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The Stand-structure and the Growth of the Yaku-Sugi (Cryptomeria japonica) Natural
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Permanent plot Mountain

1 Hanagama a Mt. Miyanoura (1936m)

2 Tenmonno-mori b Mt. Nagata (1886m)

3 Futaridakeno-komichi ¢ Mt. Kuromi (1836m)

4 Shiratani d Mt. Tacchuu (1511m)
e Mt. Tsubokiri (1409m)
f Mt. Shichigo (1492m)

Miyanoura River

Nagata R.

Anbou R.
Segirei R.

Koyouji R.
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Fig. 1. Distribution of permanent plots in Yaku-shima Island.

Photo 1. An inner view of the Yaku-Sugi (Cryptomeria japonica) natural forest in the survey plot.
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Table 1 Species number of stems and their volumes per plot (0.2 ha)
1973 1983
Species i:gf?r%j Volume (%) izz:e(r%j) ; Volume (%)
A ¥ |(Cryptomeria japonica) 37( 11.4) | 82.307wm?( 70.6) | 37( 9.7) [100.371m( 72.4)
| / * |(Chamaecyparis obutusa) 1( 0.3)} 1.007 ( 0.9)| 1{ 0.3)| 1.106 ( 0.8)
V A \(Tsuga sieboldii) 2( 0.3)]| 11.765 ( 10.1)| 2( 0.5)| 10.578 ( 7.6)
X 7 WV < |(Trochodendron aralioides) 22( 6.8)| 11.032 ( 9.5)| 24( 6.3)| 11.484 ( 8.3)
Y% 3 |(Illicium religiosum) 82( 25.2) | 3.627 ( 3.1)| 93( 24.3)| 4.916 ( 3.5)
N A X |(Symplocos myrtacea) 40( 12.3) | 0.832 ( 0.7)| 50( 13.0) | 1.298 ( 0.9)
¥ ¥ A |(Camellia sasanqua) 10 0.1)] 0.009 ( 0.0)| 1( 0.3)] 0.010 ( 0.0)
4+ h  *F |(Cleyera japonica) 30( 9.2)| 0.741 ( 0.6)| 33( 8.6)| 1.299 ( 0.9)
€ ¥ B * |(Eurya japonica) 4 1.2)] 0135 ( 0.1)] 4( 1.0)| 0.217 ( 0.2)
Y 7= 4 4 |(Cinnamomum japonicum) 2( 0.5)| 0.027 ( 0.0)| 2( 0.5 0.05 ( 0.0)
T A ¥ T |(Carpinus laxiflora) 9( 2.8)| 0.445 ( 0.4)| 16( 4.2)| 0.630 ( 0.4)
¥ A ¥ ¥ J ((Stewaria monadelpha) 4( 1.2)| 2.227 ( 1.9)| 4( 1.0)| 2.88 ( 2.1)
%2 5V TV \(Rhododeandron tashiroi) 75( 23.1) | 1.717 ( 1.5)|100( 26.1)| 2.850 ( 2.1)
2 X ) N |(Daphniphyllum macropodum) 11( 3.4)| 0.668 ( 0.6)| 12( 3.1){ 0.915 ( 0.7)
1) v I 3% ((Camellia japonica) 4( 1.2){ 0.066 ( 0.0)| 4( 1.0){ 0.116 ( 0.1)
F F A < F |(Sorbus cammixta) 1( 0.6)| 0.024 ( 0.0)| 0O( 0.0){ 0.000 ( 0.0)
Total 325(100.0) [116. 629m'(100.0) |383(100.0) | 138. 707n(100. 0)
£2  7uav b (02ha) H720 OEEHIOFEE MR
Table 2 Number of stems of diameter class and their volumes per plot (0.2 ha)
Diameter 1973 1983
Items
class ety | Volme (%) | Nemberof | Volume (%)
small (d <24em) 11( 29.8) 0.96n’( 1.2) | 10( 27.0) 0.96m( 1.0)
Cryptomeria medium(26< d <38) 8( 21.6) 532 ( 6.5) 8( 21.6) 6.36 ( 6.4)
japonica |large (d >40) 18( 48.6) | 76.03 ( 92.3) | 19( 51.4) | 93.05 ( 92.6)
total 37(100.0) | 82.31 (100.0) | 37(100.0) {100.37 (100.0)
small 11( 27.5) 0.96 ( 1.0) | 10( 25.0) 0.96 ( 0.9)
Coniferous freeg® meditm 8(20.0) | 532 ( 56) | 9(22.5) | 7.47 ( 6.7)
large 21( 52.5) | 88.80 ( 93.4) | 21( 52.5) [103.63 ( 92.4)
total 40(100.0) | 95.08 (100.0) | 40(100.0) |112.06 (100.0)
small 274( 96.1) 8.80 ( 40.8) [331( 96.5) | 13.27 ( 49.8)
Broad—leaved medium 8( 2.8) 3.16 ( 14.7) 9( 2.6) 4.10 ( 15.4)
trees |large 3( 1.1) | 9.59 (44.5) | 3( 0.9) | 9.28 ( 34.8)
total 285(100.0) | 21.55 (100.0) |343(100.0) | 26.65 (100.0)
small 285( 87.7) 9.76 ( 8.4) |341( 89.0) | 14.23 ( 10.3)
medium 16( 4.9) 8.48 ( 7.3) | 18( 4.7) | 11.57 ( 8.3)
Total
large 24( 7.4) | 98.39 ( 84.3) | 24( 6.3) [112.91 ( 81.4)
total 325(100.0) (116.63 (100.0) |383(100.0) {138.71 (100.0)

*including Cryptomeria japonica
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Fig. 3. Diameter distribution.
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Table 3 Statistics of d.b.h.

Cryptomenia japonica |Broad—leaved trees Total
Items

1973 1983 1973 1983 1973 1983
Stems per plot 37 37 285 343 325 383
Average (em)| 45.1 49.3 10.8 11.2 15.3 15.0
Maximum (em)| 160.0 149.6 106. 5 94.0 160.0 149.6
Minimum (cm) 5.0 5.0 5.0 5.0 5.0 5.0
Coefficient of oy 72.3 | 69.5 | 80.0 | 77.1 | 119.7 | 122.0

BICFIF—RIISHELTH Y, FHERIE 10 FFO 45.1em 5 H 49.3em (CHEIML TN S,

DEIL, 10FRIEREOHE T E ZOEARMETEZ 2N Eh Fig. 4 & Table 4 IZ7R 9, 2K
DA, RIEOFHAEBERDOE— NI 5m TH-o772p5, SENE Tm Il 2 VERDOSH LY LA ~D
BRENBOSND, ULIH>T, Table 4 IZRT &5 ICAHRARDOFEGHEIX, 10 EFRID 7.6m b 5
9.1m ICHEIMLTWVWA, IHIAFLZITOMETHIRXZOERSHLARKIFIF—RIIHHELTHED,
EEDOBELIVLHLLBENDEBRIED NG,

4 BEOERHEHE
Table 4 Statistics of tree—height

Cryptomeria japonica |Broad—leaved trees Total
Items

1973 1983 | 1973 | 1983 1973 1983
Stems per plot 37 37 285 343 325 383
Average (m)| 17.2 19.1 6.2 7.9 7.6 9.1
Maximum  (m)| 28.0 31.6 22.0 18.8 28.0 31.6
Minimum (m)| 4.0 5.2 3.0 3.4 3.0 3.4
Coefficient of 0y| 41.8 | 36.6 41.5 | 32.3 | 655 | 51.2

B & K &
DEDED» 5, 10 FEOMBERBZ KD, TOMR% Table 5 ICRT, 58, MBELERES
UCRERERBZESUCMAERE (AER) ¥ 2HL, KR LVEHERITES 1,

G+ i =A—M+I=V2—-V1+Y

G+ EFEREBZEUCMARE

A AERBEOYEICS - 1RO EINE DM

M HRE
Y AERBEONEME
I ERERE

V2 IR OMS IR
V1 HHE O MR
EEROFHE I, TVLAT-RZ2AV, HERE, PEICEFEEL TORPEIERE TITIZATE
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Table 5 Conclusion of the stand growth of the permanent plot

1973 1983 1973~1983 Growth Mortality
Items gfusTel:s; Vol:sme gusr:lebl:; V(oi];x)m M(zrr:?gity Incr;r’nent Net %nl;t))Wth (r :;;e) (r ;;e)
Cryptomeria japonica 37 82.31 37 100. 37 0 0 18. 06 1.98 0
Coniferous trees™* 40 95.08 40 112.06 0 0 16. 98 1.64 0
Broad-leaved trees 285 21.55 343 26. 65 0.45 1.15 5.10 2.12 0.21
Total 325 116.63 383 138.71 0.45 1.15 22. 08 1.73 0.04

*including Cryptomeria japonica

212 %, HEEX 021 % T, 2ETIEEFNENL1T73%, 004 %Th-12,

T, AREZAHORFICH T, BEERERLIZLDOM Table 6 TH 5, Zhizkhif, ¥
DERRBIRET 201 BEBEEBEV, —FH, 2HRKRTIIPMEREPEKRBENEFN 355 % & 3.01 %
THEILEDP 12, EHITKREKRIE, 2EEDR%ZE5DTNEY, EEBTCHE2MMED62%Lrh
DTN EDL L, /N PRERPEROFEERTH S &b 5,

%6  EEBHOLERRER

Table 6 Conclusion of the growth on each diamater class

Mean
Items Class 1973 1983 | annual Growth
increment rate
Increment (1) () 0 () (m*) (%)
Crvot . Small diameter Class (S D) 0.96 0.96 0.00
ryptomeria
yptomena Medium diameter class (MD) 5.32 6.36 0.10 1.78
japonica .
Large diameter class (L D) 76.03 93.05 1.70 2.01
Total 82.31 100. 37 1.81 1.98
I 0.0 — —
. * SD 0.96 1.33 0.04 3.49
Coniferous
¢ MD 5.32 7.84 0.25 3.80
rees LD 88. 80 102. 89 1.41 1.47
Total 95.08 112. 06 1.70 1.64
I 1.15 0.11
SD 8. 80 12.57 0.38 3.56
Broad-1 d
road—ieave MD 3.16 3.65 0.05 1.47
trees
LD i 9.59 9.28 —0.03 —0.32
Total 21.55 26. 65 0.51 2.12
I 1.15 0.12
SD 9.76 13.91 0.42 3.55
Total MD 8.48 11.48 0.30 3.01
LD 98. 39 112.91 1.38 1.31
Total 116. 63 138.71 2.21 1.73

*including Cryptomeria japonica



BAAXKREROMSBEL ZDERIZDONT 85

5. EEZ7AY b2 EDERBOHE

SEFERTRE-25 70y 7OEZRMAL T, 1.0haDEETT Y b2EOERERBEZROFERT
WELT,

1) WEEREFOEYEEBOBRIC2RRA ) 25 3o ERERBRZRD S,

2) BiEthiRzE kD 5,

3) 10ERIOMEERIZ]) OBFE,PSBOLINIERBD 10ES2MA, RECEREHTET 5,

4) 3) CHEULIREOCER%., 2) OBEHKRICAAL, REOHSZHEET 5,
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6) LELDfEr s, 10EHOERERBZ2ECHAEREBRZERL, TVAT -X2HOLTERER
KD B,

5B, TOWEOHTKRDIZEFRRIL, AFUNOHERO T -8NP 5L, TLAXFLERD
BBEERLUTOVEDTAFIZED, Lo TAFELERO 2BELZFIZTOVWTEKD, 2ho®
FAWTHEZ{TS>TWVWS, LlEr s, HEEUIERERLIZLDH Table 7 TH 5,

HARRIL, AXT208% (95 %DIEHEXMBTIL041 %~ 3.27 %), LR 1.93 % ([E0.14 %~
4.20%), 2KT1x2.06% (037 %~ 347 %) ThHHEHEEEXNT,

&7 HEELKEETOy b2EOERE
Table 7 Estimated growth of the whole plot (1.0 ha)

= I
Cryptomeria 1973 377.88
Stand vol ¥
japonica | orand volume (m) ) oos 465. 50 393. 48 525. 36
Mortality () 0 0 0
Ingrowth (m) 0 0 0
+Net growth rate (%) 2.08 0.41 3.27
Broad—leaved 1973 140. 32
1Stand vol ¥
trees and volume (m) ) ge 168. 38 140. 32 214.47
Mortality (m®) 3.65 3.65 3.65
Ingrowth () 5.63 5.63 5.63
+Net growth rate (%) 1.93 0.14 4.20
Total 1973 661. 29
Stand Vol ¢
and Volume (nf) ;¢4 810. 99 684. 20 938.29
Mortality (nr) 3.65 3.65 3.65
Ingrowth (m®) 5.63 5.63 5.63
Net growth rate (%) 2.06 0.37 3.47
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63%) ILBUAKRERRKIZ, 152% (MERKT143 %) THBHEVEZRLUTVSEHREL
TW3,

CDEHIT, SHARREEPSUIIBEORRM TS, EREIX 14 %~ 25 %EETHY, &
DBAAFXFKREMRD 1.7 %13 FN 5 EEU L BEERLTBY, HI2EERYLETIIZVANE
EZzoh5%,

U, —ATIRI0ERMORIEMBE KA DAIEMOMICIE, BIEFDENIZLLBRENEENT
WBEEEZEZBDPURTHADH, LIt ->T, SEOFHROBRBWFEZEETHELVERZES
RBIZI,RETHEETOy NOMBTL2ED T, BAAXFKREROE X122\ T OMEEH 2 A -
WIRZTE O NENH B,

7. B 9

BABEDAXRKRERD %, KERITHRBE LS ORMEEZITE O BEZBEL,IITHIEZH
BNz, Y7 2AFX7 Y FRINBTAEE 7Ty b (ZARZFD/NME 1.0ha: 1973 FRE) O—Bx2H
BILT, BAATRARERTOMOGEEL £ D 10 FFHOERZRS2ITL T,

1) 83 (AF, /%, V) KEEAKRORLIZR SN o 1205, [RER, Ficr 7YY
Y, N4 X OMEFIT L AEBIEMAR 507z ((Table 1)

2) PNEHR (24em LIR), FEHK (26 ~ 38em ), KEHL (40ecm DI L) OXRKEIE1E, 10 FEH]
7M88:5:7 CHRENSI:5:6H-1DIIHLT, MEEIEIZZNEN9:7:84,10:8:82TdH-
7z ( Table 2 ),

3) EMKOER - ESHE AN LESHEZRLTV, BRI, G N0E% (H
EOEMZEKT ) RHOHNEHDD, ERRKOKETE-F, FHE b 10 FFi&FIERA—T
botl. BEST L, WELENOBBIZOON, E— FX5m AP 5 TmiZ, FHH 7.6m» 5
9.1m iz L T2 (Fig. 3,4 ).

4) BE 10 FHOEFRERER2SCEFEMEREEKIL, K2ETII LT3 %THY, AFLZTOD
EERIZ1.98 %, IFEMTIZ212% TH -1z ( Table5 ),

5) BBAOEERIL, NEERHS 355 % TRLEL, N PEBOKKBERDEEKTH- 12
( Table 6 ),

6) S\ LN T—F %EIC, 1.0ha DEE7 Ty F2EROEERB LU, ZOEREEHEL
1EZD, SRTIE2.06% (95 % DEBEXMT0.37~347%) THY, AFXLZIFTIEL2.08% ([
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0.41 ~ 3.27%), LhZEMTIZ1.93% ([F0.14 ~4.20 %) T&H 12 (Table 7 ),
8. b3

COWREZIIUDBICH Y, BREEPEEL Kot WMNAFBEFEREELR, B LCBEX
BAAFXFRREMSOEE 7Ty bOT —F 2R <EH U TL S > e TFREREME E TR IR
HOBEELET, £, BHFAEZF G- TN REEBERERV T EHORBETHMEE I 512
H—EEREPBATEIIOBHOBEZRLE T,

BB, ZOPFEICIIBAISSEE R ERAEIE (—KF%E C | BEES 58560152) #{#HH &
/‘TWIZIZWTz,

2 £ XM

1) BRYEE | BABK B 2EMNSEREROARE. REAENE (1973)

2) DFRINTREIC B O 2 BALREROMI K. (1974 KFEXK)

3) &R & BABKRENKCRI S AXOEHFREBICHT. HFEXMEE, 153) (1933)

4) H LB I BABICB I 2¥MSERENAEHRESE. (1974 £REK)

5) WA & BALOHR. BEREMKE (1954)

6) FHEIAZ  BEMROREGTE. HEEE, #HE (1956 )

7) 08 HE-H R-RNKE BAEOEFERAROKZR. BESBFWEE, 131938)
8) PHIRIEA : HFHAIE. BAHAR, 2, (1972)

9) KEE—fth5 % . FRMREHAIZE. BEE, HFE (1981)

10) MALE - EHI— - [B)IE%E | RAMEREN (). 88 BlAMEE, P123 ~ 124 (1977)
11) . P RERMREEER (IV). 90 EEMER, P105~ 106 (1979 )
12) - AR . PRAMAEEER (V). 91 mHMER, P73~ 74 (1980)
13) CRIBE - AR K RARRERSER (V). 92[EHMER, P91~ 92 (1981)

14) BEOfE— - K&KkiE - BEEZE  BEZEHBRONEEL £RICBET 5E%E. 88 [ HMKR,
P129 ~ 131 (1977)

15) SHE B - dAH D BAEDAXFRAEMRSTOMRSHEIC DN T. 92 B AMER, P97 ~
98 (1981)

Summary

The purpose of this study is to present some fundamental data for a controling method by which
the wood production is to be maintained continuously while letting the Yaku-sugi (Crypiomeria
japonica) natural forests be conserved forever.

In 1983 re-measurement were carried out at the permanent plot established at the Yaku-sugi
natural stands in 1973.

In this paper some reports are going to be made on the stand-structure and the growth of the
stand during these ten years.

1) The number of stems per plot of the coniferous trees (Cryptomeria japonica, Chamaecyparis
obutusa and Tsuga sieboldii) in 1983 was noted to be just the same as that in 1973. But the number
of stems per plots of the broad-leaved trees, especially Rhododendoron tashiroi and Symplocos
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myrtacea, increased conspicuously owing to the vigorous ingrowth (Table 1).

2) The percentage of the stem-number in the group of small diameter (diameter < 24cm) and that
in the group of medium diameter (26 < d. < 38cm) and that in the group of large diameter (d. >
40cm) were noted to be 88%, 5% and 7% in 1973 and were 89%, 5% and 6% in 1983 respectively.
And the percentages of their volumes were 9%, 7% and 84% in 1973 and were 10%, 8% and 82% in
1983, respectively (Table 2).

3) The diameter and the height distributions showed the typical L-shaped ones. A movement
towards the larger area was noted in the diameter distribution. But no change was occasioned in its
mode, median and average, on account of the effect of the ingrowth. The height distribution was
clearly moved to the larger area. Its mode changed from 5m to 7m and its average from 7.6m to
9.1m (Fig. 3, 4).

4) The net growth-rate including the ingrowth during these ten years was 1.73% through the
whole stand. Particularly, the growth rate peculiar to Crypiomeria japonica was 1.98% and that
peculiar to the broad-leaved trees was 2.12% (Table 5).

5) The net growth-rate of the group of small diameter was 3.5% and was higher than those of the
other two groups. Trees of the small and medium sized diameter groups were noted to have played
the main parts in the stand-growth.

6) The growth-rate for the whole plot area was estimpted to be 1.0ha. The estimated rate was
2.06% (0.37%—3.47% in 95% confidence-interval). In detail the rate peculiar to Cryptomeria japo-
nica was 2.08% (0.41%—3.27%) and the rate peculiar to the broad-leaved trees was 1.93% (0.14%—
4.20%) respectively.



