SN KREZZ2MTIER Y R b

Kyushu University Institutional Repository

BABILBITEDAXDIIAREDHEE

&k, @&
NMAZBFRHA SR LY E

https://doi.org/10.15017/23306

HARIBER : LM KBRBERBEMES. 43 (1/2), pp.29-46, 1989-01. NN KEREE
N—=2 3

HEFIBAMR



FUKBS %3 (Sci. Bull Fac. AQr., Kyushu Univ.)
HAE 125 29-46 (1989)

BABIZBIT 3 AFDOIIAREREOHEE

=3

£ &

IR F RFDHRMEE L HE
(198847 F 25 H =2H)

The Estimation of Tree Numbers of Sugi (Cryptomeria japonica) in Y akushima

M AsamicHI CHYO

Laboratory Forest Management, Department of Forestry, Faculty of Agriculture,
Kyushu University, Fukuoka 812

&

ERLZEEEZEL, BEEPEREOHL EAE
T, Y7 AFZOMOEEBMBICN L IIATHOEE
21725 2 iz % L OREIRE S, BESPLELT
3, L7820 THEEY, HIMEHEDO LV, 128/
BEOABHEDAER2EHT I LiE, EBX
STR VY 7AXORE - EROMBE O EELTHE
BHO—D2THBEZLS,

AEHEEDOFHRIZ, —RCBEEHRE, ERmHEE,
EAMEAE, 8LUEPEROHTRHEE C & 2 H#E
%, W{OLDHENEZONDS, BHEHIC L2
BREBHEOROHFRESER L 220, MRE%
2HAD 2 WITBES I DL THRAE L O
boTwurithidn sy, BABRNT 2EHER
OEFIE 1963 LA 3 R W L 6 F O MR THEI
LR ORETPELHERCL O TERENA TS,
2D 5 1963 FE|MEOEPERAD L 1969 £ B/
DEFERED—H e MFRBRHREFHEZETHREL
Twb, 2010V 7 AFOIAREKHEED DD
HMAEEITE DR, ZHEBTLTEGER L OR
JBIZH DL Y 2 AF ZOMO EEMBEOLABHE
T IBETHITRINCERENEL:, ZLTER
DR L BERER AT,

B8, FHEROL D ORMARCHRERBFEESE
HEB L VEEMFRROBMORI 2T, &1
HBAERRENTBAEWE, %6 LEAEKE
OBFZRBCELZOFEEPVLRI W, T 2R UES
OREET 5.

Tl

MEB L UHE

. RaAR

BAEDAFIARORBHE D 7-H OBIHFTE L,
A TRAEMEBEANTRLMX, BL U B, LEAEHK
EENABAEX, oK (Fig.1 28) #xHRclL
TERLENRDOFETIT R DR,

A, TEILHX @ 17 #k3E (FfE 175.13ha). MIERO
FIZHREOEMAIET S 13+ 14+ 16+ 17 HFLOH
MASEETAEMERLSLL, IV SAf&ICLD
W—EpAmEIZL, E20mXx2K891.8m D X b
U w7 (strip) WEETED/I, ZLTIDAMY v
Sk (Ultimate unit) L CE20mxXEX
20mDFay b (EE0.04ha) &£ &7T, 45D

IN

Fig. 1. The location of data measurement
by strip sampling (Y akushima).
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Table 1. The measurement of numbers of tree in every plot.
A. Hanayama district

Cryptomeria Chamaecyparis Tsuga Abies
Plot No. japonica obtusa steboldii firma Total
(Sugi) (Hinoki) (Tsuga) (Momi)

1 1 — - - 1

2 2 - 1 — 3

3 2 — — — 2

4 5 — — — 5

5 7 — 3 — 10

6 2 — 1 — 3

7 2 — — — 2

8 3 - — — 3

9 — — 1 - 1
10 2 - 1 — 3
11 1 - - - 1
12 2 - - - 2
13 1 - 2 - 3
14 3 — 2 — 5
15 7 - 1 1 9
16 2 - - 2 4
17 - - 2 - 2
18 - — — 1 1
19 5 - 1 — 6
20 5 — — _ 5
21 4 — - — 4
22 3 - 1 - 4
23 7 — — — 7
24 9 — - _ 9
25 3 1 — — 4
26 3 1 — — 4
27 4 — — — 4
28 3 — — — 3
29 7 — — — 7
30 9 — — — 9
31 11 1 — - 12
32 11 — — — 11
33 3 — — — 3
34 6 — — — 6
35 7 — — — 7
36 10 — — — 10
37 5 — 2 _ 7
38 — 2 - 5
39 15 2 — — 17
40 12 2 — — 14
41 7 — 1 _ 8
42 2 — — — 2
43 5 — — — 5
44 2 — 4 — 6
45 2 2 3 — 7

Total 205 9 28 4 246
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B. Shiratani district

Plot No. ~ Cplomena Tsuga Abies Total
Jjaponica steboldii Sfirma

1 — 8 - 8

2 — 2 1 3

3 4 — — 4

4 1 — 1 2

5 2 — — 2

6 3 — — 3

7 16 — — 16

8 30 — — 30

9 6 — - 6

10 3 — — 3

11 — — 1 1

12 — — — —

13 5 — — 5

14 4 — — 4

15 2 — — 2

16 1 — — 1

17 12 — — 12

18 8 — — 8

19 2 — — 2
Total 99 10 3 112
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Xu = 5 p [0-089%(0.0531 X 2. 015)]
SE(xy) = /0.006598 = 0.081228
= +
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Table 2. The measurements of diameter breast hight (DBH), tree height (H) and crown diameter (CD)
of each species.
A. Hanayama district
@ Cryptomeria japonica

No. DBH H CD |No. DBH H CD |No. DBH H CD | No. DBH H cD
cm m m cm m m cm m m cm m m
1 70 18 8 52 69 24 4.5 | 103 34 18 1.5 | 154 52 20 3
2 48 126 53 44 17 1.5 | 104 34 18 1.5 | 155 48 22 2
3 28 14 5 54 28 15 1.5 | 105 90 26 4 156 74 15 3
4 24 12 2 55 44 16 2 106 98 32 4.5 | 157 9% 24 5
5 42 15 5 96 56 22 2.5 | 107 110 29 5 158 100 22 4
6 84 10 7 57 40 17 1.5 | 108 38 18 1.5 | 159 46 11 0.5
7 180 18 10.5 58 64 20 3.5 109 80 28 3.5 | 160 22 10 0.5
8 64 20 8 59 36 14 0.5} 110 180 33 7 161 74 18 3.5
9 160 23 7 60 32 16 1 111 8 29 3 162 74 21 3
10 140 21 7 61 66 20 3 112 30 17 1 163 28 11 0.5
11 180 20 7 62 36 19 2.5 | 113 42 18 1 164 100 20 5
12 44 18 2 63 70 22 6 114 62 24 4 165 30 g 1
13 48 19 3 64 90 23 7 115 36 19 1 166 38 12 1
14 64 17 3 65 60 24 2.5 116 76 20 4 167 30 11 1
15 48 22 3 66 98 18 1.5 | 117 44 19 1 168 34 12 0.5
16 34 18 3 67 92 26 6 118 126 23 7 169 48 15 1.5
17 94 21 3 68 86 24 6 119 98 28 5.5 | 170 40 12 1.5
18 62 19 4 69 110 27 8 120 90 29 5.5 | 171 64 15 2.5
19 52 17 3 70 28 17 0.5 | 121 130 26 6 172 20 10 0.5
20 58 18 5 71 86 25 4.5 122 20 a1 3 173 110 25 6
21 18 10 1.5 72 72 22 2.5 | 123 22 12 3 174 136 18 3
22 48 21 4 73 112 29 6.5 | 124 84 26 6.5 | 17 70 18 4
23 40 19 3 74 58 19 2.5 | 125 48 22 1.5 | 176 94 24 5.5
24 30 17 2.5 75 52 26 1.5 126 180 24 6 177 48 20 2.5
25 42 18 4 76 80 26 2.5 | 127 74 21 4 178 114 32 6
26 40 17 3 77 180 31 7 128 22 16 0.5 | 179 16 8 1
27 4 22 3 78 120 23 5 129 58 18 2 180 80 22 4.5
28 4 20 3 79 100 22 5 130 86 28 3.5 | 181 70 20 3.5
29 42 18 2 80 46 20 2 131 144 31 6.5 | 182 74 20 4.5
30 70 23 8 81 60 18 1.5 | 132 86 22 4 183 80 22 4.5
31 20 9 3 82 24 16 0.5 | 133 7% 21 3.5 | 184 22 17 1
32 36 19 4 83 26 18 2.5 | 134 60 25 1.5 | 185 24 16 1.5
33 24 1 2 84 40 19 1.5 | 135 68 26 1.5 | 186 68 20 4
34 44 17 3.5 85 28 16 1 136 60 25 1.5 | 187 9% 20 5
35 30 15 1.5 86 170 26 7 137 54 24 1 188 % 22 5
36 40 11 1.5 87 58 18 4 138 64 25 2.5 | 189 42 20 3.5
37 32 1 2 88 42 17 45139 110 27 6 190 38 20 3.5
38 42 14 1.5 89 60 26 2.5 140 52 19 3 191 60 23 4
39 46 17 4 90 52 21 1.5 | 141 76 24 2.5 | 192 46 22 3.5
40 18 100 0.5 91 46 19 1.5 | 142 9% 25 2.5 | 193 50 22 3
41 32 13 1 92 64 22 4.5 | 143 9 26 3.5 | 194 18 30 8.5
42 24 14 0.5 93 54 24 2 144 46 18 3 195 9% 28 5
43 32 9 0.5 94 36 18 0.5 | 145 46 24 5 196 80 25 5.5
44 26 15 1.5 95 36 21 1 146 68 24 5 197 42 20 1.5
45 74 18 6 96 60 23 2 147 32 2 1 198 80 27 2
46 72 19 6 97 8 23 3 148 4 25 4 199 114 30 5
47 132 18 8 98 5 22 2.5 | 149 42 18 0.5 | 200 52 24 3
48 62 22 3.5 99 48 24 1.5 | 150 92 2 3 201 80 25 4.5
49 58 19 2.5 | 100 70 24 4 151 48 20 1 202 80 25 2.5
50 44 19 2 101 60 23 2.5 | 152 8 22 4 203 210 27 5
51 26 13 0.5 | 102 54 24 2 153 58 21 2.5 204 200 30 9.5
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® Chamaecyparis obtusa
No. DBH H CD | No. DBH H CD | Noo. DBH H CD | Noo DBH H CD
c<m m m cm m m c<m m m cm m m
1 85 1 7 3 36 16 6 5 26 10 2 7 48 19 2
2 64 18 6 4 28 12 2.5 6 76 21 3.5 8 44 18 4
® Tsuga sieboldii
No. DBH H CD | No. DBH H CD | Noo. DBH H CD | Noo. DBH H CD
cm m m cm m m cm m m cm m m
1 84 22 12 8 112 23 7 15 114 25 7 22 120 25 8.5
2 58 19 7 9 38 17 3 16 48 12 2 23 200 30 13.5
3 114 25 12 10 138 25 7 17 92 22 3.5 24 24 11 1.5
4 96 25 12 11 112 23 6 18 60 25 4 25 160 27 8.5
5 94 23 14 12 124 27 7 19 126 22 13 26 70 22 4
6 114 28 15 13 148 26 10 20 76 22 8 27 96 20 8
7 120 26 13 14 118 18 4.5 21 110 26 7
@ Abies firma
No. DBH H CD | No. DBH H CD | Noo. DBH H CD | Noo. DBH H CD
cm m m cm m m cm m m cm m m
1 148 25 6.5 2 92 23 6 3 112 28 4.5 4 126 28 6
B. Shiratani district
® Cryptomeria japonica
No. DBH H CD | Noo. DBH H CD | No. DBH H CD | Noo DBH H CD
cm m m cm m m cm m m cm m m
1 136 25 7.5 26 36 16 2 51 18 12 1 76 12 7 1
2 150 24 7.5 27 26 13 1.5 52 18 12 1 77 16 7 0.5
3 20 12 2 28 24 13 2 53 14 9 0.5 78 22 14 1
4 30 13 2 29 22 11 2 54 42 17 2.5 79 12 7 0.5
5 16 11 1 30 38 14 2.5 55 18 12 0.5 80 28 14 1.5
6 28 13 2 31 22 11 1.5 56 18 10 0.5 81 14 7 0.5
7 24 11 1 32 28 13 2 57 16 10 1 82 24 12 1
8 24 12 1.5 33 50 16 2.5 58 20 15 1.5 83 28 13 1.5
9 28 11 2.5 34 40 17 2 59 16 10 0.5 84 28 11 1
10 22 10 1.5 35 64 19 4 60 20 11 0.5 85 14 7 0.5
11 30 14 2.5 36 70 17 4.5 61 14 9 0.5 86 14 7 0.5
12 20 10 1 37 18 7 0.5 62 16 8 0.5 87 12 6 0.5
13 24 12 1.5 38 66 18 4.5 63 18 11 1 88 14 5 1
14 24 12 3 39 74 24 4 64 14 9 0.5 89 62 17 6.5
15 28 15 1.5 40 76 19 7 65 14 11 0.5 90 20 11 1
16 38 15 1.5 41 20 13 1 66 14 7 0.5 91 18 10 1
17 26 12 2 42 16 12 0.5 67 16 11 0.5 92 16 8 0.5
18 42 16 2.5 43 22 12 1 68 12 9 0.5 93 62 18 5.5
19 26 12 2 44 14 10 0.5 69 14 11 0.5 94 46 18 6
20 30 12 2 45 14 8 0.5 70 20 13 1 95 66 22 5
21 16 10 1 46 18 10 0.5 71 20 12 1 96 14 10 0.5
22 22 11 1.5 47 16 10 1 72 12 11 0.5 97 18 10 0.5
23 38 11 3 48 16 9 0.5 73 14 8 1 98 12 7 0.5
24 24 14 2 49 10 8 0.5 74 42 11 4.5 99 14 7 0.5
25 42 15 3 50 18 14 1 75 14 7 0.5
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@ Tsuga sieboldii

No. DBH H CD | No. DBH H CD | No. DBH H CD | No. DBH H CD
<m m m cm m m cm m m cm m m
1 90 23 7.5 4 56 23 4.5 7 36 20 3 10 80 23 7
2 50 17 2 5 60 22 5 8 56 24 6
3 68 18 6 6 44 20 3.5 9 110 26 8.5
® Abies firma
No. DBH H CD | No. DBH H CD | No. DBH H CD
cm m m cm m m cm m m
1 190 23 7 2 60 21 4.5 3 120 26 4.5

GEXREME (175.13ha) M0 HEEEK

X = i:} [ %0+ SE(E) tos]

rrL A= N = 131825

IDTEOEBD DT,

X = 4378.25 % [4.556+1.0478]
= 19947.3+ 45875 (&)

X = 4378.25x{0.210.1636)
= 875717164 (K)

X = 4378.25%[0.622+0.3008)
= 2723.3%1317.2 (X)

Xu = 4378.25%[0.089+0.1070]
= 389.7£4685 (&)

X, = 4378.25 % [5.467+£1.0786)
= 239359147225 (&)

e = 052083 5100 = 11.41(%)
en = %x 100 = 40.61(%)
er = %@xwo = 24.00(%)
en = %ﬁx 100 = 59.68(%)
e = U220 5100 — 9.79(%)

@7a vy MEtEEE (E)
E, = tast V(L) %100

X

72720 tos=2.015

iayy)
B = 2015% J0.2T043 100 93 00(%)
4.556
Ey = 220006598 100 — g1 83(%)

IhE b, HEEOMRE L AEILMEK 17 HELLH,

& 175.13 ha 4 Y OFEEERLUE
A ¥ :15359.8~24534.8(4)/175.13 ha
E/F D 1593~ 1592.1(4)/175.13 ha
WA 14061~ 4040.5(%)/175.13 ha
£ 3 0 ~ 858.2(4)/175.13 ha
4k :19213.4~28658.4(4)/175.13 ha

D7z,

Ey = 2015X70.022286 . 1450 — 48 36(%)

0.622
By = 2USXI000282L 00 = 120.03(%)

By — 2MXAZBONE 109 = 19.73(95)

kol
BEDRRS S, AROBVAF, V7 EERE
% (o), 7uv MEHEEE (F) L bicahsn

bR AIEREER (o) ko R oy M HHEEE BERLEY, bEofFoy FTiElanL /*,

% () BEREARD LB LA,
®FAEREE (o)
e = FEED 100

x

YOO EBY LD,

TIRLTNIFWEELZD TS, Ll 48E%
AL TR TR, e = 9.79(%), Ec=19.73(%) &
7Y, BIERYULEERLTVE LW,

2, BEMEDOIRAHOME

HAMXKIEN L TLTELMX OBE & FRICHE 20




36 EoS

-

mpDALYy7HE (£K362.3m, 20mx20m D
Ultimate unit plot i3 19 1#) 2 X », AEWHRKS 14
FRBE 41, K 138.96 ha ZMFUzITH Dk, kB, K
WX Tk e / FRETRIS LD,
OFH1 7uy b EDERE (%)

s 99/19 = 5.211 (&)

1= 10/19 = 0.526 (&)

Im = 3/19 =0.158 (&)

¥o = 112/19 = 5.895 (&)

b
I

X =
@n# (V)

(%s) = 97§41211 X 0.994531 = 2.829793
vie) = 210 xo9au531 — 0182447
V(Ew) = 2—3%6— 0994531 = 0.007346

(%) = 90;8203 % 0.994531 = 2.634062

Vadd LﬁBE%%iEJE N " BiFs

_ A _ 13896 _ _
N=AABH 74 0 -1
@iE#RE (SE)
SE(is) — y2.829793 = 1.682199

SE(x7) = J/0.182447 = 0.427138

SE(xwm) = ¥0.007346 = 0.085709

SE(X:) = v2.634062 = 1.622979
@ha 4 0 HEERE (X

Xs= g 04 [5.211 +(1.6822 X 2.101)]

=130.3£88.4 (&)

Xy = 0%)1 [0.526+(0.4271 X 2.101)]
— 1324224 (K)

Xu = g [0.158+(0.08572101)]
=4.0%+45 (F)

X = % [5.895+(1.6230 x 2.101)]
= 14741852 (£)

7L n—1=18 2B} B tes=2101
®ITREHE (138.96ha) M b HEELEK

X = 3474 x[5.211+3.5343]

= 18103.0£12278.2 (&)
Xr = 3474 %[0.526+0.8973]
1827.3%£3117.2 (&)
Xy = 3474 X[0.158+0.1801]
= 548.9%625.7 (&)
Xo = 3474 % [5.895+3.4099]
=20479.2111846.0 (%)

IhXD, ORHIX 14 MET2, HK 138.96ha 4
D DHEEARZ

A # 15824.8~30381.2(4)/138.96 ha
YoH T 0 ~ 4944.5(%)/138.96 ha
£ 3. 0 ~ 1174.6(%)/138.96 ha
4 fA  8633.2~32325.2(#)/138.96 ha

LDz,

CmEEEL (o)
e = OB 100 = 32.28(%)
er = VA28 100 — 81.200%)
o = L899 1 100 = 54.25(%)
e = LEZB19 100 — 27.53%)

@7a vy +HHERER (E)

2.101 >§)\/2? 829793 ., 100 =

2,101 % YO.I82447
S5 0 00=

2. 101x0 %00734 x 100 = 113.97(%)

2.101 X /2.634062 %100 =
T 58%

Es = 67.83(%)

Er = 170.61(%)
Eu =

Ec= 57.84(%)

UEDRERD S, AtIRZEILBRICELLAES

oy (AR B8P hrokicd, REREX
(), 7y MlHBRER (E) & bABLEDN

BV H, EIEFOEENEOEREEZRLTWS,

% 5

1. AEOMERRICOVT

Bl (A), B8 (B) s 2 7oy

H# i, A:20mx891.8m=1.7836ha, B:20mXx
362.3m=07246haick b, #hFh



BABDAFX OREHTE 37

. 1.7836 _ .
At Jreys X100 = LO18(%)
| 0.7246 _ 0
B : 3500 % 100 = 0.521(%)
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EHL Y7 AFOEIL64.7% (B, AR TR 2
KOPO 1KRT50.0%) TH5, Fratflaniz ¥
LA 204 AL TIF5.4% 22 Tw3 (B, AR
X TIELAB 99 Azl 1.0%TH 3).

Table3 i3 ¥ 7 A¥ & LCHAIS NI IR EBIT:
bOTH2, i Tabled iz A, LXK, B, 8&
WX OTHE I B 2 EERIABUILEEZ AF DA
DWTWemBEBICE LD T—ERELTRLEDS
DTH5,

nE, ZITTROREAEHED D B, it/
F, T 2BERERNICIEODTEDT, #HE
MemEodic 5 s EFREN, A, LK @ b
7 F=3.3%(84&), Ti1=1.6%(474), B, g&its
X:®3=2.7% (3AK) 2 ¥EDTw3, £FCn
32 MR, FAEL LELIhSORER, &
JEFAF L, TIRYAEENFRIAZLUTRD
®’dh, RREONRPOBAL TLERZ LV
LELD,

M EE - EE BRIz, A, TEIUHK, B, A4
K, BLURF, VAL bIC, #IK, 26
B < IFIZE UMM T 2 kR (B HSESIL 7z,
DFVEEICE R AF, VAOBERIC X2 ERET
Do, b/ F, EIDOBSIERENL R
wEERIER D Sk r DT,

Table 3. The measurement of Yakusugi (Large Cryptomeria japonica).

District-No. DBH H CD District-No. DBH H CD
cm m m cm m m

A—1 140 21 7.0 A—17 126 23 7.0

2 180 20 7.0 8 180 24 6.0

3 132 18 8.0 9 136 18 3.0

4 180 31 7.0 10 210 27 5.0

5 170 26 7.0 11 200 30 9.5

6 180 33 7.0 B—-1 150 24 7.5
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Table 4. The percentage of numbers of tree in every diameter class

(Cryptomeria japonica).
A. Hanayama district

Diameter class Numbers of tree Percentage
cm %
15 — 25 15 7.35
25 — 3 22 10.79
3% — 45 32 15.69
45 — 55 27 13.24
5 — 65 26 12.75
65 — 75 20 9.80
75 — 8 16 7.84
8% — 9 13 6.37
95 — 105 9 4.41
106 — 115 7 3.43
115 — 125 1 0.49
125 — 135 3 1.47
135 — 145 3 1.47
155 — 165 1 0.49
165 — 175 1 0.49
175 — 185 5 2.45
185 — 195 1 0.49
195 — 205 1 0.49
205 — 215 1 0.49
Total 204 100.00
B. Shiratani district
Diameter class Numbers of tree Percentage
cm %
5 — 15 23 23.23
15 — 25 42 42.43
25 — 35 13 13.13
35 — 45 9 9.09
45 — 55 2 2.02
55 — 65 3 3.03
65 — 75 4 4.04
7 — 8 1 1.01
135 — 145 1 1.01
145 — 155 1 1.01
Total 99 100.00
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22ZOERKOVTE, R z2@AFeHL—KRi
VHEPKEL, ERBRGYTOBEMEARERT
r—APHN T L RMAETY, FLEFEREOY
FEEOEE,»S b TBDHOSNI, ALY, AFE
VHOBEE I OENERERTHE - S LM
—DERWEDIZLDLEZSND, LD TE
oz 5D 2 EBOENBOAF &Y OEME
DOHEFMRIZLT, MERERLEEEZRORER OV
T, UFiroamizaal:.
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B. &M
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Fig. 2. The relationship between diameter breast hight (DBH) and crown diameter (CD).
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Table 5. The preparation for regression analysis by weighted mean.
A. Hanayama district
@ Cryptomeria japonica
No. n x x? y 1+x+x2+y w
1 1 21.3 453.69 1.47 477.46 15
2 1 30.2 912.04 1.45 944.69 22
3 1 40.6 1648.36 2.13 1692.09 32
4 1 49.1 2410.81 2.54 2463.45 27
5 1 60.3 3636.09 3.02 3700.41 26
6 1 71.0 5041.00 4.40 5117.40 20
7 1 79.5 6320.25 4.06 6404.81 16
8 1 89.5 8010.25 4.50 8105.25 13
9 1 98.0 9604.00 4.61 9707.61 9
10 1 111.1 12343.21 6.07 12461.38 7
11 1 120.0 14400.00 5.00 14526.00 1
12 1 129.3 16718.49 7.00 16855.79 3
13 1 140.0 19600.00 5.50 19746.50 3
14 1 160.0 25600.00 7.00 25768.00 1
15 1 170.0 28900. 00 7.00 29078.00 1
16 1 180.0 38400.00 7.50 32588.50 5
17 1 188.0 35344.00 8.50 35541.50 1
18 1 200.0 40000.00 9.50 40210.50 1
19 1 210.0 44100.00 5.00 44316.00 1
Total 19 2147.9 307442.19 96.25 309705.34 204
@ Tsuga sieboldii

No. n x y 1+x+y w

1 1 24.0 1.50 26.50 1

2 1 38.0 3.00 42.00 1

3 1 48.0 2.00 51.00 1

4 1 59.0 5.50 65.50 2

5 1 70.0 4.00 75.00 1

6 1 80.0 10.00 91.00 2

7 1 93.0 8.75 102.75 2

8 1 96.0 10.00 107.00 2

9 1 112.7 9.00 122.70 6

10 1 120.5 8.25 129.75 4

11 1 126.0 13.00 140.00 1

12 1 138.0 7.00 146.00 1

13 1 148.0 10.00 159.00 1

14 1 160.0 8.50 169.50 1

15 1 200.0 13.50 214.50 1

Total 15 1513.2 114.00 1642.20 27
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B. Shiratani district
®© Cryptomeria japonica

2

No. n x X y 1+x+x*+y w
1 1 13.3 176.89 0.57 191.76 23
2 1 19.4 376.36 1.06 397.82 42
3 1 28.0 784.00 1.85 814.85 13
4 1 39.8 1584.04 2.61 1627.45 9
5 1 49.0 2401.00 4.25 2455.25 2
6 1 62.7 3931.29 5.33 4000.32 3
7 1 69.0 4761.00 4.50 4835.50 4
8 1 76.0 5776.00 7.00 5860.00 1
9 1 136.0 18496.00 7.50 18640.50 1

10 1 150.0 22500.00 7.50 22658.50 1
Total 10 643.2 60786.58 42.17 61481.95 99

Table 6. The analysis of variance for the regression parameter.
A. Hanayama district
@ Cryptomeria japonica

Source SS dr MS F
Constant 2277.6803 1 2277.6803 1056.29**
Reg. on x 497.8318 1 497.8318 230.87**
Reg. on x* 18.0287 1 18.0287 8.36*

Error 34.5000 16 2.1563

Total 2828.0408 19

® Tsuga sieboldii

Source SS dar MS F
Constant 1760.1481 1 1760.1481 275.52**
Reg. on x 126.6208 1 126.6208 18.53**

Error 88.8561 13 6.8351

Total 1975.6250 15

B. Shiratani district
© Cryptomeria japonica

Source SS df MS F
Constant 290.7526 1 290.7526 295.39**
Reg. on x 212.8358 1 212.8358 216.23**
Reg. on x? 13.8374 1 13.8374 14.06**

Error 6.8900 7 0.9843

Total 524.3158 10

®@ Tsuga sieboldii

Source SS df MS F
Constant 280.9000 1 280.9000 318.41**
Reg. on x 32.0422 1 32.0422 36.32**

Error 7.0578 8 0.8822

Total 320.0000 10

SS: Sum of square, df : Degree of freedom, MS: Mean of square, F':
F-distribution, **: Significant at the 1% level, *: Significant at the 5%

level.
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Fig. 3. The relationship between diameter breast hight (DBH) and crown diameter (CD).
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Summary

Yakushima is an isand located at about 130 km to the south of Kagoshima city. Tota
area and circumference of the island are equal to 500.56 km® and 100 km, respectively. The
isand has the shape which is similar to a circle. The distance between north and south capes
of the idand is about 28 km, while the distance between west and east capes of the idand is
about 24 km. Besides Mt. Miyanoura, the highest in Kyushu region, with the elevation of
1,935 m, there are also more than 30 mountains with the elevation of 1,000 m and avove. In
relation to the above mentioned, 45,461 ha or 90.8% of total island area is covered by
mountain forest. This is consisting of Nationa Forest, Communua Forest and Private Forest
with the area of 38,600 ha (84.9%), 1.705 ha (3.8%) and 5,156 ha (11.3%), respectively. The main
species in the National Forest is Sugi (Cryptomeria japonica) with the ages of more than 1000
years and normally caled as “Yakusugi”. Diameter (DBH) of the Yakusugi is larger than 120
cm. Meanwhile, in Yakushima, trees with DBH smaller than 120 cm are normaly caled as
“Kosugi”.

As the standing stock of Yakusugi is gradually decreases its protection and cultural
treatment has been becoming a serious problem in the recent time. This study intended to
obtain the basic data for the protection and cultural treatment of Yakusugi and to clarify the
effective method for the estimation of the number of tree of Yakusugi. In relation to this
purpose, an investigation by strip sampling has been conducted in Hanayama district,
Shimo-Yaku Forest Region and Shiratani district, Kami-Yaku Forest Region. The investigat-
ed forest area are 175.13 ha in Hanayama district and 138.96 ha in Shiratani district.

As the result, it was obtained that total number of Sugi trees in Hanayama district, with
the significant level of 5%, is equa to 19947.3f4587.5 stems (The total number for Hinoki,
Tsuga and Momi trees are equal to 875.7f716.4 stems, 2723.8+1317.2 stems and 389.7 +468.5
stems, respectively). In Shiratani district, it was found that the total number of Sugi trees is
equal to 18103.0% 12278.2 stems (The total number Tsuga and Momi trees are equal to
1827.3+3117.2 stems and 548.9f625.7 stems, respectively). The larger-size trees with DBH of
120 cm and above, was found to equal to 17 stems and 11 stems of them are Yakusugi (these
are covering 8.3% and 5.4% of totad number of 204 stems, respectively). In Shiratani district,
it was found that larger-size trees are amount to 2 stems and 1 stem of them is Yakusugi
(these are covering 2% and 1% of total number of 99 stems, respectively).

The interpretation of standing stock of Yakusugi by aerial photograph has not presented
the expected result. This is because the aerial photograph esed in this study are old
panchromatic photos taken in October 1963 and May 1969. And therefore, the different of
crown form, tone and contrastly between Sugi and Tsuga or another needle-leave trees, was
not clearly identified. However, the relations between DBH and crown diameter (CD) for
Sugi and Tsuga present the different significantly. In the future, it is necessary
to conduct the investigation by using the film which be able to present the clearly different
characteristics of multispectral and reflection of different species, such as infrared film,
infrared color film, fadse color film, digita color film, etc.



