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Distributional Patterns of Species in the Yakusugi Natural Forest
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BARIZBI 2/HEEIZ>VWTE, ME L 0 H
EIUND He XN T VB, ZFORIHEE L IR
DT« 22T 972 SY B 12> W T OB T 20,

TLT, AMRIIBABOBRELEYTH 2B 2
FEALL LERBREMMNTE T, ZONHEM - %
MAREZHETORRL 72 1, 1595°, Iy /Isa6 18
BOBLO RS 8RO 2HOTHLPIZL DT T
2@y 3.

HFEx &R HDBRE

MRIZBARKHE (B 1886 m) OFRIpE, K
NMESICAES 2 ZR/NE (& 1550 m) Bao
AXKIREMRIDITH 5. FARD ORI IZ BT BIER
KREDHEEIZENIE, CTORNRHAHEOER 1600 m
IZBWTIE, 800mm IZh T 2L LTNWS, T4
T DX R Z /MR BT (B 640 m) DAERRK
& 6820.4mm, AEVIHEKE 13.4CO £ b L2, Kop-
pen® OKBEXFIZHTIIDTHRDZE, Z DI
90.3 L2 EEMEABRIET 5. X5IZRE, M
ADOHNGZES # 5 lapse rate ZHEE L, KHD
A58, 5RO A LR EHE L. Th
% Table 1 1Z/RY. BETTIZCOALEKE? S
fih X OEE (WD LEBXDIEN (CD? 2#E5E L 7-
T3, WI=58 Cl=-26.5CAREIZEL T\
LEILND.

WEDHFE
AEIX, fRONFHYNIZ 16mx20m O 7o .,
MIEZEEL, TOF o 5 F %3200 1Imx 1m
DINGERKIZHEIL, AR 12, 22855 0%
E220.5m P EOMARDAR, X HIZKE2:0.5m
UTOBOBRIZTO>WT L E 2T 7. ZTORES
Table 2 \ZT/RY. 728, ZEOHE F) 13, kX
Fi= (ni/n) x 100
T Fi B HBUEE
ny BHBLL 22 N3
n: EEROINGTRXE
ZRWTHE 21T - 7=

7

5

1. BEMHIOH®SER

(1) OB

T DMIrZ Table 2 1ZRT & 512, BAR (H=
5.5m), {EAE (5.5>H=0.5), BABE(H<0.5) @ 3
B2 oIS NTOS, BAEI, 2+ 1EOHT
OB 1. 4% LIERIZIEV. ([ERE TR
DX, Yo ve vy 345 (Rhododendron meter-
nichii var. yakushimanum), ~4 ) % (Symplocos
myrtacea), 7 & ¥ (Pieris japonica) @ 3FTH Y ,
ECICHT 2T, Z OB 0% 2855, BARE
T, YO vewv e 2 F Y, NI F, vruoTy
3 (Cirsium yakushimense), + % v < 54 (Pseu-

B1E B IROHEE LY FIE & lapse rate
Table 1. Estimated mean-temperatures at
Shikanosawa and lapse rates

Items / Month 1 2 3 4 5 6
Lapse rate (°C/100m) 1.03 0. 84 0.75 0.49 0.78 0.63
Mean-temperature (°C) —4.5 —0.5 +3.1 11.1 +9.9 14.7
Items / Month 7 8 9 10 11 12
Lapse rate (°C/100m) 0.73 0.87 0.83 0.66 1. 06 0.98
Mean-temperature (°C) 17.1 15.2 13.1 11.9 +1.6 -1.2
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Table 2.

BAE (H<0.5m) &{EAE (0.5SH<5.0m) DREDMR & HBUHEE
Species-compositions of herb-layer (height<0.5m) and shrub-
layer (0.5m=<height<5.5m) and their frequencies

Frequency (%)

Species
herb-layer shrub-layer
AX (Cryptomeria japonica) 8 5
Yo7 3y2yx2+%  (Rhododendron meternichii 50 49
var. yakushimanum)
FuFHI7IX (Symplocos coreana) 12 6
NA I F (Symplocos myrtacea) 43 40
TxE (Pieris japonica) 23 21
[P IV & (Stewartia monadelpha) 0.3 0
Yo U v (Cornus kousa) 1 9
Y7 y=T7H3 (Cirsium yakushimense) 47 0
AAX (Miscanthus sinensis) 38 0
XYYy (Pseudosasa owatanit) 45 0
vARYAF (Eurya yakushimensis) 6 3
Y2 vw (Trochodendron aralioides) 2 0.3
Va7 (Clethra borvinervis) 0.3 0.3
T YSSERF (Vaccinium yakushimense) 1 1
R A S (Plagiogyria euphlebia) 6 0
AT TIHY (Scirpus ternatanus) 64 0
aIYIHINR (Oxalis acetosella) 15 0
v ed (Sorbus commixta) 10 1
VI vEY (Angelica longeradiata) 12 0
FNRNY AT (Smilax china) 34 0
yaygw~vat (Melampyrum laxum) 13 0
TNNTIAFT (Rubus pectinellus) 10 0
AXaAy T a (Perillula reptans) 1 0
4 2/)% (Juncus effusus var. decipiens) 2 0

dosasa owatanii), * * 7 75 4 ¥ (Scirpus terna-

tanus) DOBEIEO.

DX ITEREIZY 7 ¥

BEAL, BAEIRZ X 1HETLY» b ZORBHRE
AN T LD, COMMNEY 2 ¥ RN OBITH
IZAIBL TR EEZABND. BAKITHE - HWICEN
1E, CONEZAF—2 39T 7 2EF—Y I ¥ ¥k
BHELL TV,

(2) #& - BEESH

HOMKE L B12, 7oy FHOA X ORI
W, BiE (H) CRIGERE (D) Z2HEL 7.
ZNFNOEENGR Fig. 1 & 2 1TRT.
e, el (H<0.5m) OfEER:EAR
D70% % EHTHEY, #EINS L #oMmzR0TH
5. %1, TOEBREIL 247%TH - 7=
EADEIE Fig. 2 10R¥ &£ 912, MEIHRKL
BAsLTWS. CNIRAGR L 2EAREOEE A 1.4
BTH -T2 b, BENROBE® LIIE LB
, BB LEABLETARD L, X FRERLRET

ICEH L TWD R0EESFHESALEZ L TS0 0D L
Bbnd. —I, HEHSREEET 2 LEIORE I,
SEAWEE DREIN & BB DOHETTIZHE » TIEMEIAN L2t
LT A, 2oFuy MiBWdl, JRERE
ICEVERBOR X AT HL3TEY, HEH
FHZLEODF2HEFE L TP b D EBbh 5.

—J7, NI ERE & RE OBGRIC, FARMENAR
X (H=ADY #% & C3HMEX Iy 2 A TN DA,
ZORTHERRRhVEBEOFTKRTILINZ1 L85 L
LCWb., COEEEEREZ 7o o FNHOAFIZHT
1wz A, A=0.393, h=1.088 r=0.9 &7
DhAIZIF 1 Th - 720 CHIIAFOEEDREIF A
Rl k A I E AR T TS o TV DT
WTHS9.

X5z, HREUEEOBREZEL2IZT 2720I12E
R (H/Dy) 23K 7, TOEE, SEHEDFEHOE
R 0.39TH Y, HENKEZLLDIIO1T, b
FH Tl D B 0TIREAVNE L 72 2B RS iz,
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Fig. 1. Distribution of tree-

height in Cryptomeria

japonica.
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Fig. 2.

2 ¥ OMITEES
Distribution of basal

diameter in Cryptomeria

w.aponica,

H3k
Table 3.

2. HOVESHHEE SHIEM

(1) R¥RBOFFEAE

A FOHERDS, 2AFORMEOMTLLEHF LTS
TEOE, RAHILGNTWD Y, ZDHDOEREIZHOW
TEHALEN TN, LdoToe T, o8
—BBE L LT, RERIAS D X 5 BFHIZER L TW 35
ZRS2IZT 272012, oo FPUSHBLL 2 88E
MB%Z 30D — 2R IMT L. 3oDFF <4
—vEid, ZAXORICEFLTHBHLO, HFEEROD
BHOLICEF L0230, 2 LTl BosicE
EEH LTV D200T, LUK, TR FHR 2L
(stem:s), 2# (humus:h), =¥ (parent mate-
rial 1 p) LIR3 Fovs — O THEE LT 5 2 SRR
DOfE, EARRIARZ TN FH Table 3 & 4125
T HEDIMEABOLv 2 ¥ (p) 2RRITIE,
TOMD 2 — 1, RO R kOEERBE AR
(Fig. 2) ELFEREOLIMZRL T 2.

R AR BIABOY S, HEDHER UL LEEREL,
EAEOKITREIARBDE (Fig. 1) LAKETHY, =
NZENOHKTELEFH L TWBC Edbh B, L
L, BERBISKE 0B E, 2% (h) BEETIDL
THY, 2% (D) DEEKDOBIIREE 2D, fE
R LR 2BlE L <, INERDEREND 222,
X DFNI DI NI IZ B b 3. C DHE
Rogerdel'™® & D L 72, METLE% 592 Picea,
Arbutus, Pinus O{RJIZIZ, ¥#®2HNn 298120
FEOVREENTVDEVIHEBZ L HTIEE Y,
DT ED LMK E LTDOR X OBRBRKIEIZIITR S
ET2 T8, X OHBDAE I & A DL REERS S
RO, 7201, TOMOERN O, KLy, &
) 2L B0 DL LTI,

X/, LBEORMICHESER L2 X (p) Dk

A X ORI RS ha 24 0 A

Number of stems of Cryptomeria japonica on

each seed-bed and each height-class

Height-class (m)

Seed-bed type

Number of stems per ha

On stem On humus On parent material

0.0 — 0.5 833 1444 28
0.5 — 1.5 139 472 28
1.5 — 2.5 28 111 0
2.5 — 3.5 0 0 0
3.5 — 4.5 28 0 0
4.5 — 5.5 28 0 0
5.5 — 0 139 0

Total 1056 2166 56




HHEAR - BRISA

Hak A F DR IRITE SRR ha 240 A
Table 4. Number of stems of Cryptomeria japonica on each

seed-bed and each basal diameter-class

Number of stems per ha

Basal diameter-class (cm) Seed-bed type

On stem On humus On parent material
0.0 — 1.0 778 1556 28
1.0 — 2.0 167 333 0
2.0 3.0 0 56 28
3.0 4.0 0 56 0
4.0 5.0 28 0 0
5.0 6.0 0 0 0
6.0 7.0 0 28 0
7.0 8.0 28 0 0
8.0 — 56 139 0
Total 1056 2166 56
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Fig. 3. I;-quadrat size-relations in Cryptomeria japonica.
O----0O Sapling generated on stem
A----A Sapling generated on humus
X ———x Lower layer (H<{0.5m)
[1———[1 Upper layer (H=0.5m)
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TN ENZEMOBHTBAVNS o 22720 L
OIS, ZEZLIDAFE (P 1, 2F (s) 124 5
NELBABTIIWHTRA LT, EEIC
EH-TRETH B LIV AnWETY, HHIZaMET
HBLEZONDH5THS.
(2) BOFAESHHE

FOSNE G OMITIZIE, BT BBR L5
MERAPERE (L) 27 L #8508, () &

q ”é‘l ni(ni—1)
Li=""NN=) )

q: X

ni 38 1 BEHOHERIC BT 2@ 43K
WA 1S

TIREN, T, BT o 822N GT 5745 1,
FREANHETHLEXII LIRSS, —REIZ9
MIy2&EF1E0/NXL 723, B I, 2kn
DUANEXDOAE X% L b &, I, flihy

T

REODS-H - Z2fY 537 13

DEICE T D0 % kL1 I, —HIX HR

(WUt Iy & 0730 7 o AR D SY kS % W7
THLENTED. X5IZHEMDKAE X DMFTIZIL,
Lio/Iian Ol (e 13, EAOHEXERS
ThoHEED I; {HiT, T4, BITEXKEE 28 T
HDHLED I, {liTHB) EHEXKEHMOBEEED
T Lio/Liao —HEXERESE G5 1o/ a,
AR E S RO 20D Iy /1 4., gD ©—
7B K HEESHEOKRE X, 2 I2EM
DRI YVDOKREE, 2% W BPNHOHEAPOA X X
BRbLL TN B2,

TD2>DIEFEHBIZL T, EOLRYHHSD
ﬁ}v_;’d‘f/ffo 7z,

AXDOBICHHT LTS ¥ (s) KU HiE O
JHD LI LT 2 ¥ (W) 13, 1, digg (Fig. 3)
LV NEF & B o AR T E O/NERIN Y 1L 5
FANMTHDEYWEns. x5z Iyoy/I5a. i
#w (Fig. 9 kY, TOHMDOAX X113, 22 (s) 2
2~4m? 32m2 =z (h) 231 m2LF, 16m?,

2ol
A
N A~ _
-0
a /48‘-\"— / <A
N\ omeee-
X
\ .
I5(s) , \
Q
[5i2s) D
\
& \ o——na"
1.0 f=
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Fig. 4. Isw/Isas)-quadrat size-relations in Cryptomeria japonica.

(For symbol identification see Fig. 3)
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64m? TH B LEHND.

2 FOFEAR (H<0.5m), LEAK (H=0.5m)
vz I, g (Fig. 3) &Y, /INERZEOHHI)
1, ZONERWSTEIRS v 4 23 THhY, THE
Az T EEARD A DA R LR &OFIlT S
ns. X512, I/ iR (Fig. H LY,

3.0

1 2 4 8 16 32 64 m”

Quadrat Size

OHFADA X X1E, AFTFEAN 16n?%, BEARR,

1 m2F, 16m?, 64m2 TH 3 & Bbhi .

2 24k, Fig. 3 & 4 Xy, NMEFZEOH
R TZ DEMOA X X3 16m?, »>Z OHEN
DS v LDTETH B LTINS, X 5T
DRV X EMOKX E X1, BEEROZ VW TIEAR

30
q
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Fig. 5. I;-quadrat size-relations.

O~———0Q Rhododendron meternichii var. yakushimanum
[]——[0 Symplocos myrtacea
A~/ Pieris japonica
O———0 Cornus kousa
[(———0[1 Symplocos coreana
A———A Eurya yakushimensis
o
\
3.0} 3.0k C\"\
\
150 Igls) W
PR ——— )
I52s) 20 528} . \y
0P 2.0 \
AW P
! _ b
A B-a- 0y BN s
—f—2 So- _B;»g\ Ao
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1 L 1 i 1 1 1 ] I ] 1 1 1 ] 1
1 2 4 8 16 32 64 128p’ 102 4 8 16 32 64 128y
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Fig. 6. Iss)/Isgs,~quadrat size-relations.
(For symbol identification see Fig. 5)
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R’;-quadrat size-relations in
Cryptomeria japonica.
Between saplings generated on stem
and upper layer
Between saplings generated on hu-
mus and upper layer
Between the lower layer and the
upper layer
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i ] [ L 1 1
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Quadrat Size

DA I,

BERECHBNEE OE VY, Yrveve o3y
(Rhododendron meternichii var. yakushimanum),
7t ¥ (Pieris japonica), 4 ., % (Symplocos
myrtacea), 2 >4 7 7 &% 3 (Symplocos coreana),
Y&y (Cornus kousa), v »v4h% (Eurya
yakushimensis) ONFME, I, Hig (Fig. 5),
Iy ,/Isas Hi#R (Fig. 6) 205, HHEoE Wy~
ROy, FUoFH0 74, Ay HFORE, #
HPEDIEFIE N Y 2 v v 2 F5, 7 E, N4
JFDZRUIXITES. I SRR O VRIEET
3, TOHRMOARE IRy Ry, 2UFy T T4
FE1Im2 PTFE 16m?, exeyh+ 1, 1m?y
T, 8m?, 3Zm? LYl TE B, —F, HhHEoEN
BT, TOHEMOREINIM2LTTHS &)
WiT& 2, L7, N1 3T/ asn
HI#RD ©— 2 AT/ 0T, HE2HRT 2 HEE
OHFIThIVWEEbNn 5.

(3) EOEE S 7186

BB LRI OVHIHRERIE 012225720
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Fig. 8. R’;-quadrat size-relations between Cryptomeria japonica
and various species.
O ==—0 Rhododendron meternichii var. yakushimanum
-0 Symplocos myrtacea
N——/\ Pieris japonica
O———0O Cornus kousa
[(d———[3 Symplocos coreana
NAN———AN Eurya yakushimensis
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Fig. 9. R’;-quadrat size-relations between Cryptomeria japonica
sapling generated on stem and various species.
(For symbol identification see Fig. 8)
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Fig. 10. R’;-quadrat size-relations between the lower layer (H<(0.5m)

of Cryptomeria japonica and various species.
(For symbol identification see Fig. 8)
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Fig. 11. R’s-quadrat size-relations between the upper layer (H=0.5m)
of Cryptomeria japonica and various species.
(For symbol identification see Fig. 8)
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R’;-quadrat size relations between

the broad-leaved species.
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7k,
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Between Rhododendron meternichii
var. yakushimanum and Pieris
japonica

Between Symplocos myrtacea and
Picris japonica

Between Rhododendron meternichii
var. yakushimanum and Symplocos
myrtacea
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ERINFFA

z 22

A A R RERIEMRND 2 F OV Ik, 3
TORETHERIMZ L, JEROITITIIIEOHBIA
BHCERbE SR, TOZ e, o<
9N Fe D ORBRKSL UMD E T« v IR
OEEARIET V& 2R B LWV #ih EI13RLD.
—fz, FRKITBWTIE, HESRERDZT 5,
EERES A LD RTREBZLOND. T AF
ORI, HOBAREA TN E AT, IERIZIE, 2
¥ FEOEUT, A5 LB MARESHEE L T 5%
FICHEHTL WAz 6N5. 7220, SHfgsN
PoEEELAS, FRARIRERIIE EEASHE OIS [ D%
HH T ORBTH A, EIIBAR FRAOFRE
TH DD 5 TIHIL.

L7d8-T, XBICBAAXONHMG 2 LE L
R PEFERFRZ I S22 L, HRICHE L 2o 2R
T BiciE, —Wgs XY Ao [RERICE 2 AT
bz, BHIAEENCL - 2 B S A NTEA A
BEThDH Y.

3 #

BARD BA A FRREMS 2RI, HRTD I,
13, Ioo/Ioas FERB LU Ry IHEEHWT,
Sy ZREAR L QW B TR OO S - SR 02 U 2
L 72,

s, KEEOFEETEDES 1550 m il (8
CZTUNBHID ThY, TOHMMHOHE L E» D
ER R OERE, ThZh WI=58, Cl=-26.5
Th -7z SEDIH TROBEII S 91278 - 7.

1) 2 ¥ORTHE, BEOMME S LA 2R
Lcws (Fig. 1 & 2).

2) A FORERNL, BEDH DHIK L TEREL T
AR HE\ (Table 3 & 4).

3) AXONEIEORIE, HeRd (stem), HERY
(humus), A ¥ F (H=<0.5m), A ¥k (H=
0.5) & y/NERIZE-#ERNTET, TOHNIT
o o FayfEchsd (Fig. 3 & 4).

4) (EAE O LY O E ARG, SRR
Wi e ERT Y, ZUFVTITEE, bX LY FOR
LHROIERIZENY 2 vy e 2 F Y, TR E,
NA 2 FO2FHCXITE S (Fig. 5 & 6).

5) 2 X&BEDSFEEOTFEOHENL, =¥ EBEHE
B (stem) OROMHEBEZRE, TN THWIEDHZR
LT3 (Fig. 7).

6) 2 FXOHE & HBIGEE D r KRR O 9115 B

3, LAY FLTEED2KEEERE, TNTH
DffiERL TS (Fig. 8~11).

7) 2 X0, 2FXEEOFATLIY AX L
B L ALK LT B EIICET LT 5.

BiEE RIS PV R B R AR AR T
RWHIT, WAHKEWRER, KWEEDARZCEHOER
RT 5. FRLMY F & D TERABAFRICHEIEENC

- 1.

52 JeEHF oA, IHRIST 412 7 28 H ik
T 7 ATHRME TR L.

XX [
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Summary

The purpose of this study is to show the distributional patterns of Yakusugi (Crypto-
meria japonica) and of some other species in the Yakusugi natural forest.

In this paper we report the distributional patterns of those obtained by the analyses
of Morishita’s I; index, L« /L. index and R’; index.

The studying area, belonging to Yaku-island in Kagoshima Prefecture, is located on
the south-western slope of Mt. Nagata (1,886m), the altitude being ahout 1,550m high.
The estimated warm index (WI) is 58°C and cold index (CI) is —26.5°C, respectively.

Some distributional patterns recognized by the writers are as in the followings:

1. Of Sugi the basal diameter distribution and the height distribution show the
L-shaped distributions (Fig. 1 and 2).

2. Of Sugi-sapling the number of stems generated on the humus is greater than
those on any other areas (Table 3 and 4).

3. In case of Sugi-strata, concerning the saplings generated on the stem, on the
humus, including both the lower layer (Height<{0.5m) and the upper layer (Height=0.5
m), the distributional patterns show some aggregated distributions of small colonies; in
case of intra-colony, the pattern shows random distributions (Fig. 3 and 4).

4. In case of the broad-leaved species, we recognized two distributional patterns.
The one was a highly aggregated distribution of colonies shown by Cormus kousa, Sym-
plocos coreana and Eurya yakushimensis. The other was a low aggregated distribution
shown by Rhododendron meternichii var. yakushimanum, Pieris japonica and Symplocos
myrtacea (Fig. 5 and 6).

5. In case of the Sugi-strata, the interstrata-correlations of distributions are posi-
tively high, excepting the correlation between Sugi-upper layer and its sapling generated
on the stem (Fig. 7).

6. The intercorrelations of distribution between the respective Sugi-stratum and the
broad-leaved species are all negative, excepting that between the respective Sugi-stratum
and Eurya yakushimensis, and that between the respective Sugi-stratum and Pieris
japonica (Fig. 8-11).

7. Sugi-saplings are generated on the space, located around the upper layer of Sugi,
where the upper layer of Sugi and the lower layer of broad-leaved species are mutually
in rejection.



