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Phytosociological Studies of the Natural Cryptomeria Stand
in the West-southern Part of Isl. Yakushima, Kyusyu

Shizuo Sako and Jiro MINaMI

(Laboratory of Silviculture)
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Table 1. Table showing the monthly distribution of temperature in °C for 1961 and
1965 at Kosugidani Working Station (640 m above the sea level).

Jan. Feb. l Mar. '/Si?r | May ‘ Jun. ‘ Jul.

Mean
Aug. ‘ S‘jcrpt- ‘ OCT- Nov. | Dec. | ;1nval

|
2.1 &o[ @4] uﬁ’ 17.1 | Wﬁ! 23.8

23.0 20.6 15.6 11. 4 6.1 13. 4

Table 2. Table showing the monthly distribution of rainfall in mm for 1961 and
1965 at Kosugidani Working Station (640 m above the sea level).

Jan. ’ Feb. | Mar. F Apr. ’ May ’ Jun. ’ Jul.

660. 8 { 271. 4 } 229.7 1 542, 7 . 901, 7 ' 878. 6 ‘ 405.2 ‘ 858.9 l 825.3 ’ 735.5 | 483.8 ; 3510 | 6820.4

Aug ’ Sept. [ Oct. l Nov ‘ Dec. Total
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Fig. 1. Hythergraph showing seasonal variations of temperature and
precipitation at Kosugidani Working Station (640m above the
sea level).

Table 3. Explanation of sample plots cited.

No. of | Alt. | . !
sample| in | E)‘Eipoonm Slope Area \ Places
,p,l,qt,sm,,,,(,m),\ o U
1 “ 1540 | W e | 25 mx2s ml ?ubcompartment 1z, compartment 13, Kuromi national
, . | ‘
S R IO A S ~ | forest. IR ) I
2 l 1300 \‘ N.W. ‘ 200 | 25 mx 25 m! ?(x)lllr)ecs(t).mpartment \~, compartment 13, Kuromi national
. - e - R R ) ..__
3 ] 1300 | S. S.W. \ 17° | 25 m><25m1 ?:Pecsc;.mpartment v, compartment 17, Kuromi national
4' i 200 E 200 | 25 mx2s m | ?ubcompartment \», compartment 17, Kuromi national
s e e forest, .
5 Y 1200 ‘ S | 20° | 25 m><25mi ?ubcompartment v, compartment 13, Kuromi national
| I : | | forest.
L ey st emrehye . . —
6 | 1180 | W. | ‘( 25 mX 25 m | Subcompartment \», compartment 13, Kuromi national

forest.
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No. of | Alt. .

sample | in E)t(i%(;fl Slope! Area Places

plots | (m) | I R B

| t N n n

7 1150 E. 15° ' 50 mX50 m ?g&c;(t)mpartment W, compartment 17, Kuromi national
8 1100 ‘ w. J 350 | 25 mX 25 m ?ggcs?mpartment W, compartment 13, Kuromi national
9 1000 | S, E; ’ ag° ; 25 mx 25 m ?(l)lrbecs?mpartmeﬁf“l)\, compartment 20, Kuromi national
10 900 | N.W. i 26° ' 25 mX25 m ?grbecs?mpartment X, compartment 14, Kuromi national
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Fig. 2. Map showi
national forest. (Isl. Yakushima)
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Table 4. Table showing the numbers of individual (No.), volumes in m? (V)
per 1/16 ha. and percentage volumes (%V) of tree species belongi-
ng to the Ist~3rd strata in the Cryptomeria forest at 1540 m above
the sea level.

, ? 1st. 2nd. .
Height of stratum | St stratu mo nd stratum e 3rd. stratum
. } ldm~12m 12m~5m Sm~2m
Species : e —— :
‘ No.| V [ v [No.| v I %v [No.| v | v

Cryptomeria japonica 8 | 9.33 |100.0 [ f 2| 0.02 1.1
Symplocos coreana | ‘ 9 0.64 | 44.6 181 0.34 17.1
Trochodendron aralioides ! i 4 0.26 18. 4 3| 0.03 1.5
Cornus Kousa r \ 5 | 0.15 | 10.5 2| 0.03 1.3
Stewartia monadelpha . 1 3 1 015 ‘ 10. 4 3! 0.05 2.3

Rhododendron Metternichii i : v
var. yakushimanum 1 010 @ 7.1 34 | 0. 33 16. 4
Pieris japonica 1 | 008 | 5.8 41 @ 0.44 22: 4
Symplocos myrtacea | i 2 1 005 | 32, 23) 0.26 13.0
Eurya yakushimensis ; } 1 - 46 0.40 20.0
Daphniphyllum macropodum | | 117 0.10 4.9
Total 8 | 933 |w000 | 25 | 14 ]100.0 ] 183’ 1.98 | 100.0

Table 5. Table showing the average cover degrees (C) and percentage
frequencies (%F) of species belonging to the 4th and Sth st-
ratum (shrub and harbaceous layer) in the Cryptomeria forest
at 1540 m above the sea level.

4th stratum

. ‘ Sth stratum
Spec1es SR N

C ‘ %F | C | %F
Sasa Owatarii ’ 1.6 ‘ 71 ’
Pieris japonica { L5 | 71 ' 43
Symplocos myrtacea . 0.9 | 57 | L 14
Rhododendron Metternichii var. yakushimanum @ |- ! 14 |- 14
Carex multifolia ‘ | 3.0 100
Lysimachia japonica var. minutissima ‘ ‘ 1.6 71
Symplocos coreana ‘ Lo 71
Viola Boissieuana | 0.5 57
Hypericum pseudopetiolatum var. yakushimense | |+ 57
Melampyrum laxum : ! R 57
Eurya yakushimensis : Lo 57
Lycopodium sitchense var. nikoense " 1.9 43
Cirsium yakushimense 1.5 100
Oxalis Acetosella 0.6 43
Microstegium vimineum var. polystachyum L 0.6 43
Thelypteris quelpaertensis | . 43
Clinopodium micranthum var. yakushimense -+ 43
Mitchella undulata | 4+ 43
Carex leucochloa var. discoidea | + 29
Angelica longeradiata ; + 29
Brachypodium sylvaticum var. miserum | + 29
Smilax China | j + 29
Chionographis Koidzumiana | ! + 29
Lunathyrium petersenii var. grammitoides : -+ 29
Viola Maximowicziana -+ 14
Cornus Kousa L 14
Chloranthus serratus |+ 14
Viola verecunda var. yakushimensis | P+ 14
Rhus ambigua ‘ -+ 14
Galium yakusimense + 14
Parnassia palustris var. multiseta L 14
Elaeagnus yakushimensis -+ 14
Daphniphyllum macropodum o 14
Plagiogyria adnata - 14
Scutellaria indica var. parvifolia + 14
Perillula reptans .

o
[}
~
—
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Table 6. Table showing the numbers of individual (No.), volumes in m* (V) per
strata in the forests at different elevations.

First stratum

- Elevat‘%‘e?gfhfaggp%gepm 1s00m | 1300m 1200 m: 1200 m
. ist. stratum 1sz m~23 m ‘23 m~20m 25 m~2O m 28m~25m
Species No.| V| %V No.| Vv %V No.| V| %V No.| v | %V
R e oo ! N ! B
Cryptomeria japonica 11| 48.90 8. 7' 8.26.30 54.6 8.5 32.52 66.0 16 | 79.20| 99.7
Trochodendron aralioides ! | | 92018 41.9/1 @ 8. 59| 17. 4|
Kalopanax pictus var. lutchuensis. 1, 6.20 11.3 1 1.63 3.4/ 0. 3| 0.71] t
Abies firma b ‘ 1| 7,060 143
Tsuga Sieboldii 1 | i
Chamaecyparis obtusa 0.3 0.42 0.9 :
Schizophragma hydrangeoides ‘ 1. 003 0.1 ’ 1 Il 1 021 0.3
Total “ 12 : 55. 10"1 100.0/ 19 \ 48. 14\ 100. o“u l 49, 30“ 100.0| 17 % 79. 41| 100.0
| | |
Second stratum
1 i |
Elevation e?gfhiagf‘p,}g Plot 1300m ‘ 1300 m 1200m | 1200m
T~ ~ 2 B~ I~
2nd. stratumi,*ﬁzoni 10 ,m,,,-, 20m~10m O m~10m 17»25 m~10m
Species Loy oV INa IV Ne | o
iNo. vV | %V iNo. \' i %N ‘No.’ \' %V No.| V | %V
— I | — L : .
| i
Trochodendron aralioides 7] 838 es.4 1| 0421000 35 397 7.9 8| 9.00 768
Cryptomeris japonica | 3, L51L 123 : 2.3, 1.52] 26.0 “ |
Lllicium anisatum 3| o8l 68 0.3 0.07 1.2 13| 271 23.2
Cephalotaxus Harringtonia ! { ; \ | 1
Chamaecyparis obutusa l 1, 0.50, 4 O‘
Cleyera japonica | | | ?
Clethra barbinervis L1, 0.42 3.4 |
Lindera erythrocarpa | ; | |
Acer Sieboldianum L2010 042 2 0 Lo.8 0.29 4.9
Stewartia monadelpha “ ; \ i | ‘
Ilex pedunculosa P11 023 1.9 |
Eurya japonica | 1 |
Rhododendron Tashiroi ‘ 10 015 1.2
Camellia japonica 1 \
Prunus Jamasakura ‘ i 1
Abies firma ‘ i 1 ! l
Symplocos Tanakae | ‘ ; ‘
Camellia Sasanqua | | | ‘ | ;
Actinodaphne longifolia ‘ ‘ ! 1 1 ;
. o ,__77717‘”7”71 T i ; | i
Total 19 \ 12,24 100.0 1 ; 0.42 100.0| 6.8 5.85] 100.0| 21 ] 11.71\ 100.0
S . o e e : I -
Third stratum (10m~5m in height)
- Elevation of |
‘ sample plot ‘ 1300 m - VISOOOm B 1200 m ‘ 1200 m
| i [ |
Species No. V ' %V |No V %V No. V |&V No.| V| %V
. i i I
. - ‘ . S “,
Rhododendron Tashiroi 20| 151 soe 4| 018 23.2 9.3 0.35 287 8| 0.48 457
Pieris japonica 2] 013 6.0 | 0.3 0.01' 0.7 1
Clethra barvinervis 1] 0100 5.5 1 0.3 0.03 2.6
Symplocos myrtacea 4! 0.100 5.3 21 0.0y 1.7 45 0.12 9.4 1 0.05] 4.7
Trochodendron aralioides Sl 0,05 2.6 ; 1.5 0.33 i
Lllicium anisatum 8! 0.56 75.1 4.8 0.30 24 1 7| 0.52 49.6
Cryptomeria japonica 0.5 0.04 238
Ilex pedunculosa 0.5 0.03 2.6
Cleyera japcnica 0.5 0.02 1. 8
Daphniphyllum macropodum ; 0.3, 0.0l 1.0
Camellia japonica | : | |
Eurya japonica 1 ! ;
Camellia Sasanqua i ‘ | | i l
Zanthoxylum piperitum ! 1 J ; ! i ‘ ‘ |
i ! ' | i | i !
| T [
(37 1.88 100.0 14 1 0.77! 100.022. 3 Y
[ . I o i

Total

| |
1.23,100.0/ 16 |
S 1**,, B

05| 100.0
) _—
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1/16 ha. and percentage volumes (%V) of tree species belonging to the 1st~4th
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1180 m 1150 m 1100 m 10m | 90om
30 m~26m 27 m~25m 33 m~30 m 83 m~30 m f 28m~20m
No. | %V NoV %V No.| V | %V |[No.| vV | av No. Vv [#v
! ! ! ! | T
10 | 42.01 100.00 17 | 80.72 95.1] 9 |s5.67 529 8| e 74 8. 42 2131 59.0
1 | | | 2 | 991 2.5
1] 415 49 | 1| 488 135
J | 23177 471 ; o |
| 2| 7.93 106
| | i
| | | |
4 | I —

10 | 42. 01 100. o‘ 18 ‘ 84. 87‘ 100. o 1 f 67, 46[ 100. o‘ 10 { 74. 67; 100.0. 5 j 36. o9j 100.0
1180 72 1150 m 1100 1000 m | 900 m
26m~10m 25m~10m 80m~10m 30m~10m [ 20m~10m
No V |2V No| v %V No.| vV [V N o/ V |V No| vV gV
| 472 679 5| 488 6.3 1| 7.49 527 8| 640 80 2| o064 124
'3 199 289 1] o.es 9.1( 1 0% %8 2| L1g o 5 2| 5.42 656

4] Llg 160 2 o4z a0 3 12 76 ;
, 1] 071 136
| ‘ A 28.9
l'1] 033 47 1| 023 31 } ;
L 1 133 7.9
| o 1 0.73 4.4 |
| . | |
| : 1] 016 0.9 ‘
1) 033 45 | 1, 016 0.9
’ . | 1. 0.16 0.9
| | 3| 4.53 3.9
4 | 1, 074 5.2 a
| ! 1 ‘ 0.37] 2.6 |
| o | 1032 62
| o | 1] 01z 22
8| 7.0 100.0/ 12 | 7.26 100.0] 9 | 14.21] 100.0| 39 | 16.82 100.0 7 | 5.22 100.0
N ! - IR I
1180 m 1150 m 1100 m 1000 m ] 900 m
h B E ] S
No. V |#%V No| V %V No| V |%V|No| V \/V No.| V | %V
14| 036 58.1 18 0.60 3.8 13 0.5 323 10! 032 347 6 o019 216
| | | j 2| 004 46
5/ 012 203 3! 0.06 3.9 13 0.24 153 | 7 024 26.6
11 0.06 10.8 2/ 005 29 2| 0.15 9.6 1 008 90 1 004 40
| 16 | 0.88 55.4 11| 0.57 3.1 3 018 19.6 9 0.34 7.4
1, 006 10.8 | : | | |
| | ‘ : | ; ‘
j 3 1 | 1 ooz 14 9! 026 282 1 ool o7
| | 1] oos 31
J | | 11 004 23 1 004 3.9
l | 1 | 3 007 81
[ | | i | ; 1. 001 L6
21 ‘ 0.59 100.0| 39 | 1.59f 100. oj 42 ‘ 1. 59‘ 100. 04 26 ; 0. 92! 100. o‘ 28 o 90% 100.0
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Fourth stratum (5 m~2m in height)

Elevation of
sample plot 4%1300 m '

Species INo. l

| s8]

Rhododendron Tashiroi ‘ 1
1 i 37. 9

Symplocos myrtacea !
Ilex pedunculosa | 2.7,
Pieris japonica ‘ 1.3
Hlicium anisatum b |
Trochodendron aralioides | | ‘
Cleyera japonica P
Eurya yakushimensis ‘
Abies firma
Symplocos Tanakae |
Eurya japonica | |
Camellia Sasanqua b |
Actinodaphne longifolia \‘

Total

v |#V | v

2802 1000 7| 0.17 | 100 | 07

No.

N

1. 0.
110

‘ |
9 0.3 0.001 1.
15.6

i 1 0.3 0.003/ 4.

R .
| | | | .

\

100. Ol 14 ‘ 0.12 | 100.0

MET -TL 5. COHE X TEH DUk 600 m—800
m T34 AATEL, ARXHY, YFI, ZuNA
LHRON B ERILERKE 1L > T 5.

2 FEANE UTi S BB BEa R A LIS HIEL
L, IRk E O R OMARIE Y TR AFE
Witk 500 m—1000 2 DPDIEAID 1 IEDEOET T
Blbh, DEOVH, €3, /&, avvTy, T
#  MEOGHER & kR 45m L& 78 5 THT L
A 2 F O WSROI A L, 812 IR 15m
WTELBEDENHFLL. FRTHEaZY N
), ARV, 7RYT, Yoz, ARTY, N
o/ F, HFIES X, ¥YT=Vr4, T
hAHVT, vao, TANA, ARV
y, TOTR, ¥ AE, FhE, LXYYT, vT
yNE, YawTs, ThYVY, FFF, vrsF
i, Nz FURY, Mk, 23/ %, 4 TFE
DRIATHERR X3, FRCERVEN B D AT Lo
TP < FHU3HD T < MIKIEAIPUCE AT
WA, TS USRS ARS R WS 15 2 F AU,
BALDSE RO TR O AT 5 O THER DK

vy,

=B ) VAN

NWEEIIMRD T ETHBVFPBDOAFHICR SN
%15 B AKORES RS Lo e &, 1A
Y=o =, Ivaxs, v, v/ ¥, VHEE
BT BT &, HCY< s/ v OREOE LT L,
TRAI 7 ZROMAD DN &, KRICEE 2ER
PURFOFGENTE CKRPIZIAB 0 T LFDATRE
WO 7 F fk & 1R D IO BARE LT 5.

Z 51y
1) M5 BARMEA, 133, 2-14 (1933)
2)  WIIRATE ¢ REVE L LA B R B N AR
%4, 82-92 (1950)
3) ATIMT : BB, 2 3%, 9-14 (1950)
4) Ak Ao B, 25%, 34-55 (1940)
5) JUH At fEAEMEG, 1-45 (1983)
6) bR ®, No. 8, 163-168 (1934)
7) MEAMMPIRAL ETLREARERVE

(1936)

R AT AR B R EEE, 11, B,
4!, 1-637 (1934)

AR AR . LB RRATEMAETERYE (EY
) 5, 63-126 (1926)

8)

9)

Summary

1) The clarification of the structure of the natural Cryptomeria-stand in the west-southern
part of Isl. Yakushima, Kyusyu is what is aimed in this study.

2) The citation of the data on the temperature and rainfall was made from those furnished
by Kosugidani Working Station (64072 above the sea-level).

3) To make the investigation more effective, the location of nine quadrats (each of them
being 25 mx25m) and of one quadrat (50 7250 m) was made at different elevations in the forest.

The differentiation of 5 to 6 strata was carried out according to the height of the forest-trees,
with the measurement of all the trees upward of 2em in diameter at the breast-height performed.

In the respective quadrats were located nine belt-transects of 2mx24m and one belt-transect

of 2m x50 m.
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1180m 1150 m 1100 m 1000 m 900 m

No‘.r | Vv

| %V No. V | %V No.| vV |%V No.| V | %V No| v |&v

161 0.16 7 37.20 12| 0.15 | 41.3

41002 132 4|004| 323 i
17 | 0,09 | 64.0 11001 | 9.92/ 019| 43.5 8 007 19.2 3 0.03| 27.5
|
10004 27 6]007| 551/ 10|0.05| 12,311 | 0.10! 28.3 9 0.05| 5.3
21001 | 53 | 21002 5.4 |
| 10004 27 | 21002 5.8
21002 14.8 | | |
| | 1 0.004 0.8
| 10004 0.8 ;
| 1,002 54 1 0004 38
| g 100l | 13.6
; } 3.8

1 0.004

26 | 0.14 | 100.0 21 l 0.13 l 100.0| 57 | 0.43 ‘ 1oo.o} 34 | 0.35 | 100.0 15 | 0.10 1’ 100.0
I . L ! S )

Acquisition of any informations concerning the floristic composition, cover degrees and fre-
quencies of all the species belonging to the shrub and herbaceous layers was aimed in setting
these belt-transects.

4) The structure of the natural Cryptomeria-stand in the west-southern part of Isl. Yaku-
shima was made clarified by these studies with the following results obtained :

At the district situated 1540 7z above the sea-level, the stand is represented by Cryptomeria
Jjaponica-Symplocos coreana-Sasa Owatarii sociation.

At 900m-1300m above the sea-level, the stand is represented by

1. Cryptomeria japonica-Trochodendron aralioides-Rhododendron Tashiroi sociation.

1I. Cryptomeria japonica-Trochodendron aralioides-Illicium anisatum: sociation.

In Table 4-7 are shown the structural characteristics of each of these forests.

At the district situated about 900713007 above the sea-level, the natural Cryptomeria-stands
in the west-southern part of Isl. Yakushima represent Cryptomeria japonica-Trochodendron aralioides
association. Under the environment where the forest-floor is drained for better, Rhododendron
Tashiroi appears abundantly in the lower layer of the forests.

At the district above alt. 1500m, the Cryptomeria-stands represent Cryptomeria japonica-Sasa
Owatarii association, with the middle layer composed of the tree species such as Symplocos
coreana, Trochodendron aralioides, Cornus Kousa, Rhododendron Metternichii var. yakushimanum, Pieris
japonica, Symplocos myrtacea, Eurya yakushimensis and Daphniphyllum macropodum, and the Crypto-
meria is prone to become stunted by the winds.
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Phot. 1.

n [ A ¢} /i

A view of an old stump of Cryptomeria densely covered with mosses which
seems cut down about a century ago. (Compartment 17, alt. about 1150m.)

Phot. 2. A Cryptomeria embraced by Troc-
hodendron aralioides which seems
grown at first as an epiphyte (alt.
1000m.)
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Phot. 3. An inner view of Cryptomeria forest at alt. 1000m.

Phot. 4. An inner view of Cryptomeria forest at alt. 1150m.

65



66

il N o B

Phot. 5. An inner view of Cryptomeria forest at alt. 1180m.

Phot. 6.

An inner view of Cryptomeria forest at alt. about 1250m.
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Phot. 7. An inner view of Cryptomeria
forest at alt. 1300 m.

Phot. 8. An inner view of Cryptomeria forest at alt. 1200 m.
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Phot. 9. A stunted Cryptomeria about 13m.
in height at alt. about 1540m. by
Shikanosawa.

Phot. 10.

A view of natural stand of

Cryptomeria by Shikanosawa at

alt. 1540m.



Phot. 11.
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A view of natural stand of Cryptomeria protected for natural monument.

Phot. 12. An inner view of Cryptomeria forest at alt. 900m,
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