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The population structure and regeneration of canopy and subcanopy species were studied in a 4 ha plot in an evergreen broad-leaved
forest in the Aya Research Site (ARS) in southwestern Japan. The plot contained 22 canopy and 28 subcanopy species and Distylium
racemosum, Persea thunbergii, Quercus salicina, Q. acuta were dominated. Although a strong typhoon caused severe damage to parts
of the ARS on 1993, species composition and their dominance were not changed by the typhoon. Dominant canopy and subcanopy
species were divided into three groups (A, B, C) based on size distribution patterns. Group A (typical species: Distylium racemosum,
Persea japonica) showed an straight-line decrease along sizeclasses and are expected successful regeneration. Group B (typical species:
Quercus salicina, Q. acuta, Q. gilva) showed an inverse J-shaped size distribution. Group B species appear to require gaps for

regeneration. Group C (typical species: Podocarpus macrophyllus) had discontinuous size distribusions. It seems that regeneration of

group C species is difficult in a present situation.
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F— 1. WO REDS X OmE b & o REEE (WEEES cm ML)
Table—1. List of the 50 woody species that occurred in the study area

. Indiv. Stem Basal Maximum
. Abbrevati- . X
%, S];‘)‘emes on density density area dbh.
¥4 W4, fERERE WRE RO KR

(no. ha™) (no. ha™") (m*ha™") (cm)

MIEHERRE Canopy species

A A/ * Distylium racemosum Sieb.et Zucc. Dr 372.5 380.8 12.1 115.5

KRV INF T Persea japonica (Sieb.et Zucc.)Kosterm. Pj 73.3 83.5 2.5 57.5

7704y Quercus salicina Bl Qs 31.0 34.0 5.5 135.1

%7 /) % Persea thunbergii (Sieb.et Zucc.)Kosterm. Pt 29.5 30.8 8.1 114.3

T H Y Quercus acuta Thunb. Qa 20.3 20.5 6.8 122.5

A ¥ YA Castanopsis cuspidata (Thunb).Shottky var. sieboldii (Makino)Nakai ~ Cec 18.3 22.3 2.6 125.5

~7/3Y 4 Pasania edulis Makino Pe 11.8 26.0 0.7 52.0

AFA 7Y Quercus gilva Bl Qg 9.5 9.5 1.9 106. 8

LAY N Daphniphyllum macropodum Miq. Dm 0 4.0 0.3 46.9

"4 X<* Podocarpus macrophyllus (Thunb.) Lamb. Pm 3.5 3.5 0.3 69.7

*I X% Cornus controversa Hemsl. 1.8 1.8 0.2 51.5

A X7 Carpinus tschonoskii Maxim. 1.5 1.5 0.4 96.0

EF /% Ilex integra Thunb. 1.5 1.5 0.2 66.7

a7 F a2y RXIHF  Diospyros japonica Sieb.et Zucc. 1.5 1.5 0.2 46.6

“A 4 ¥ Idesia polycarpa Maxim. 0.8 0.8 0.2 75.7

*2< /) I XX Cornus brachypoda C.A.Mey. 0.8 0.8 0.1 34.1

Y2 F  Prunus jamasakura Sieb.ex Koidz. 0.3 0.3 0.1 53.1

*Ar a3y Sapindus mukorossi Gaertn. 0.3 0.3 0.0 50.3

7 A7 * Cinnamomum camphora (L.)Siebold 0.3 0.3 0.0 49.6

hT AW a Zanthoxylum ailanthoides Sieb.et Zucc. 0.3 0.3 0.0 40.5

TV A LT Acer nipponicum Hara 0.3 0.3 0.0 39.1

Y 7 INARIH Y Quercus sessilifolia Bl. 0.3 0.3 0.0 8.5

ifi 5 AAE Subcanopy species

H#75F  Cleyera japonica Thunb. pro p., emend. Sieb. et Zucc. Cyj 250.0 260. 0 3.1 42.6

Y 7Y% Camellia japonica L. Cmyj 86.3 86.5 1.5 46.3

Y7=v/ 4 Cinnamomum japonicum Siebold ex Nakai Cij 48.0 49.8 0.5 35.3

%74 *  Eurya japonica Thunb. Ej 37.5 37.8 0.1 18.0

NN ) X Actinodaphne longifolia (Blume) Nakai Alg 27.8 28.0 0.8 46.6

A X#Y  Neolitsea aciculata (Blume) Koidz. Na 20.8 21.0 0.4 37.0

b ¥ T 4% Diospyros morrisiana Hance Dm 6.0 6.3 0.2 26.8

Y~ ¥  Meliosma rigida Sieb. et Zucc. Mr 5.3 6.0 0.1 26.4

H' T *  Actinodaphne lancifolia (Sieb. et Zucc.) Meisn. Alc 4.0 4.0 0.2 45.0

v 3277 Ternstroemia gymnanthera (Wight et Am.) Beddome Tg 3.8 3.8 0.1 42.8

27 134 Symplocos prunifolia Sieb. et Zucc. 2.8 2.8 0.0 16.1

v X 2X1) N Daphniphyllum teijsmanni Zoll. 2.5 2.5 0.0 20.8

N 7% E Premna japonica Miq. 2.0 2.0 0.0 19.2

¥ 3 Illicium religiosum Sieb.et Zucc. 2.0 2.0 0.0 12.6

*4 XY Ficus erecta Thuhb. 2.0 2.3 0.0 12.5

U ¥ %E Neolitsea sericea (Blume) Koidz. 1.5 1.8 0.0 14.1

777 Syzygium buxifolium Hooker et Arnott 0.8 0.8 0.0 8.8

+ %+ VLV /% Osmanthus insularis Koidz. 0.5 0.5 0.0 12.8

*ARVINAL X Ficus erecta Thunb. var. sieboldii (Miq.) King 0.5 0.5 0.0 8.4

I I AL Symplocos glauca (Thunb.) Koidz. 0.5 0.5 0.0 8.0

A W7 ¥ Symplocos theophrastaefolia Sieb. et Zucc. 0.5 0.5 0.0 6.8

FIHE =/ *  Michelia compressa (Maxim.) Sarg. 0.5 0.5 0.0 17.7

Y rEF  Ilex goshiensis Hayata 0.3 0.3 0.0 18.1

717V 3/ Dendropanax trifidus (Thunb.) Makino 0.3 0.3 0.0 12.4

HrITY 2 Viburnum awabuki K. Koch 0.3 0.3 0.0 7.3

v usN4  Symplocos lancifolia Sieb. et Zucc. 0.3 0.3 0.0 5.3

*v XY v  Stewartia monadulpha Sieb. et Zucc, 0.3 0.3 0.0 22.0

7 0 A %%EF  llex rotunda Thunb. 0.3 0.3 0.0 9.3
Zxfk5t Grand total 1089.5  1150.0 49.4

*¥ 3L BEBE Deciduous broad-leaved species, #1348 Coniferous species
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DAL CERAR) 12X L7z, MEEES cm RO EEICO W
T 4 ha 2 B ERHBE (10m) - #-FIRICECE L 724001k
DX 5 2 m DL EOMEEIZOWTIZ4 m X 4 m FIEX,

B 2 m RHEOMEKIZOVTIZZDONHED 2 m x 2 m HEX)
T19984F 11 H AR5 % fldk L 720 72 BHBIES0. 3m Adm ORI
DWTIRER 2 m X 2 m HEXA00/O 5 & bz b g1, 2ha
DOHPHDU3 ST DA Z R GR E LTze MAEAEEEIIHOETH )
KEWZZDI99SFEITIEE L2 Y v b E§, 14EDRASRT
L w2k (19974ELIRTICHE) DBxildk L7z,
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- 2. FEBMEOVARES L OHEER O 6 4 0%k
Table —2. Temporal changes of stem density and basal area in
dominant species during 6 years. Abbreviations are shown in
Table—1.

Ratio of stem

Stem Basal . Ratio of BA
Speci density area t()iensuy between
it e WL IS0 A 1091 and 1997
%&f‘{‘ iy m}iﬁfﬁfs W iy mlﬁo/fﬁfaﬂﬁ
(no.ha ™) (m’ha ™) %) (%)
MM Canopy species
LA F Dr 377.0 11.6 101 105
KINYT pj 91.8 2.8 96 90
vIyuaNy Qs 38.0 6.6 89 84
7 F Pt 35.5 9.1 87 89
T Qa 25.3 8.7 81 78
AT TA Ce 18.3 2.7 122 95
<RTNYA Pe 36.0 1.1 72 67
1 F4HY Qg 9.5 1.9 100 101
AN Dm 6.0 0.5 67 62
4 X3F Pm 3.3 0.3 108 105
i 7 A Subcanopy species
FHE Cy 264.0 3.2 98 97
Y7y F Cmj 89.3 1.5 97 98
Y7=vrA Cy 34.8 0.5 143 101
b Ej 32.3 0.1 117 127
NN F Alg 31.3 0.8 90 94
AXHY Na 24.3 0.5 87 85
4{KET Grand total 1167.0 54.3 99 91

*EERRLI & IR E I3 1991 E O 2 100 & L7z & & D19974E DI
*value in 1997/value in 1991 x 100

7 — % & Satoet al. (1999) % fli i Value in 1991 is derived from Sato
etal. (1999)

m # ®

LI 3154
HARPREORKEE, WEEES cm MO RMIZ50H, k%
JEIX10907 -ha ™!, Wi WiIHAE 1249. 4m* ha ' THhH o7z (F—- 1),
ARG (L2208, MR T AT L A Lo 2R
ARFEIL28FECTDH > 7o S OMITHIEER 5 cm KO - F24
RETOARLERES NN 4HED - 72 (K- 130H). BAE%
B - BmBimE e icA4 A FRDBmVEIEE 5o, ki
BTy 7%, TAFY, v597uaRI BRIV, Th
5 OB TR O IR KB AEATL00cm L EISE L Tz, A%
ETRERATETH LY HF, YT INENEL, ML ho7,
A TR O RKEEAS0em 282 2 HIE R h o720 <
TNVA ZBRCAETOMTIIEE (WSEES cm 282 5 H3F
Bl w) BESKREHTH -2, w7 /NT A Tl 1K
H 720 P2 2ROEHD D > 720 EIERIICA S &, WIEHE L
TED D BEHRRA TR A2, HREIRGEMDS 9 M, SIS 1 T
Holre HIRIMEOBEEEIXVFNOAL, WEEE, e
WrmifE & D IC ERI0REICA S b DI %A o 720

FHRENATE D IRERE (R LWRBmRT o2 kizow
TI19914EDfii (Satoet al., 1999) & IL#EL 7z (F- 2). #H
SRTIE, BEEII9EDOMEEIZIFR L TH - 7205, Wi
R 1L A Lz BHRERNCIZ T A A Y, =T 394, X
YNTHEE - WEBIER L ISR H V720 AFTVA, ¥
T = A TIEERE OB Lo 725 O 0N Bz
LALEEIML 220572,
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AR AR, o B AR 2 2 EAL10RE (2D TH A X BN
K% B 50, 3m ARG, BE0.3— 2 m, B2 m MRS
cm A, WEEAE 5 — 20cm, MR EAE20 — 50cm, M R
50cm L LD 6 4 X7 5 AKX L, A AGARIZOWT S
4 T3 F R AT BHOF A X5ARIE, A XHKREL 2D
WKON—HLTEEPMETT200 (AR, BE2 mKmo s
S AR THE 2 m U ED 7 5 ZADMEREEIEL KD
O B, WEDRFA X7 5 ADBEAE LA ERE 2% 54 1 %
RTLD (CH) 12T edpIeHFTEZ (M-1, £-3), A
AN RIMEHRETH B 2 %, FxINY T, AFIA4DE%
Nico FRFRIEEAMED ) LY AF, YTIYNF, Y72y
Al SHAARIZIXGTE 2o BRIZIIME ZHK T 5 3 Hl
DEERAVE (v5vurY, TAHY, AFATY) &7
¥, RTNVA, ZRVNADE LTz WEATIE N7 7
BRID|N 2 F o T 7zo CRUZIZEAREEE DR G UE L, #
TERERAE Cld A X~ F L 9BMOFRLIMETOINICE TN,
WEARMEO A T 3 CRICHEI N,
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MERAEB L1993 D13 GBI L Y & 2 — V&2, HER
ORLEY , BN X > TEBOB - BHET ¥ v THRE S L
72 (Satoet al., 1999). T EMEH RO T, 199145 5
19974F 22T THEEED X ORI AR A5 A L 72 fiATH 2 - 72
DR ZOREHEFI L B ENIREVEEZONS, L LER
TR O ARARRRE K, + TSR OB IAAZ I AR LT (AN - 1l
A, 19915 Satoetal., 1999) 26 H V.o 72Z LIZR LN h o
726

YA ZX5ARNEZ OO BTG LA E H D RERB L 72b 0L
EZOoNDL. EEDPORAT TOXKY A RNTRE L7 BIREE %
FoTwab AROR, f A%, ZYNFT, AFTIV (L M
DOHEARIMHEVEATR <, 447 - MECH L THEX v v 7~0
ARAEBE AL RN T RE AT B o S I S AR die R I AE S
50cm Al T EZ B U THREICFEL 2w b bd, 3
A R HIX 8 L7 AT A F 2 IR 55 & A
T SR O 2 s S JER IS BR R V. BENCE T 2 3Hioh v & ¥
T X, RTNYA, R NIHEBH O B 2 BT AV
Tholzo ITNHOMEETIIHMIN DAL - ERPMRNZ &3
EzoN, MEBROWENEHO N F Lo TV LN E 2
5N %o M L72ERIA BN TH DHBSIZEALRETE L
WEFT A (HKN, 1990) Iz EFIT550THSE, Ih
5OMBEOEHNIIRE MR v v 7HLE L ORHHS ST
\»% (Tanouchi and Yamamoto, 1995). A7 Al % 7R 5
CHOMOYEHIZBMOML ) b X LIIARE THEROK NS D
THHIEDEZONL, ZOL) REHTIEFRICILIREIS
KB R BEEL SR IS B i 2 Rz LT B WHEED D
% (Tanouchi and Yamamoto, 1995).

INET, PR HARORI L7 Cld A 2 S O R E
HIEFITIE L, BIRDF FTIdh YEOEHIIMELIC W &
A E N T & 72 (Yamamoto, 1992). 4lol, #EMRZEHAR O £
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Figure — 1. Size distributions of dominant species. The abbreviation in
the figure is the species name, shown in Table 1.
Type Species
Poxih: /I g b 4
AX/* Dr HhF cyj Edh+ Ej YIET Mr
\ A KYNST P YTIYNFCmj NUNY I F Al EwaAY Tg
AT A Cc Y T=whA Cij A XA Na
vSTnHy Qs ThH Qa r*H* Dm
\ B ¥7)F Pt XY\ Dm
1FAH 0 IFNUA pe
1 RXYF Pm
C Y% HEOMFt 9 deciduous species combined
hd % Ale
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Table — 3. Size distribution types in dominant species. Abbreviations
are shown in Table — 1.
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