tschonoskii - 1 3 - - - - - - - -
Lindera obtusiloba 40 1 2 - - - - - - - -
Lindera erythrocarpa 116 - 1 - - - - - - - -
1 900 Rhus tricocarpa 88 1 - - - - - - - - -
Ilex macropoda 48 - - - - - - - - - -
Cornus controversa - 2 - - - - - - - - -
Rhododendron mucronulatum 4 2 - - - - - - - - -
Others 140 - 3 - - 1 - - - - -
Chamaecyparis obtusa 96 - 2 44 61 16 18 26 4 1 -
Castanea crenata 12 8 4 - - - - - - - -
Quercus variabilis 24 7 4 - - - - - - - -
Quercus serrata 56 2 - - - - - - - - _
Lindera erythrocarpa 152 4 - - - - - - - - -
1 1,300 Lespedeza maximloYv‘ic?ii 60 - 1 - - - - - - - -
Zanthoxylum schinifolium 84 2 - - - - - - - - -
llex macropoda 8 2 2 - - - - - - - -
Eurya japonica 164 1 4 - - - - - - - -
Diospyros kaki 4 3 1 - - - - - - - -
Styrax japonicus 76 10 6 - - - - - - - -
Others 504 12 6 - - - - - - -
Cryptomeria japonica 4 - - - 2 - 3 - -
Chamaecyparis obtusa 84 - 2 1 9 22 45 31 11 2 -
Rubus corchorifolius 180 - - - - - - - - - -
Lindera erythrocarpa 100 - 2 - - - - - - - -
Sorbus alnifolia - - 1 - - - - - - - -
vV 1,100 Prunus sargentii 8 - - 1 - - - - - - _
Meliosma oldhamii - - 1 - - - - - - - -
Cornus controversa 24 - 3 - - - - - - - -
Callicarpa japonica 72 - - - - - - - - - -
Clerodendrum trichotomum 136 - - - - - - - - - -
Others 604 - - - - - - - - -
Chamaecyparis obtusa - - - 1 - 2 8 4 11 1 1
Celtis sinensis 12 - 2 - - - - - - - -
Meliosma oldhamii 4 2 30 1 - - - - - - -
\ 300 Swtyrax japonicus - - 2 - - - - - - - -
Trachelospermum asiaticum 1,280 - - - - - - - - - -
Callicarpa japonica 12 1 3 - - - - - - - -
Others 168 - 1 - - - - - - - -

% Di<2(em), * 2<Do<7, & 7<Ds<12, & 12<D<17, % 17<Ds<22, : 22<De<27, & 27<Dy<32, " 32<Dy<37, ' 37<Dy<42, |1 42<Dyo<47,

I

7 otk HE o] ko ot 4] W, EH oF |8t =2& Btk AdA g AAd Tt vusty,
71 9 Got| 7] A7), AR Foll WE A fdAE A 2AAEY Y AGAEAS E-dvFEat A
2 ddoA o wheh FohekgellA zfolzt g Aol £, AMojuiitetel FougAdAs= 247 0.8221~0.9971,
-+ 1o A= 5 Ve B A Blsf FohgdA 0.8452~1.2312(Kim, 2012)= 4 & &9 HulgH o} o
F7F 32 AEgE Holed ol EW7] A Be d9F 2 AFE Hon AYY B Holx7] A= F
ol ZHHo & Q3 FRdol Ha=E 7] QY Aol oA 2 AT 545 sy, Aol dsdA ¥

o Ao Huly FOUYAEATE AR, s SHAHAR 445 SR B FUYETF WoAl= A
A2 F YL TPAA L= 1.2545(Kang et al., 2013), Y 8 (Choi et al., 1997)2 HQltty & A Q). 2 A19
HAW vEg A= 1.7420(0h ef al, 201402 & A+ Hul g o 7] 59 AFHAIG o R g A eFol
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Table 4. Various species diversity indices of each 2 V& HE, £Egy] 29 oA £Fo] LA &
community in the Chamaccyparls o0uss o 350) 45 A4ste 4Aud 2712 F0iy

' AAE7E =okth w2 e Vi HW 7o) oF

Community H'(Shannon) J'(evenness) D(dominance) H'max 76U M 02 ZshehA o] AL o] x| uf, Fopd o @A T
; o omae omer e ARES olg7E st ol s3AA werel Waysol A4

il 2.1049 0.8654 01346 24293 L7k destant el == PPEDY AT -F

IV 21261 08652 01348 24399 TERAT Aolels w2 Ao AuATE Gl o=

v 0.8735 0.3619 0.6381 2379 BAR S3wE0] 242 PPFD7}F SojuAut, 4
Mean 1.6409 0.7569 0.1987  2.0381 WAEEo] et Ao R YA FFOEE) o Fot
ol A% FACLE)O] sheAA gl o & IS

Y=o} Aol Wretsty] AlAtgt
Fohp A7 B9 Aol
ZF 2 A9 Wk ¢ 919l 437l Hh-E-(canopy openness)
2 Abo akA] kAl 4 E (rPPED) 9} A48 Q. ¢171e] AFatyt
A4 (Table 5)°| A rPPFDS} &8 ST FE A4 ARo]
e & 49 AAAAES EAHP<0.01). FH7| &0
0PI PPDE Aot uld BATE A4, Ay
FAA fFagk Wik
T PPFDS} WU Aol sl Aoz malth

27)GA A dAH R

>1
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Table 5. The correlation between the vegetation factors
of Chamaecyparis obtusa and the light factors
of the forest floor

Light factors Canopy

Vegetation factors openness rPPED
Number of species 0.243 0.551%*
Shannon index (H') 0.301 0.636**

Number of  Understory 0.568%* 0.164
individual Shrub 0.306 -0.237

* and ** ! significant at 5 and 1 % levels, respectively

e Ao woE
olg st Hulg o] AL W FrloFA, A Ho|= Abg
A3t W shA 2 E oh(Nagaike, 2000). 2D hAHA]E A
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