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The Characteristics of Cinnamomum japonicurn Community in Japan's Special Natural
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ABSTRACT

This study analyzed the characteristics of vegetation structure of the camphor tree (Cinnamomum japonicum)
community in the area of mount Tachibana, Kasuya county, Fukuoka Prefecture designated as a special natural
monument in Japan. The survey showed overwhelming dominance of canopy tree in the canopy layer (about 30
m in tree heights and 92.79 cm in average breast height diameter) but no appearance in the understory layer or
the shrub layer. In the understory layer and the shrub layer, Castanopsis sieboldii, Machilus thunbergii, Neolitsea
sericea, and Cinnamomum yabunikkei, which were the competing species to the canopy layer and the
late-successional species in the warm temperate climate zone, were mainly distributed. Moreover, the species
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diversity was generally low, indicating the vegetation characteristics that was not typical of evergreen broad-leaved

forests. This is presumably because camphor trees were actively planted, protected, and cultivated to produce

camphor which was valuable in the past. Although this site has not been artificially managed for the past 90 years

as the raw materials of camphor have not been collected, vegetation transition did not proceed, which is unique.

It is probably due to the fact that camphor was overwhelmingly dominant in the canopy layer so that the inflows

of species were restricted, and young tree germination did not occur due to the allelopathy effects of camphor trees.

KEY WORDS: LATE-SUCCESSIONAL SPECIES, CAMPHOR, LATE-SUCCESSIONAL SPECIES,

ALLELOPATHY
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7h e Z1Fde] 45 ABBUrHl WA BER b FHMiyawaki, 1981)0]0]4 A7 iR A3

(Fukusima and Iwase, 2005) SUREROR ol Q= chuiiA Agle] AR 188 17.00, dB
AL = = EQtMiyawaki, 1981; Inoue and Kiyokazu, ZFeFLe 1,612mm(1987~2016 ) 2 A A 2]Q] Wad) A
2005). kA HESOR oF 200km AE WolA gl =W /|Foo] Sofu, oS ekt yelt A1
ST VAN L) FrAokF(RIERAR) oA RPAKOZAE Ho} 7o) il 2315F Hot(Park ef al., 2018). AN
o] SURRe As) WA mUnsl eHa glos  of il 226~283mPL AAR: 10-35°2 W9l o)
(Miyawaki, 1981), & F&}3(http://bunka.nii.ac.jp) ©| Wtk Table 1). E3F sidlo] & =i JEgko] AL=E o]
Zol A& oA muF AAELRAA AL W T2 A, MeHA oz 2ARETle] YAgHE o Afo|7} =
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Shb] oS 1955We] SHAA/IGER S50l ] B3 P 9Slemo] uls) ST A=) Hjo] SAck
HRLE SURAARI LA B 7 2 0 F ) 2 E g o|= Qlaf ofmHZH( A& 20~70%) 1} ¥HEF(10~70%)
CH Y+ =314 http://bunka.niiacjp). 032 T2 A o] T1e] WA 92 73k HeltkTable 1). 2 o3&
Hog2 & 7k LA St AgER 4 ez A-Et Park et al(2018)% TRA[HILPARS] EF
AR] 300079 SRS e Feo R BEA G olSHIAES BAT A ¥ 1) vee moolen ¥ 4

o] 71 ZFof oF 60057} 4=50] 300 Frmekal deA ot otk AFPHESALE 6.17, A7)AEE 0.37dS/m, 22
(Y& E3}14 http://bunka.nii.ac.jp). ©|32] 13t A& 2 7.64%, SEQAAF 2.59mg/kg, K 0.61cmol /kg, Ca®
AAH o= S A So] AbrHom Baxs) ggick.  11.92, Mg™ 2.10).
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Table 1. General description of the physical and vegetation of the surveyed areas

Plot number 1 2 3 4 5 6 7 8 9 10
Location (GPS) I 1547 EIAP 1590 B 1555 ELPRIG1E BINFIR1931” ECOIE 481" B8 A’ EIGOF 130 EIO8 1590 B 1590
Altitude (m) 263 263 259 248 232 246 247 244 241 241
Aspect ( °) E E E S40E S60E S30E S45E  S40W  S60E S60E
Slope ( °) 10 10 10 25 35 20 25 35 25 25
Number of species 11 11 9 14 17 9 8 8 10 7
Main species’ Ce Cc Ce Cc, Al Cs Ce Ce Cc Al Ce Cc

Canopy Tree height(m) 30.0 30.0 30.0 30.0 30.0 30.0 30.0 30.0 30.0 30.0
layer Mean DBH(cm)  92.4 80.5 96.4 49.5 50.2 98.0 157.0 83.5 55.9 88.8

Cover(%) 85 80 65 60 70 85 80 80 95 95
Main species Aj Cy, Ns Cy, 4 Tg Fe Cj Cy Al A] Al Cy Al Mt I, Aj Ns, Lj
Usftl:reyr Tree height(m) 15.0 15.0 15.0 15.0 15.0 15.0 10.0 5.0 7.0 7.0
layer Mean DBH(cm) 7.5 10.7 5.8 12.6 3.4 6.0 11.4 10.7 7.4 11.5
Cover(%) 40 50 50 30 30 40 20 50 30 30
Main species Aj, Mj Aj Di, Mj Mj Ns, Cy Aj Cy Mj A4j, Cc Cy
Sl:;zf Tree height(m) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 1.5 1.5 1.5

Cover(%) 70 50 40 30 30 60 40 10 10 10
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Table 1.(Continued)

Plot number 11 12 13

14

15 16 17 18 19 20

Location (GPS)

N33°40'40.01” N33°40'39.24" N33°40'40.19" N33°40'39.72" N 33°40'38.88" N 33°40/38.58" N33°40'38.24" N33°40' 38.77" N33°40'40.17" N33°40'41.46"
E130°28'16.45" E130°28'17.44" E130°28'15.63" E130°28'14.48" E130°28'13.98” E130°28'10.19” E130°28'10.25" E130°28'10.19" E130°28'9.42" E130°28'7.94"

Altitude (m) 232 226 245 234 230 257 246 262 280 283
Aspect ( °) S45E S60E S S20W  S60W  S30E S S30E S30E S20E
Slope ( °) 25 30 15 10 35 17 30 10 28 25
Number of species 10 8 7 9 10 11 11 6 7 9
Main species* Ce Ce Ce Ce Cce Ce, Mt Cc, Aa Cc, Cy Ce Ce, Cy
Canopy Tree height(m) 30.0 35.0 30.0 30.0 40.0 25.0 30.0 30.0 35.0 30.0
layer  Mean DBH(cm) 77.8 111.5 119.0 80.8 151.0 94.0 59.5 105.7 114.3 89.9
Cover(%) 95 80 95 90 90 90 80 95 95 95
Main species Ns, Cy Cy, Qg Al Cy Cy, Mt Al 4] Mt Cy Al Mt Aj Cy, Al Al
Us?(‘)i:; Tree height(m) 8.0 10.0 7.0 8.0 15.0 8.0 7.0 15.0 20.0 20.0
layer Mean DBH(cm) 8.1 9.9 14.1 17.9 9.4 7.8 7.9 43 16.2 7.6
Cover(%) 60 70 30 30 40 50 60 40 50 60
Main species Cy Aj Cy Cy Cy, 4 A4j, Mj A4j, Cy Mj Mj, Cy Cy, Mj
?:;elf Tree height(m) 1.5 1.5 2.0 1.5 1.5 2.0 1.5 1.5 1.5 1.5
Cover(%) 15 40 20 20 10 30 20 40 15 50

" Aa: Aphananthe aspera, Aj: Aucuba japonica, Al: Actinodaphne lancifolia, Cc: Cinnamomum camphora, Cj: Camellia japonica,
Cs: Castanopsis sieboldii, Cy: Cinnamomum yabunikkei, Di: Damnacanthus indicus, Fe: Ficus erecta, li: llex integra, Lj: Litsea
Jjaponica, Mj: Maesa japonica, Mt: Machilus thunbergii, Ns: Neolitsea sericea, Tg: Ternstroemia gymnanthera, Qg: Quercus

glauca
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40°

Pacific ocean

Figure 1. The study area is an evergreen broad-leaved forest designated as a special natural monument of Mount

Tachibana in Kasuya-gun, Fukuoka Prefecture

FAFE A% 438mm/ 0|9, o] AXE 3|74
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2 B AR Y] HuE 23S A 374 mE3A] A
FAFHE)7E A2 AP SHAI7E ¢le] Nakagawa(1985)2]
SUE AEAA 394E o838l A% KU ¥
H| w3t} Nakagawa(1985)7} 7Hp7ebd i %) 1] By of A
EE0 SR ARAAES 6.lmm/ o], 3|74
y=0.05+0.66x-0.00092x*(R*=0.99)0] Q1 t}. 7}i}7tela i
R AFAdTFo] B ARG 1.72mm/d F=
7b o] A7 weked] ol o] 3to] AlREEA EF
o] HFoi, ENS S0 3 Yd¢Fo] T4/ EHE o
(Nakagawa, 1985) 3] H|&37] fj&Y Ao|ct.
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27 EA 9] Qo] TWINSPANZ|H O & 207 ZALE

TEeR A} 37) IEo2 HAHTable 2). A WA <A
(Dn)ollA FHHG)) 2t F7HAUHH0g)E A'EF(indicator
species) &2 F-2HI o] e AT = HA GA(Dy)ollA <
12 YTV E, 2 1= SR MNE AEE
o2 ZEH 2N JEEAA] A oR A
HEAQ] DCA 7HE 283 2071 2ARES] Aol S 24}
o Ff3wol| LrebRlth(Figure 2). Figure 29 ZAME 2273
S TWINSPAN7|HOZ BAF 379 a1, I,
7= sEo1d A3E Hith DCAZIHE A5t A
255 AR AETY BaAgs S e ety
FLBA vhefo] 7hssith 53] DCAZIY 544 A2
Hep A& 2400 A= F8800e whefstr] 4ot
(Sasaki et al., 2015). SA|E 2 Ao ZAFE HE7
For AH7E7IE Aol AETh ol 2AEY
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Table 2. The dendrogram of classification by TWINSPAN and importance percentage of major woody species

D D: (PlotC 1(1)1111111.1ber) ?nr;;l Species e ¢ U S M Species e ¢ u S M
Cinnamomum camphora 69.87 - - 3494 Ficus erecta - 5.86 - 1.95
Actinodaphne lancifolia 2577 5.61 2.16 1512 [lex integra - 561 - 1.87
Aucuba japonica - 1634 37.72 11.73: Maesa japonica - - 7.81 1.30
Ns**_ (S9£11) 300 : Neolitsea sericea - 31.60 6.89 11.68 Quercus glauca - 310 - 1.03
Cinnamomum yabunikkei - 944 4541 10.72 | Daphniphyllum tejjsmanni - 2.86 - 095
Litsea japonica - 15.39 - 513 Cornus kousa - 2.64 - 0.88
Aphananthe aspera 437 - - 219 Eurya japonica - 153 - 051
Cinnamomum camphora 84.16  0.36 - 4220 Viburnum odoratissimum - 0.85 - 0.28
Cinnamomum yabunikkei ~ 2.65 22.42 30.02 13.80 : Trachelospermum asiaticum - 082 - 027
Aucuba japonica - 15.69 38.13 11.59 Stewartia monadelpha - 0.58 - 0.19
Actinodaphne lancifolia  2.41 2581 - 9.81: Litsea japonica - 055 - 018
Machilus thunbergii 6.74 13.15 120 7.95 Camellia japonica - - 090 0.15
—uw i Maesa japonica - - 2653 442 Euonymus japonicus - 038 - 013
S S HAE Aphananthe aspera 2.75 5.55 - 3.23 Damnacanthus indicus - - 0.64 0.11
§12-20) Quercus glauca 129 327 - 174 Daphniphyllum tejjsmanni ~ - 024 - 0.08
Ficus erecta - 272 - 091 Machilus japonica - 018 - 0.06
Eurya japonica - 251 - 084 Wisteria floribunda - 019 - 0.06
Neolitsea sericea - 193 094 0.80: Hedera rhombea - 018 - 0.06
Ligustrum japonicum - 130 134 0.66 Ficus oxyphylla - - 032 005
Carpinus turczaninowii - 132 - 044 - - - - -
Cinnamomum camphora 51.52 - - 25.76 | Machilus thunbergii 322 228 1.25 258
Castanopsis sieboldii 1772 2.33 - 9.64: Camellia japonica - 726 095 2.58
Actinodaphne lancifolia 15.64 3.43 - 896 Ficus erecta - 631 - 2.10
Cinnamomum yabunikkei - 1470 2037 830 Ligustrum japonicum - 457 - 152
Ternstroemia gymnanthera - 2348 - 1.83 Damnacanthus indicus - - 625 1.04
G, (SES) 300 ' Aucuba japonica - 1837 549 7.04 Litsea japonica - - 487 0.81
Og Maesa japonica - - 3730 6.22{ Eurya japonica - 1.14 121 0.58
Myrica rubra 791 - - 3.96  Trachelospernum asiaticum - - 2.68 0.45
Quercus glauca 3.99 353 3.71 3.79 Clerodendrum trichotomum - - 2.06 034
Carpinus turczaninowii - 1038 - 346 Lindera glauca - - 1.03 0.17
Neolitsea sericea - 222 1286 2.88:- - -
e Importance percentage in canopy layer, U: Importance percentage in understory layer, S: Importance percentage in shrub layer,
o M: Mean importance percentage
Cj: Camellia japonica, Mt: Machilus thunbergii, Ns: Neolitsea sericea, Qg: Quercus glauca
£A4(Table 3)oll A & 1 2 <t=H 1 7} 74.06%= 7 A} 02 & 4 QlE=g|(Whittaker, 1956) 37] ++2HF F-AE=R]
T TS vEhd v, R T LHIO] S8.54%= - 7F oF 60% oo 52 Ho|Qlth ohM AFFRe] =
27 bl 1 Aolgieh. SAREAISE AREAZE 0% 0] AL AR 2 Eol 91K Glof FxAe] vl
¥F uf o] H0l ol 80% o4 ) A FAMTE  ujRolck
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Figure 2. DCA ordination in the three communities

Table 3. Similarity index among the three communities

Community | I
il 74.06 -
m 58.54 62.90

CHA] el -] E4s AATs,
Al AEE Abw H QI Table 2). ek 1 (S9 o
oAA HUHR(IP 69.87%)7F 7P AL, SERHIP
25.77%)9} EZXUEIP 437%)7} 37 £&Fc). ojnEE
oM FAUHIP 31.60%)7F =2 Algle @47 7k
AP 16.34%), 7HFFZLR(IP 15.39%) So] 24
SAFOIAL, TEFoAE TP 45.41%)9}F ALt
TP 37.72%) So0] S-AHRch thSo & 147 ZALS1~2,
S6~8, 812~20)7} w2} I of] 7 wo] EZ3Hgict. wEZo
A SHRLER(IP 6.74%)7F 4R SAPANE =UR(IP
84.16%) %] Algo] SARTh ofm o w4 Suhh
(IP 25.81%)9} AYSU(IP 22.42%) 7} S A3 11, =20
A AUHIP 38.13%) - AAEUHH(IP 30.02%) - e
(IP 26.53%) 5o] LAt npAefoz M-S &
A= =UHIP 51.52%)7F $-38h= 7he-dl AAEi2] 2] ¢
7b W@t A (Park et al., 2018)%1 FABIILH(IP
17.72%) - SHUF(IP 15.64%) 50] 7 WYebgtth E1L,
e - TR BEZof| muURel wiEyd W $550]
AR B3 Al or AAss P B o] =
o] EAL 5UTL aESo] e or SHPAE, ok

50 HESoll A9 T ke Holth =3 =
R} AARAe] Gt TSR RUR AL
ROy Suh R So| 22 ol ET} Yugd &
E3iche Mol

W, LB FR SE0) FLALT BN AN 5
S AL A7 0]e] F4HOh and Cho, 1994)%
748l HATHTable 4). SUF7F AR Wofl & 4973
Sl 7%, 2= 345, S TH)EA FaAEHol
D5(30~40cm)° 4 D21(190~200cm)7}A] B =5-0f] |3}
WU A= e Bagc. v, 223 AT 9)
£ AR SRR AR A ek
+ D§(60~70cm)©|5}= HLpitHTh Ao s 22 47
So|qlt. TR, FaA A w DsH|vhe] 28l b T
A7F E@SHA Fodth s =2 Al A
T2, A=7] & oRYRFIE Hof AbEsh, &2 wokg
2 Qs WAL AbAE WA 5 fFo] Al W
A HAR &= Aoz dejA QokKim, 2016; Park et al.,
2018). oIHY HURL Aol 45 02 A4
(Azuma et al, 2011)S SIE2 E ZARX|AY Al9go| &=
o 2% ol Ypo] HEA =T A0 BA K5
Ho] vro} melc}

FOPHS F50 FHPAS 5L 71Z0= ety
v, Ag7Ro| YRS Lhehlt A7k Hek WA S
BRee] FrpY Sl FHIMH" 21211)0] 7H 5
3, 2T (1.6597)2 221 (14305 Hl5:3t 43201 5ick
(Table 5). 4] FA7F Bl A HFo] Fe S
BEZY SR $HEs} B Hepur) ol $E0R AR
% ol Holut Frpepo] B Ao Helth Fifo]
A =B -l AL Aol St 2Ye
ORI ASE AR, A S g FEe] FrhepA
& 2.0223(0h and Kim, 1996)0]%111, A S+ H|A
= 1.6993~2.2510(Lee et al., 2016), A'g AlQH: ==
1.2975~2.9876(0Oh and Cho, 1994)0|Qit}. =] AF=2Hd]
G BEANG R 24 AP 70| £ ALk B
oo got Frfpo] £& A0 dAiot o Wk
3H, Hattori ef al(2009)= A= F2r(JLM)| <o) AF=sh
G Il & 4 Uk 929 Frh

Pt B 2ARKL} 7P R LR A THRE)
o FR(BE)E 25.05(100n7 o] ek o] 2wt st
e LUk E(HEA), nlob7|(FI), ZHAuHIENLED)
£ 193~316%0|%ek §lwsk Be4E, 1w 3y
P71 Lol $25E F47t Boluhe AT Bo £
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Table 4. The diameter at breast height(DBH) distribution of major woody species in three communities

Hk

Unit . * DBH
Com. ) Species  Layer Total
(m?) shaub D1 D> D3 Ds Ds Dg D7 Ds Dy Dig D11 D1z D13 D14 Dis Dig D17 Dis D19 Dag Do
c 7 - - - - g1 - -1 1111 - - - 1] -
Cinnamomum
U - - e e ... - -
camphora
S - - . ..o - -
C 5 - < - - 20111 - - - - - - - . -
I 300 AC”’?Odf’ph"e U 3 S .-
lancifolia
S 4 4 T - -
C - ..o - -
Neo_lltsea U 6 i T R R o
sericea
S 8 8 T - -
C 34 - - - - - -1 -1 236 4 7111 1| -
Cinnamomum U 1 ) e -
camphora
S - - ..o oL - -
C 2 - - - - -1 -1 - - - - - - - - - - -
Cinnamomum
yabunikkei U 73 - 45175 41 - 1 - - - - - - - - - - -
S 260 260 - - - - - - - - - - - - - - - - - -
I 1,400
C 2 - - - - =2 - - e e e e e e e - -
dctinodaphne ;35 s 19 2 1 - oo o oL oo o oo oL .-
lancifolia
S - - ..o - -
C 5 - e L - -
Machilus U 4 - 129 8 7 7 1 - - « « « « « - - - .-
thunbergii
S 16 16 - - - - < < o o o o o Ll -
C 7 - - - - -/1r - 1112 - - - - -1 - -
Cinnamomum
U - - e e ... - -
camphora
S - - . ..o - -
C 4 - - - 1 -2 -1 - - .l -
Castanopsis
sieboldii U 2 R T
S - - . ..o - -
m 300
C 4 - - - 12 - -1 o4 - .l -
Actinodaphne
lancifolia U ) L T
S - - e e ..o - -
C - - ..o - -
Cinnamomum U 5 ) 7 o
yabunikkei
S 4 44 - - - - - - - - - - - - - e - -

sk

C: canopy, U: understory, S: shrub
2em<D;<5cm, 5<D,<10, 10<D3<20, 20<D4<30, 30 <Ds<40, 40 <Ds<50, 50 <D7<60, 60 <Ds<70, 70 <Dy<80, 80<D;(<90,
90<D;<100, 100<D»<110, 110<D;3<120, 120<D4<130, 130<D,5<140, 140<D,s<150, 150<D7<160, 160<D;3<170, 170
<D;9<180, 180<D,<190, 190 <D,;<200
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ZAMA 8] Bt F4= 10.42%(Table 502, A7) X5
oF 2~38) A W Szoloirk, 3ol SoE R
2 Frhddol Rrkal Miyawaki(1981)+= #1243tk o]
L Pz MU 150] qEACR 949 4o
Soles "Hdwel Wi, U] Bt ak(Sato and
Takahashi, 2009)& ¢13] 2122 9-9Jo|u} 2|2 wrolr} Hh
= 7] WEd Aol

H Lol A =&3 31 HA(=1.0095x1+26.336, R2:0.8499)
2 7 2ehd P 2 s gEEET )T 32
48 248 RoTHTable 6). 221 - 1 9] Hisee
1~212¢, &I 171d90])c}t. Nakagawa(1985)2]
71402 #38 thA] 248 Mokt 2158 86~99
dom & A9 R 21 o)) @efth Nakagawa
(1985)9] 3]H42 10~70E(FL2 7 6~80cm)2] 4~
AE ARE o83 =] ol & A =]
I FaFA 170~211cm)o] TAH7tE Aoz grigc
R Aol A AERo] Nakagawa(1985)8] £AHA]
L Amzel ARzl FEF Aol 2R Ag
Y7 6. 1mm/d) o] = AR (4.38mm/ ) Kt} =of, 23
Kole] 57 o]} #& ALR 22 3L 25m, T
A7 1m o]AFe] =UprE F AT YA u|ok(IE )
XA ol 2 Bt Ishida er al.(2015)= 9]
bR g AlRe] YY) S-S T 300~50040
2 2k =3 200~300 Mol 2AE 7Rzl (il
1Y) oh 2R o] Botglo] Alojxl H1pre
S it 4231 24m, §112 7 0.8~1.8m$ tHNaganuma et

o 2 A o

S~

al, 1998). o|%) AFSR w7 Rl ZAPIHAL AAS 3
oteehe chajulubare] SRS 200 o)4F Aake
Sgolat 245 Aol Bhdsitt,

= =

SRS G S AR AR G
SR 2R 52 9]4] AbEolx) oAl 2L 9)
of N2 AEhA 917t wlgae. o] Fof Fuptre] 97
©7b 7HE 3 ZENESL o} o] 2E0 FAE A4
2 Fhey f@olekn Hatori(1993) Hojgiek. of &
Holl &3 5L o ZR(VEO] 2lgt BEH o] &
1, 2F 4 Aol AR e el 3
MR AGERR WA A% SEe gAd

(Hattori, 1992; 1993). Hattori(1993)+= Y& Z=+ A=A}
glolg Fofl sietrtell A 10kmoof 25k SHh 7
FrEol st 3887) TlolEE &8 YASE 84
AR 1 A, SRR SERIET) 63.4%= T
=L, EEeE(10.6%) - AEHFR(8.8%) - AU
(4.1%) - A HF=(2.6%) - S -(1.3%) - U
(1.3%) 59 =ol8ith. ojxd HAH A HoA wsHd
o] Yro| T2t 2o EHdl= F= Bl YERY
Geke sl AR Aedolgich B AT thgAIel o
AL SRR 4] Bst ol ckmAE Holal E
of it EUReY A BAd olFe] Huprs
Z231(H)7} ©F 30m, B §112ADBH)O] 92.79¢m(49.5

Table 5. Various species diversity indices and the number of species and individuals in the three communities

(Unit: 100m?)

No. of species

No. of individual

community H'(Shannon)”

Tree Understory ~ Shrub Total Tree Understory Shrub Total
I 1.6597+0.1292  2.00+£0.00 6.33£2.08 3.67+1.15 9.00£1.73 4.33£0.58 12.00£1.73  36.00+16.00  52.33£18.08
I 1.4305+0.2556  1.79+0.89 6.71+1.73 3.21£1.25  8.93+1.69 3.29+1.77 20.50+4.74  57.71+£23.15  81.50423.31
I 2.121140.2080 3.00+£2.65 6.67+0.58 6.67+2.52 13.33+4.04  6.00£3.00  15.33£1.53  78.67+50.81 100.00+52.00
Mean 1.7371£0.1976  2.26+£1.18  6.57+1.46 4.52+1.64 10.42+2.49  4.54+1.78 15.94+£2.67 57.464+29.99  77.94+31.13

*Shannon's diversity index uses logarithms to base e.

Table 6. The estimate age of Cinnamomum camphora in Tachibana(Mt.)

Mean Community I Community 1T Community III
Estimate age(year) by maximum 198.0+£19.23 211 212 171
diameter at breast height(DBH) (94.3£5.94) (98) (99) (86)
. 121.7+14.75 124 138 103
Estimated age(year) by mean DBH (66.546.48)’ (68) (74) (67)

*This data was estimated by the regression equation of Nakagawa(1985).
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~151.0cm) = WEZo] Lo ofu =Tt g
Zaleha) stk ek ZARA) ghe] AL A7 ool
A 2HA] 59 i ﬁ*ﬁ(’rﬁfﬁfr‘ti) oA AHE
(DBH 30cm) ©o]3} St 7HA19] SR =7} =t 7/‘1 =
FAZA} O SIS} o)t HUR FA} 4B
PEAE o FE ol A= WolstA] o= RHY, *%(%i‘ﬁ)
9] 33~55% 429 FFo] W2 oA Hpi= Wols)
X4 AJAYo] oF 5 (Cornelissen et al., 1994)3}7] wjFE otk
o]3L9] ot it HEFols G2 oA BT

Ao] Qs FASFR - §ER R AR A
MR So] Z2 Uehith SRS Sue) SAws 3
3] =11, =go] 71 EX(Nakagawa, 1985) w]Eof o]3Loj
Az BHEZE S5 A 75 Ao] Hot melt o]3e] 3
Ap Al o] FLAIARM L= (Miyawaki, 1981)Q18| % A4
Hol7F 21 94T, 2009 o4F ZLpreed] s 7]
‘SH & /Hlo]]q_

il el Bl 2 ) A 5838
5171 HOH i 2HE SLolAY FuA o]F= AlAL
(b 21zo] Aol A Xlé& o= el Pl Aol
(Ishida et al 2015). AE3H= HUTESYLS WARE dB
Amg FAHOE HBUE ot el 2l 1

FIR)FE ARV AL7EA] 235 2o F2 &
3t Naganuma et al., 1998). I}4 75}14 Aas —%%6}7%
G FuAel olfz Adsel BeE rYe ded

AT ThE A B4 WAL ofg] Aol
k5] dl Qlth(e.g., Naganuma ef al., 1998; Inoue and
Kiyokazu, 2005; Ishida et al, 2015). ¥ A3} v]=3t
A 2 A4 Naganuma et al.(1998)= 77 ela iz 111
ol 200~3004d Hof =UF-E o] HR(IRLi) S 24
g X ojo] A EAS HRTh o]t & RAR|E} H|Ss}
A pnelo] WAE o] %2 2giHel Tl glo] WAE
o 3Lo]c}. o]3E DBH 81~180cm, H 19~26m2] &1}
7t BB S5, SHell SRt e gh
F2 FARERE AR A R SH
3~14m, DBH 1~40cm)o] 33}, & ZAX|Q} U3t
548 w9t olze] WAL o] TR R et
olett] miprsh AEshE o] gehow Hojx Aoz
Naganuma et al.(1998)= of|=3it} thE A2 Inoue and
Kiyokazu(2005) %= 7}7F}& (&) AkA]of 1953 %3
H SURRY AR BEAS Hagith o3t HA| ik
ol HURRke] Skl ofal- IS0l ‘%—rﬂ =
HokA] gt AR R AL SR Sl 93
ok FU B 29| ppaee 4455
AR SR R o] 2RO, St
Do 0TIl 2o eof GrIE SEmO(FRLE() ] 7t

wol Heltk ey Ut SiE(R]4)0] skl
PAEA] 9171 “H—rc’ﬂ WEZ =L rgo] T
EV]@ A o] ST RE Iad 78 A %101‘4
371 At oA 2 Z/\P‘V} ol EE3F AYFx
*é% Hel AL F 7] YelE & 4 vk A WA= 474
7RA7F R A (R "352 *E*POV] H o A54os
SUFE 26t B -S43 fled Aolth thAju)
LHARe] U 2R A7 o gt 7] 82 ehA] oAk,
SR 5o g =AFEE 1700~1800F ] Ato]of A
11, 1928 HA7|EE=E A=Y A7FA] gk 2008 SoF
AR AR EA S - dejd AR Bk 12y
1920 o] 4] HdRo] ZdElo] HA x| a7t &
A3 sl 1962a AvfA|7F #H A = AL, dAoll= o+t
22 AuE ZyRoA &3 AWAEA] g=tH(Inoue and
Kiyokazu, 2005). & ZAFZ] Qo] AlAR} AREro] glo]
FH9] o9 HURE Ho] w5 Pelat 2L ofd
Aolth. o] 239t 7|54} St Azt golst
of, ot FAFF TP, 1600~1871)
o] ApukE AYAEE] SIol AL A|elof chie St
FE AL, A e 255 AASHL SUFRS
Ae e5lE Aoz 2. 29 gl = 2
of B 8 5o Asxo] o AHEE=T wE =1t
(52124 36. lcm/L,ﬂ; Nakagawa, 1985)7} Z7]o| &1}
oS 345 Aol HAvidE A4 - S84
1928 HA7|d= X]Xé T 909 e Q191 e ¢l
o] HEE oA girh A e A2 HEESl=tE 4]
AHo7F A=A g wUed FHIE FASR Ao
2 Foldrk o= F ¥A Ul o] =53 A28
A 54 Mol wigl Bt 4 Be 25
A 55 Bl Sl ool A Sola Ack} 39l
o ARl G e 4 Gck olfl slgren e
de we4 gEREsEun S5l 2rkNakagava
1985). =U7E gh -5 9408 HeEw, skl =y
-E|'~ o] S3sHA] ek o] dof o7l 7|7t &
ot 5ol REEolRAIA] ot F7Ale] dojubx] 7] wiE
of Uit FE7F FAE Aolth Ayt =] B
& 7K (Sato and Takahashi, 2009)%} 317 o]3LL2 E ko]
AZ3}(Miyawaki, 1981) H|23}R] olA(Park er al.,
2018), °°‘% Al=Eo Wol Wall 2 A5 Algto] TS

rﬁx

L Jloltk 19205fe] 2 el el
cliel SRolE AR e ] 282 Foit
ZEREER [ECERSIT L BEREAPE T PR

w7l AgElo] wuRee] Fprde FolEst
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