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Fig. 1. The Ryukyu Islands.
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Table 1. Area of Ryukyu Islands.
District Area (ha) %
Total 238,822 (219,587) 100.00
Okinawa Gunto 150,067 (140,991) 62.84
Miyako Gunto 25,001 ( 21,899) 10.47
Yaeyama Gunto 63,754 ( 56,697) 26.69
Note : Numbers are from Statistics on Okinawa Prifecture of 1939,

Numbers of () are from Planning and Statistics Section of United States
Civil Administration of Ryukyus,

B2 K T OH K

Table 2. Area of forests and fields.

\ Ownership National Private and communal forests (ha)
N . Total fgﬁ:gt Total Communal Private
District S (ha) forest forest
Total 119,096 38,091 81,005 53,510 27,495
Okinawa Gunto 74,239 13,980 60,259 38,229 22,030
Miyako Gunto 7,066 7,066 3,952 3,114
Yaeyama Gunto 33,791 24,111 13,680 11,329 2,351
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Table 3. Mean air temperature.

. o
T Month | Years of
Sta tion;\“ 1{2|3|4{5|6|7]|8]|9]|10|11}12| Year observation
Naha 16.116.517.920.423.4125.9127.927.426.724.021.218.1 22.1 1931—1960
(except 1945
—1951)
7 16.5/17.0/19.0/21.4/24.1.26.628.7/28.1/27.524.521.8/18.5, 22.8 1952—1960
Nago 15.5/16.0/18.1120.8/23.5|25.928.4/27.526.823.820.817.5 22.1 1956—1960
Yona 15.515.9517.720.9’23.525.828.227.526.723.3)20.617.0 21.9 1956—1960
Hirara 17.718.01‘19.621.8!24.826.728.127.627.124.722.319.4‘ 23.2 1941—1960
% | (except 1945)
Ishigaki 18.0318.019.7122.324.927.228.328.027.024.622.119.4 23.3 1897—1956
Iriomote 17.4‘17.820.1!23.0i25.4‘27.128.727.727.024.321.619.5 23.3 1955—1958
Kagoshima 6.6/ 7.710.8/15.119.022.6/26.8/27.1124.4{18.914.0| 9.0 16.8
Tokyo 3.7 4.3‘ 7.6‘13.1 17.6121.125.1126.4/22.816.7|11.3| 6.1 14.7
| | I
Note: Naha Fast Iongitude 127°41/ North latitude 26°14/ Above the sea 34.8m
Nago " 128 00 " 26 35 " 4.0m
Yona " 128 13 " 26 46 " unknown
Hirara " 125 17 " 24 47 ” 39.2m
Ishigaki " 124 10 " 24 20 ” 6.0m
Iriomote ” 123 45 ” 24 23 " 13.0m
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Table 8. Growing stock.
(m*)
LT T B
\\‘(\)“wnershxp Total National | Private and communal forests
District . ) forest Corfr(x)l;‘r;:gf JPrivate forest Total
Total 6,405,270 ] 4,667,130 1,400,980 337,160 1,738,140
Okinawa 1,777,480 730,000 777,530 269,950 1,047,480
Miyako 214,000 160,050 53,950 214,000
Yaeyama 4,413,790 3,937,130 ’ 463,400 | 13,260 476,660
# 9% ha¥ v # B
Table 9. Volume (per hectare).
(m*)
N Ownership ! Total National Private and communal‘ forests
Distret. "~ O | TR | Privtoforst | Tol
Mean 54 123 26 12 21
Okinawa 33 52 20 12 17
Miyako 30 40 17 30
Yaeyama 116 165 40 56 34
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Fig. 2. Vertical and horizontal figure of the plot in
the Oku ranger district.
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Note: The figures in the square show the number of the {rame.
Size of frame arc 10m by 10m.
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#HON KEHYKX 82-83 0Fm .y FOVESEIOCFHOBEIKN

Fig. 3. Vertical and horizontal figure of the plot in
the Ohara ranger district.
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Note: The figures in the square show the number of the frame.
Size of frame is 10m by 10m.
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Table 10. Number of trees and volumes.
(0.32 ha)
Sp. Okinawashii Hime™ | Isunoki | Koban~ Sharinbai irM;)‘chi-nokiZIVShibanikk;it‘
P | S yuzuriha |7 | mochi | SPaTIbal | HORHHORL P

D HN V N VI N V N V N V N V NV
4

|
| 3‘ 5 8 13 2 5 It
421 | 32 | 20 o 6 i 2
5 23 45 1 31! 9 5 18 6
6 15 20 | 13 3 3 2/
71 7 St 1 2 o1 |
U o
Total | 66 0.2699 112 0.4618 80/ 0.3168 31/0.1219 21 0.0812 30, 0.1232 10 0.0422
6 3, 2 | | 1 1 o }
i 4 4 16 7 10 1 5
5T 4 9 7 1 9 2
6 21 er 7 ) 5 10 4
T M 24 10 8 5 4 4
8 20 6 4 6 2 1 2
9] 3 | | l - ‘ |
1110‘f 3 1 o | ! !

Total | 206 2.1250, 117 1.1883 37 0.3894 41 0.4236 26 0.2745 29 0.2885 12 0.1493
8| 4| 22 3 ‘ 2| 2 ] L
539 11 1 2| 1 2

6| 48 13 1 2" 7‘ 6 1
7, 46 n 2 2 1 o |
8 42 10 ! 2 | 2“ ‘ 1 1
9 14 2 1 ! | ‘ 3
10 24 2 | 3 1 L 1
nl 2 AR |
Total | 237 4.933 52 1.03¢ 5 0.103 | 140.308 | 14 0.267 10 0.184 3 0.074
10 4 7‘ 1 ‘ | Lo i
5| 16 4 ; ‘
6 35 4 | 3 |
B 31 5 ‘ 5 3 1 o2
-8 37 1 1 4 3 | 4
919 4 | | - | o
10 46 | | 3 1
2 i | | ‘ P |
121 | L . | ’

Total | 194 7.001 29‘ 0.957 1 0.037

12 0.452 9 0.291 1 0.032 7% 0.260
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# 10 & (K2 ,
Sp. m_;V(r)ﬁinaxivia,rsliiwi;iiirﬁzel;riha  Isunoki IKObfjll;chiri Sharinbai | Mochinoki |Shibanikkei
D HN V N VvV N V N Vv N Vv NV NIV
12 4| 1 | |
5| 7 1 ‘
6| 21 1 1
7. 28 1 | 1 2
8| 27 1 2 1
9 16 3 1 1 1
10| 51 2 1 3 1 | 2
11 6‘ : | '?
12 2 }
]2 | ] . |
Total \ 161 8.753 | 9 0.475 | 1 0.065 8 0.442 | 4 0.214 f 4‘ 0.241
4 5 2 | | ] |
6 9 , ; ‘ |
718 1 | ’
8, 8 2 1 | |
97 |
110 42 1 |
11 5 !
12| 2 - ‘
3 1 z | |
Total | 94 7.179 | 3 0.198 20156 | | ‘
6| 7| 2 | | |
8| 1 ‘ ;
9| 4 o | |
10| 14 | | |
11 3 | | | : |
12| 4 1 f \ Lo ’ \ f
i ! i : |
13] 3 | | o |
Total | 31 3.533 | |
18, 8| 1 | ’ | | L
10 1 | | | L ’
‘1 e \
12 3 o | |
18] 2 | . | | |
Total | 14 2.144 | : | | | |
20| 8 1 ] | i | | |
12 2 | ! | |
Total | 3 0.537 . | |
Total ‘1006536.4749} 322 4.3141 124 0.9112 108 1.8985 74| 1.1277) 70] 0.6217 36, 0.7576
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Sp. | Mokkoku ‘Na

kahara- |
kuroki |

10 %= ()
‘o, | Kakure- |
Tabu ‘mino |

|
v

Adiku ‘ Tsubaki | Fukanoki

D HN| V (N V N VvV N N)ViN[viN;V'
403 9 1 5 ! 1 1 2
414 1 4 8 7 2 1
5 7 4 1 1 ’ 3;\ 4 3
6| 3 1 2 1
7 o o 1
Total | 30 0.0995 9 0.0380 6 0.0229 16 0.0541 11/ 0.0389 9 0.0372 6 0.0210
6 3 ‘ | .
4.3 1 1 1 2 1
5 o2 2 | 2 2 2
6 1 |
7 ! 1 2
8 3 |
9 |
: i
Total | 3 0.0213 5 0.0520 7 0.0792 4 0.0838 4 0.0320 3 0.0304 5 0.0501
8| 4| | 1 1 | 1 |
51 2 i 1
6 1 , |
7 1 | |
8 2 1 |
9 2 | |
10 1 |
1 | | | | | |
Total | 2 0.083 | 80.169| 3 0.074| 1 0.012 | 2 0.027 | 11 0.015
10| 4
5 1
6 2 1
7 2 | L
8 1 2
9 | '
10 1 |
11
12 | |
Total | 4016| 6o0.214] | | | 1 0.032
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(1967)

i 10 % €D

o  Nakahara-  m... | Kakure- | . 1w
E Mokdokn | N  Tabw T mino ‘?ﬂ?‘i_,;, Toubakdt F““"‘“"‘,‘L,_
DH?N\‘V%N‘}VE‘N}VIN‘V NV IN|V N[V
g4 IR ]
I LA TR O R B R
I o ‘ S
T L 1 “ | o
I |
| 9\ | 3 ] | |
RUIEN | 1 1 | } 1
e |
12 . ‘ it 1
I |
Total | 10.032 5 0.204] 3 0.189 | 1 0.065
14 \ 5 o L
6 |t |
: 7 P !
4 o |
I |
10 . |
(11 . ;
12 | 1 3
13 L i
— I —_— e e e —_— 7‘ -
Total | | | 10.051 |
6 7 | . | | |
s L
. | «
9 b |
G . | |
oo
il o
By ,
Total | 1o L .
18] 8] | | } | ‘ |
| | ‘ | ;
O | | ] | .
10 | ! . 3 ‘
I8t \ ‘ | o ! ‘ 1
12 | L | | | |
13 | 1 ; | | |
Total | | . |
20 8 |
12 ‘ | | |
Towl | l | N O A
Total | 36\ 0.1858 33 0.8310 25 0. 5791 21 0.0999 15 0.0709| 14 0.0946 14) 0.1831
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3’7 10 & (ﬁ)

= T S e L S T e e e

| Taimin- Hazenokl

Aobana-
; tachibana

S g MR A __ hainoki_
DH N VvV N| v N \ Vo N[ v NV N| v

| Tokiwagaki ;

! i : " |
i ‘ ! | |
i | | ‘
Total | 7 \ 0. 0253 |9 0.0321| 2 0.007 | | 10002
e V__._‘__,_._m__t,,._..g _,X‘L,ﬁ_,ﬁ_...___,v.“- LU S S N —_—

| | |
| L i |

‘ N

| |

|

|

Total | 5| 00465‘ 2{00178! 1’00126,“ 2,00178‘ | _

8 4

T T T 1 R R A

6 i |
T L | L 1 |
: | |
| |

|

|

i
i
I
|

f 1

‘ 1,-. E— j S ‘,,_ S S
i ! i

: i
i |

fy

i
i
1]
|
|

I |

Total | | | | | 2lo.0ss
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10 & (F)

Sp. Yamamomo | Shiromimizu| Tsutsuji Tobera Ogatamanoki Total

N}, VvV N V IN;, V |[N|] V |[N| V | N | V

| 1 57

- oty | o
—
—
—t
>
&6

\ | 3 |

Total | 10.0042 | 1[0.0025\ 110.0051 | 1| 0.0042 | | 460 | 1.8138
] : ! |

90
1 170

101

3
4
5
6
i '7 i
8 i
9
0

1‘ 1 0.0089 | 510 | 5.2321

Total ] - o | 857 | 7.354

Total] 1‘0.037 ] I C T | 267 | 9.514

Total | L | | L 199 | 10.894




22

BOEROA S I A AT e Y 14 7 (1967)

%10 £ (B

Sp. Yamamomo | Shiromimizu| Tsutsuji Tobera Ogatamanoki } Total
DI/H|N Vv |N| V |[N| V |N v oN N | v
u| sl | o | e

6! : \ i ‘ 10
7| 19
8 11
L9 7
10 43
11 5
12 2
13 1
Total 100 | 7.584
16| 7 9
8 1
9 4
10 15
11 :
12 i 4
13 : 3
Total ! 32 1 3.644
18 8 ; 1
9 1
10 1
11 6
12 3
10 | 2
Total 14 2.144
20| 8 | C o 1|
12 l i 1 f a 2
Total | 2| 0.0412 ‘ 31 0.537
Total ‘ 2| 0.0412 ¥ 1 i 0.00z5 1 0.0051 1 0.0042| 1]0.0089 | 1942 | 48.7169
) Note : Japansse name Scientiic namce -

Okinawashii
Himeyuzuriha
Isunoki
Kobanmochi
Sharinbai
Mochinoki
Shibanikkei
Mokkoku
Nakaharakuroki
T'abu
Kakuremino
Adiku

Tsubaki
Fukanoki
Gima
‘l'aimintachibana
Hazenoki

Iju

Tokiwagaki
Aobanahainoki
Yamamomo
Shiromimizu
Tsutsuji
Tobera
Ogatamanoki

Castanopsis lutchuensis Nakai
Daphniphyllum Teijsmanni Zoll.
Distylium racemosum S. ct. 7.

Elaeocarpus japonicus

S. et Z.

Rhaphiolepis hiiranensis Kanchira

Ilex integra 'I'hunb.

Cinnamomum Doederleinii Fngl.
Ternstroemia gymnanthera Sprague
Symplocos japonica var. nakaharai Hayata
Machilus Thunbergii S. et 7.
Dendropanax trifidum Makino

Syzygium buxifolium 1
Camellia japonica 1..
Schefflera octophylla H
Vaccinium Wrightii \
Mpyrsine Sequinii Lév.
Rhus succedanea 1.

Schima superba Gord.
Diospyros Morrisiana 1
Symplocos Liukiuensis
Mpyrica rubra S. ct 7.
Tricalysia dubia Ohwi
Rhododendron Tashiroi
Pittosporum lutchuense
Michelia compressa Sa

{ook. et Arn.

var. hortensis Makino

arms
. Gray

et Champ.
fance
Matsum,

Maxim.
Koidz.
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Table 11. Number of trees and volume different species.

(0.32ha)

Sp. N NG | V) { Vo
Okinawashii 1006 51.80 | 36.4749 74.87
Himeyuzuriha 322 16.58 4.8141 8.86
Isunoki 124 6.38 0.9112 1.87
Kobanmochi 108 5.56 1.8985 3.90
Sharinbai 74 3.81 1.1277 2.31
Mochinoki 70 3.60 ! 0.6277 1.29
Shibanikkei 36 1.85 0.7576 1.56
Mokkoku 36 1.85 0.1858 0.38
Nakaharakuroki 33 1.70 0.8310 1.71
Tabu 25 1.29 0.5791 1.19
Kakuremino 21 1.08 0.0999 0.21
Adiku 15 0.77 0.0709 0.15
Tsubaki 14 0.72 0.0946 0.19
Fukanoki 14 0.72 0.1831 0.38
Gima 12 0.62 0.0718 0.15
Taimintachibana 11 0.57 0.0499 0.10
Hazenoki 5 0.26 0.0762 0.16
Tju 4 0.21 0.0808 0.17
Tokiwagaki 3 0.15 0.0562 0.12
Aobanahainoki 3 0.15 0.1640 0.34
Yamamomo 2 0.10 0.0412 0.08
Shiromimizu 1 0.05 0.0025 0.01
Sakuratsutsuji 1 0.05 0.0051 0.01
Tobera 1 0.05 0.0042 0.01
Ogatamanoki 1 0.05 0.0089 0.02

SATERE q (CLoDORBE D ITIHEEOARELL, Tihbb, —FAKFLEERNIRT 2ABE n AL
FTHUE, R ORISR DARUL, B, ng, ngtees < D) U,
(2—1) A8 q+=1.92
(2-2) X3 q=1.80
T, G, N P RN RTELL Ty Do
TOVERNE, WIS BRIOMR A 20T, SEIRA e R L Tun D LA MOT i L 72
(5% 12 49,
L7278 5T, ALK IR, JUHIB T O R AR R SR 2552 b Db D L B2 B
Do
iv By
f’#ﬂ”’]“&fi’v S ARARL - HT 18 S iy 7z, ey b N Kokt 18m T, FHEy 6.5m Th D,
F 3L (Pl 1, 2 8, 4, 23, 25, 26, 27, 28), (Pl CHed'r 5, 6, 7, 8, 9,
10, 17, 18, 19, 20, 21, 22, 29, 30) Lo Bk 11, 12, 13, 14, 15, 16, 31, 32) ¢

VL, FAEIOEEEE T ok, 0 14 K bYls 6.8m, L 6.5m, Kt 6.2m &
755,

= 1] s

AN LIPS X 0, T DB ARV RS N X ORI DAL, E DR 2 Y
SV O BT, B RIC3OED B 6 T EAGED LN D,

Fods, PIEAEE AR OB B A L 22 AR T, AR AR P oMk <, 1bm MR DK
BT, T, WISV AL R AR EM ORI e VW A X Do
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Table 12. Number of trees of the matured forest

in each diameter grade. (per ha)
Plot Ada forest Oku forest 50 compartment
Area 0.08 ha 0.32 ha
Age 25 30
B\N ‘ Observed value \ Calculated value Observed value Calculated value
4 3112 | 3959 | 1438 2870
6 | 1950 , 2061 E 1594 1594
8 | 1075 1075 ! 1116 386
10 1075 | 559 | 834 | 492
12 437 j 291 } 622 | 274
14 125 ‘ 152 313 | 152
16 112 ; 79 ‘ 100 84
18 25 41 : 44 47
20 25 ‘ 21 ; 9 26
Total | 7936 1 8238 | 6070 6425

ARG S N R VAR NI N s
Table 13. Number of trees in each height and in each frame.

Height(m) | 1 2 8|4/ 56 7 8| 910 111213 |14 )15 .16 17
3 6 6| 2 5 6 8 6 5| 2 2| | 2| 1 1
4 7 14 11|25|2 13 25 13 8 119 5 24 4 8/ 4 5
5 1311819 (11 7 14 10 20 11 13|13 6 7 27 15 20 18
6 8 15/20 (11! 6|15 17 14| 8 7|21/ 8 9| 9 8 6| 8
7 11 6 3 7,3 4, 4 49 9/14/11 17| 7|24 3|18
8 0 7 4, 5 3 2 1 27, 2 21 1/22 4 6|10
9 2 3! 1 i | 10 1,10 1 6| 1
10 4 - 1 13 9 29
11 1 | 1 ‘ |
12 2 | o |
13 4 | ; | |
Total 68 66| 62|64 52 56| 62|56 39 58 |TL|74]59| 90 |61 7560
Mean height b.75§.33k.535.08%.755.0@4.8%4.98?.44%.89§.45ﬂ.6ﬂ5.4{6.84§.0§ﬁ.5ﬂ6.22
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18 & (D)

f&géﬂion) \\\\\ - 18 19| 20 21 22 |23 24|25 |26 |27 28 29 30 31 32| Total
3 2 | | 1] 1 1 4l 1 62

4 2/ 8/ 1, 5 1 1 31 112/ 10|20 277

5 18] 813 5 11 6| 4| 4 11 31413 13 27|41 | 433

6 12/10 15 6 5 1 15 38 3 2 1201915 320

7 2|16 8 6 15 12, 2 8| 1/2 11 14 1 28

8 Tl20| T/10 9 5 T 4 i (A 5 5 221

9 18 217 @ 4 1 ! 4. 1| 3 83
10 32/ 1 18 15 25 17 12 8 51011 2 1 213
11 | 10‘ 211 4 3 1| 2 24
12 | 8 21 16
13 ‘ o 11 L2 j 8
Total |78 7L 65 66 68 51 45|38 42 35|45 |51 66 71|77 1042

Mean height !7.607.18“7.327.88‘8.45}8.0917.6717.98‘7.95}8.29?7.49‘6.75“5.65‘5.49‘4.96 6.50

¥ 14 F O HEMEENIIREAK
Table 14. Number of trees in each height at different geography

| |

S H(m) | | l Mean
3 4 5 6 T | 8 9 10 1 11 12 18 | Total s
Geography N l \ \ } | height
Lower slope 22| 67|103| 81| 65| 59| 15| 67 \ 14 8 | 6.8
Middle slope 33 | 116 | 174 144 | 129 | 106 | 40, 95 C10 ‘ 6.5
Upper slope T 94156 | 95 1 91| 56| 28| 51 ‘ 6.2

Note: Frames of lower slope are 10
Frames of middle slope are 14
Frames of upper slope are 8

I Z|LEESHORIEAL

i Ao BB

JUE P R FHDYIX 82 - 83 BRI, fHEETE (420m) OWREHFIIAE L, BX VIdeE
flns 82 #AHE, (12T HEPEMIAS 83 MRILT, aI‘J L XA oo I D Y Thm B 7z s T
HDo

RHEE, R SHIAEEOWSERE LT, HRELENEKRETHD, THREIFLIVWREELE
L, Flr ot eiidhd, HEORET A, B SN, C LAY ALk,
Rid, HREOZELE IRHEDOFINI X o TERNZD LN D25, 2RICERETET X T 7T
synhYABLEEELAY, ERFAETIRAFF I UABEBERTH DL, TOMRERD 5 7T HETE
L,vﬂ;owc7ﬁ/%,lj/%,4X/#,tﬁﬁ%ﬁﬁ/ﬁ,vwﬂﬁﬁ%k56%<,y
Sy d, TANRIE, FA4TVEAHIT, ~NEI XFRERLLN, FHCEY T, XYTETO
REFARDHIT 5,

hIETIE, 7 7F A FNRRELEL, DWTTF 47, THIXF, A3 7F3F0n%EL, £
DY) 2% 2 E7 €4, IIZXNA, exaXVn, YOI, TARAVEF, BT LSy, A
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Y A OINAE A 2,

WA T, EMARERNTIY a7 X 20730 b %<, Y~venyY, Y344/ 3L
B, Hi2 uc',ﬁim%/:ﬂﬁﬁf‘b,/ﬁ/ YT v Iyl Ea T
Do

FHITIE, ¥/ KV Y%, avx )y, Fa~amEn<EEL %,
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HWHRIZIT D EFAROHEBNL WD 7 <, WSO F ¥ F oIy uny, £x 7704
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SIS EVT DB D IR A 541 5

VR i i1
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ﬂlS&Kr@k,7myLWT®MM¢55M“ ABTIE, E77F5F7, AxFTv4, &
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I ONTE w4 Y — 2k o T, MRS T 22 kS0 L 51270,
N=2,063 e—0.168D (2—8)
7eds, BUECRSA IR TS RREE (R0 R TR 60 em 1235 & 5 BRI,
N=2,375e~0.175D (2—4)
LAl EA, ATREIEE AL ER
2—3) g=1.40
24 K& q=1.42

T D,
Z 2 CHES MR D TR AN DOV T H M TI5 Z D ¢ A HU R P PREAR IS LSBT AA T, TR
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N =223,137 e—0.802D (2—5)
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Tdh Do
4512 KBS, CERPARE SRR O IR INOR A 2 LT 2 2 1T Lo X 351070 5,
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Table 15. Number of trees in each diameter and in each species

(0.26 ha)

D(c’m ’4 6 10121416‘1820222426‘28‘ 0‘ 190434440485050 620463 I

Sp. s 5 ‘ ‘ 3 323436384042444648506062’64;68104 2
Mokutachibana 60423118 3 3 N : 157
Okinawashii 135_9911555452322“ 1 | BRERE)|
Okinawaurajirogashil3‘35462562331'47‘1‘1‘11 111111‘1167
Tabu 2377524213‘2‘ 1 I S U ‘ ; . B8
Adiku 131210 2 o o - 37
Akamizuki 1213 2 2 3 o 39
Fukanoki 1364121 1 112 31
Taimintachibana 1011 7 2 | 30
Egonoki 1342232 81 ‘ 30
Isunoki 56 8341 21 30
Ryukyumokusei 10 7.3 1 ‘ 21
Mimizubai 1655 1111 | 2
Hisakakisazanka 25412112 | 19
Himeyuzuriha 42711211 1 19
Marubasakaki 431 /1221 111 i1 18

. i [
Shiromimizu 9611 R 17
Kobanmochi |7 4383 o : 17
Mokureishi 941 i1 '1 16
Himesazanka (6541 ; 16
Tsugemochi 15341 1 i 14
Shibanikkei 3 4 31 1} 1 1 14
Ryukyumochi 311 512 | | 13
Aobanoki 131111211 1 ‘ 13
Shimamisaonoki 111 ! ‘ b L J 12
Akameinubiwa T4 | 12
Shirodamo 23211 2i | | 11
Ryukyuaoki 10 ¢ Co ; 10
Hosobamukuinubiwa 2 2 8 ‘ 21 } ; 10
Sharinbai 421 11 1 i 10
Kurobai 52 11 1 | 10
. ! . ! i |

Gima 4 4 Lo o 8
Taiwan-ogatamanoki 1 41 111 8
Hazenoki 1 121 /1 11 8
Hosobatabu 3 4 1 * 8
QOoshibamochi 3211 | 1 7
Urajirokankonoki 41 1 6
Kakuremino 2121 6
Shobennoki 311 -1 6
Hamainubiwa 2 2 1 1 5
Horutonoki 1 111 1 5
Inubiwa 1221 5
Inumaki 121 1 | 4
Nakaharakuroki ' 3 \ 3
Mokkoku 21 \ 3
Hanagasanoki 3 3
Yamamomo i1 1 1 f 3
Ryukyugaki .2 i 2
Akamegashiwa o1 1 ‘ 2
Ako b1 01 Lo | 2
Shimainutsuge 1 S 1
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Kusagi

Baribarinoki
Inugashi \

Yaeyamakonterigi = |
Hiragizuina :

\mc

Total |

]dpanf’se name

Mokutachibana
Okinawashii
Okinawaurajirogashi
‘Tabu

Adiku

Akamizuki
Fukanoki
Taimintachibana
Igonoki

Isunoki
Ryukyumokusei
Mimizubai
Hisakakisazanka
Himeyuzuriha
Marubasakaki
Shiromimizu
Kobanmochi
Mokureishi
Himesazanka
Ttugemochi
Shibanikke?
Ryukyumochi
Aobanoki
Shimamisaonoki
Shirodamo
Ryukyuaoki
Hosobamukuinubiwa
Sharinbai
Kurobai

Gima
Taiwanogatamanoki
Hazenoki
Hosobatabu
Urajirokankonoki
Qoshibamochi
Kakuremino
Shobennoki
Hamainubiwa
Horutonoki
Inubiwa

Inumaki
Nakaharakuroki
Mokkoku
Hanagasanoki
Yamamomo
Ryukyugaki
Akamegashiwa
Ako
Shimainutsuge
Kusagi
Baribarinoki
Inugashi
Yaeyamakonterigi
Hiragizuina

\3051961407257412331181 11\ 7 Si 7\ 7 2 1 1\ 1‘

# 15 ?lk (rﬁ)
RN

|

10 12\14 16 18\20 22 24 26 28 30 32 34 36 38 40'42 44 46 48 50 60\

|
62 64 68 104!

|
1
\

[ e L

1!945

5('1(:1111‘](' name
Ardisia Sieboldii Miq.
Castanopsis lutchuensis Nakal
Quercus Miyagii Koidz.
Machilus Thunbergii S. ct Z.
Syzygium buxifolium Hook. et Arn.
Wendlandia formosana Cowan
Scheefflera octophylla FHarms
Mpyrsine Sequinii Lev.
Styrax japonicum S. ct Z.
Distylium racemosum S. et 7.
Osmanthus bracteatus Matsum,
Symplocos glauca Koidz.
Tutcheria virgata Nakai
Daphniphyllum Teismanni Zoll
Clevera japonica Thunb. f. Morii (Yamamoto) Hatusima
T'ricalysia dubia Ohwi
Elaeocarpus japonicus S. ct 7.
Microtropis japonica Hall. f.
Camellia lutchuensis 'I'. Tto
Ilex Hayatana locsn.
Cinnamomum Doederleinii Tingl.
Ilex liukiuensis loesn.
Symplocos cochinchinensis Moore
Randia canthioides Champ.
Neolitsea sericea Koidz.
Psychotria rubra Poir.
Ficus Ampelos Burm. f.
Rhaphiolepis hiiranensis Kanchira
Symptocos prunifolia S. et Z.
Vaccinium Whiightii A. Gray
Michelia compressa Sarg. var. formosana Kanehira
Rhus succedanea L.
Mackilus japonica S. et Z.
Glochidion triandrum C.B.
Ilex Warburgii Loesn.
Dendropanax trifidum Makino
Turpinia ternata Nakai
Ficus vasculosa Wall.
Elaeocarpus sylvestris Poir.
Ficus erecta Thunb.
Podocarpus macrophylla 1. Don
Symplocos japonica var. Nakaharai Hayata
Ternstroemia gymnanthera Sprague
Morinda umbellata L.
Mpyrica rubra S. ct Z.
Diospyros maritima Bl
Mallotus japonicus Muell. Arg.
Ficus Wightiana Wall.,
Ilex Mutchagara Makino
Clerodendron trichotomum Thunb.
Actinodaphne longifolia Nakai
Neolitsea aciculata Koidz.
Hydrangea yaeyamensis Koidz.
Itea Oldhamii H. Schneid.

Robinson
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Table 16. Mixture rate of number and volume.

Mixture rate Mixture rate
Sp. NV Sp. N TV

Okinawaurajirogashi 7.09 | 44.97 Himesazanka 1.69 0.37
Okinawashi 9.14 | 14.28 QOoshibamochi 0.74 0.33
Tabu 6.14 5.57 Yamamomo 0.32 0.31
Mokutachibana 16.61 4.38 Shiromimizu 1.80 0.30
Marubasakaki 1.90 3.10 Kakuremino 0.63 0.30
Fukanoki 3.28 2.23 Gima 0.85 0.24
Egonoki 3.17 1.97 Shobennoki 0.63 0.23
Isunoki 3.17 1.95 Hosobatabu 0.85 0.20
Aobanoki 1.38 1.75 Akameinubiwa 1.27 0.18
Hisakakisazanka 2.01 1.69 Hamainubiwa 0.53 0.12
Hazenoki 0.85 1.43 Urajirckankonoki 0.63 0.12
Shibanikkei 1.48 1.39 Shimamisaonoki 1.27 0.11
Himeyuzuriha 2.01 1.21 Akamegashiwa 0.21 0.11
Ryukyumochi 1.38 1.07 Inumaki 0.42 0.10
Mimizubai 2.12 1.01 Inubiwa 0.53 0.10
Taiwanogatamanoki 0.85 0.88 Ryukyuaoki 1.06 0.08
Adiku 3.92 0.86 Mokkoku 0.32 0.08
Akamizuki 3.39 0.85 Inugashi 0.10 0.06
Horutonoki 0.53 0.73 Ako 0.21 0.05
Taimintachibana 3.17 0.70 Ryukyugaki 0.21 0.04
Hosobamukuinubiwa 1.06 0.65 Yaeyamakonterigi 0.10 0.04
Sharinbai 1.06 0.64 Nakaharakuroki 0.32 0.03
Shirodamo 1.16 0.60 Hanagasanoki 0.32 0.03
Tsugemochi 1.48 0.56 Shimainutsuge - 0.10 0.02
Kurobai 1.06 0.56 Hiragizuina 10.10 0.02
Ryukyumokusei 2.22 0.49 Kusagi 0.10 0.01
Mokureishi 1.69 0.48 Baribarinoki 0.10 0.01
Kobanmochi 1.80 0.44 :

HAR W E S ol B
Fig. 4. Distribution curve of diameter.
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Table 17. Number of trees in each diameter grade of over

matured forest and unmatured forest. (per ha)
Plot | Ohara forest Yona forest i Oku forest
0 | 82,83 compartment ‘ 75 ecompartment ; (Communal forest)
Area 0.26 ha | 0.2 ha 1 0.04 ha
Age 45 | 10
N | Observed | Calculated | Observed | Calculated | Observed | Calculated
D value value - value value i value value
4 | 1173 1053 1165 1179 7700 | 9033
6 754 753 845 831 . 2550 1818
8 538 538 ‘ 460 586 300 366
10 277 384 395 413 75 74
12 219 274 295 291
14 158 196 205 205
16 88 140 150 144
18 ! 119 100 65 102
20 69 72 50 72
22 46 51 50 51
24 42 37 30 36
26 27 26 15 25
28 12 19 15 18
80 27 13 5 13
32 | 27 10 9
34 8 7 10 6
36 4 5 5% 4
38 4 3 5 3
40 4 2 15 2
42 4 2 2
44 4 1 1
46 i 4 1 10 1
48 4 1 5 1
50 | 4 1 3
52 5
54 10
60 ‘ 4 5
62 | 4
64 4
63 4
104 4 ‘
Total 3639 | 3689 | 3815 \ 3995 10625 | 11201
0500 4 R & R4 DB (R \\
Fig. 5. The relation between = “[
rate of number of 'é ’
diameter grade con- 3 3
tiguous to each other 5 .l
(distribution coeffi- 3
cient) and age. 7 4t
a
10 50 30 10 50
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T

10 em~20 ¢m T
22 cm~30cm (%
32em PL ik

T, 20em PUFOLARAZED 93% %5, 20em UL EDISLARIIIEF D Tov,

iv # &

718 KT
170 & T
40 KT
22 KT

4

4

3

18.0%
4.2%
2.3%
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Table 18. The friquency distribution of trees in each diameter and in each
height investigated in 32 plots on the island of Iriomote.

15m #HBX

S~ D(em)| | !
6 8 |10 | 12 | 14 |16 18 20 |22 | 24 |26 |28 | 30|32 |34 36
Hm) ~ | © 7
3 200 7 | |
4 5% 65| 7., 2 1
5 537 180 @ 49 18 8 5| 1 1
6 271 | 256 112 40 24| 9| 3 1 1
7 121 212 121 94| 65 23 8| 1| 1 2 1
8 24| 57 81| 85| 127 57 18| 4| 4 3 2 2 1
9 2 11 28 26| 45 35 18 7! 7 4 3 2] 1 1
10 6/ 10| 20 24| 17 21 18| 6 4, 4| 2 4| 3
11 5 8| 7. 10|10 111 5| 8/ 5 4 2, 8| 2/ 1| 1 1
12 : 1 1]12| 7 4 4! 2 o 2] 1] 1 2
13 1 1 1] 3 2| 2 2| 2 1 1
14 1 3 I 1 1 1 1
15 101 1] 1
16 s 1 1 1
17 : | 11
18 | | 1
Total 1691 799 411 | 203 | 306 170 87|43 36 21 17 13[14 13| 4| 5| 6
— — }
\\\(cmD 38 | 40 ’ 42 1 44 \ 46 | 48 | 50 1 54 ‘ 56 | 58 | 64 | 68 | 88 | 98 i Total %
H(m) T i i ! | 1
3 | | s | 207
4 ; : : L6l 40.8
5 ! . ; 799
6 o 1 718
7 i ! ' 649 |
8 : 465 ¢ 54.6
9 1 \ 191 |
10 ‘ | 139
11 1 1 o 80 |
12 2 1 1 101 1, o 46
13 1 ? . 18 4.2
14 1 1 1 1 ‘ f 12!
15 1 1o 1 1 1 9
16 1] 1! ‘ ! 1| ‘ 6
17 1 L \ | 3 0.4
18 | 1 101 11 6
Total 4 3| 3 313i3\1}2i3\1\111v1%39591 100.0
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L TORT RHNRY ) I,

M(1) MEryy v QERERR A D v P B AR EEIZ X 20 13780,

(2) LoRa—7#7y PBURTEICXK L 7 v FEICH L TADRY 277,
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BB WEEHEMO ha X0 HEEMES X OHEERERTHR T hEn V, G L, Ml ns



BIil: WREICEH T 5 IKEMKO Bitterlich 3ic x » HB#EER > S T W 2% 35

BMAROMB L L OWESMER Y T hEhe, grT3L,

V= (;’) G vrrrrrr e e e e e e e 3—4)

Lls%, TbbERIZKT S (v/g) OFEMIZ ha MY OMEMER &I+ #F 1, ha Hvo
MBHEEMESA G ON DD TH D, 72720 B—4) Rk 2HEEHF R B VT, EAES M
KTHDHIEnFRTHS, L 5IC L. G. Grosenbaugh 13 (8—4) KX DHEE T v 21234
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7oy F OLEE/NAEL, HEOEEBKOBIR (FREEICY 2% 27 F 7235, SHICH
A M ol THIEIZ A MY, RELT Oy P OBRFLTED T ST 2HRR) &5
BLT, 10mX10m~20mXx20m OFEADKEFEZD T Ty MIDWTHEAZL I LITLT,
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X BITHIZEEERISE % b nZ 7= Triple Sampling O#HEEIZ IR TE Do
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LA, Fuy P EEOKSEE L VS &, Bitterlich 2 X » TitRHIN2MENL, 7oy
A CE LN MOTEROEEER LY, 7oy il Bitterlich JED SV 24T 5,
Z 355 kT, Double Sampling D54, /MEARIZT 1 v P HEOMEM, KIEAL Bitterlich
ETHEOLNHEMTH D,

oz, FURHEE T, 7oy P OWiRRE S X OME L Bitterlich L TOMHRY: X OMIOAIA
FrnAWAHHELE TERA T LAEET LI L,

—_

I KABECLERT Ay bOER

I TR ODHENRNE I N D,

(1) T AEE T 5 RERERMOMBE A HEE T 272012, 7oy VR 254G,
FO70y F DEEZPI &L EDMELTELT D0,

(2) Bitterlich ¥z X A HHEF R, Tiabb V=GXv/g T ha BV MBRELHAERE T 255
Wb D v/g RTEED &, EOMOERDO 7 oy P OFSAEE ML 725 v,

i @A T

BBk A S IR T9 UL Z/NIEZ, #9 0.46ha OFFFEM A ET, 10mX10m DFUIHS L,

HOX Te .y rFREX
Fig. 6. Plain figure of plot.

L~




W WEEE A E T 5 NSk o Bitterlich Bz & 2 M BEHEEL S G INWETR BT o9 87

£ 19 £ BREOER, FK, WENERES XM
Table 19. Areas, number of trees, basal areas and volumes of each frame.

2 2 | sn | Volume/
No. Area (m?) Number of tree| Basal area(m?) | Volume (m?) | Basal area
1 26.5 18 0.0362 0.1246 3.44
2 87 37 0.0628 0.2042 3.25
3 58.175 30 0.0845 0.3688 4.36
4 20 15 0.0380 0.1513 3.98
5 2.4 2 0.0057 0.0235 4.12
6 81.37 67 0.2155 0.8764 4.07
7 100 63 0.1963 0.7364 3.75
8 100 ‘ 69 0.1627 0.6187 3.80
9 100 36 0.1275 0.5291 4.15
10 89.92 35 0.2029 0.8195 4.04
11 46.20 7 0.0151 0.0487 3.23
12 44,47 4 0.0050 0.0129 2.58
13 25.24 17 0.0522 0.1604 3.07
14 81.685 - 50 0.1586 0.5113 3.22
15 100 77 0.2714 1.0042 3.70
16 100 110 0.3921 1.5845 4.04
17 100 60 0.1792 0.7333 4.09
18 100 90 0.2996 1.2506 4.17
19 100 50 0.1910 0.8118 4.25
20 100 37 0.1291 0.5439 4.21
21 100 50 0.2928 1.3996 4.78
22 97.4 58 0.1442 0.4792 3.32
23 83.5 70 0.4121 1.6672 4.05
24 100 62 0.2513 0.9865 3.93
25 100 64 0.2827 1.2081 4.27
26 100 75 0.3675 1.4910 4.06
27 100 96 0.3581 1.4412 4.02
28 100 74 0.3180 1.4483 4.55
29 100 64 0.2960 1.1466 3.87
30 100 73 0.3851 1.5284 3.97
31 100 56 0.3951 1.8092 4.58
32 88.1 39 0.1326 0.5275 3.98
33 12.395 7 0.1031 0.4240 4.11
34 64.62 26 0.3839 1.5650 4.08
35 100 33 0.2054 0.7996 3.89
36 100 28 0.2639 0.9017 3.42
37 100 31 0.3216 1.2743 3.96
38 100 67 0.3232 1.1849 3.67
39 100 71 0.4576 1.7569 3.84
40 100 62 0.3439 1.3582 3.95
41 100 61 0.2259 0.8628 3.82
42 100 106 0.6540 2.4475 3.74
43 90.1 82 0.3299 1.2311 3.73
44 29.17 33 0.1404 0.6380 4.54
45 5.22 1 0.0028 0.0118 4.21
46 84.64 43 0.2331 0.9869 4.23
47 100 49 0.3938 1.6107 4.09
48 100 61 0.4887 2.1748 4.45
49 100 55 0.2673 1.0009 3.74
50 100 32 0.2605 1.1089 4.26
51 100 55 0.3443 1.4528 4.22
52 100 57 0.3756 1.6680 4.44
53 100 82 0.2906 1.1416 3.93
54 100 106 0.2459 0.9897 4.02
55 83.75 76 0.1898 0.6729 3.55
56 7.875 7 0.0157 0.0652 4.15
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Table 20. Number of trees of each diameter with

different height.

H(m)
\ 2 3 4 5 6 7 8 9 | 10 | 11 | 12 | 13 | Total
D(em
4 31 | 384 | 452 | 287 | 134 22 ‘ i 1340
6 1 35 145| 239 | 199 | 83| 12 2 \ 716
8 1 7! 39| 77 122| 101 | 30 4 381
10 9| 81 57, 13| 28 4 2 1 204
12 1 6| 20| 35| 33 | 10 2 1 107
14 2 11| 25 21 9 2 | 70
16 3 8 8 2 4 ‘ 25
18 1 4 5.9 2 2 1 23
20 2 1, 3 3 1 10
22 1 1 1 2 2 7
24 1. 1] 3 5 1 11
2 2 3 3 i 1 9
28 1 1 i 2
30 1 1 ‘ 2
32 2 2
34 1 1 2
36 1 1 1 3
38 0
40 0
42 1 1
44 \ 1 1
Total | 33 | 427\ 645 | 643 554 | 355 154 | 49 20 | 2 2 E: \ 2886
F21E Yoy rtokEIHOLEENEM
Table 21. Observed value in each plot size.
Plot size
No. 10m X 10m 10m X 20m 20m X 20m
N |BA(m»| V(m® | R | N BA(m®» V(m® ' R | N lBA(m2)‘ V(m® | R
1 | 910.2594|1.0074 | 3.88 | 171 | 0.5516 | 2.1631 | 3.92 | 302 | 0.9303 3.6729E3.95
2 | 730.5921 | 2.4290 | 4.10 | 137 | 0.8253 | 3.3113 | 4.01 | 306 | 1.5301 | 6.0094 | 3.93
3 | 60(0.3031|1.1242 | 3.71 | 125 | 0.5851 | 2.2631 | 3.87 | 235 | 1.3259 | 5.1342 | 3.87
4 | 53]0.4426 | 1.8483 | 4.18 12710.9769,3.8138 3.90 | 177 | 1.2253 | 4.8770 | 3.98
5 | 74]0.4093 | 1.6943 | 4.14 | 159 j 0.9201 | 3.7537 | 4.08 | 272 | 1.4667 | 5.9247 | 4.04
Plot size Observed value of trees
: S o - which are counted by
No. 7(5m)? 7(10m)? the Bitterlich method
N [BAMm®)| V(m®» | R | N BAMMD| V(m» | R | N BA(m®)| V(m®) R
1 | 680.1954 | 0.7608 | 3.89 | 237 | 0.7684 | 3.0328 | 3.95 | 1| 0.0079 | 0.0250 | 3.16
2 | 580.3328 | 1.3407 | 4.03 | 223 | 1.1967 | 4.7361 | 3.96 | 14 | 0.3276 | 1.4020 | 4.28
3 | 45|0.2333|0.8744 | 3.75 | 199 | 1.0857 | 3.8164 | 3.52 | 10 | 0.1834 | 0.7330 | 4.00
4 | 31]0.2824 | 1.2451 | 4.41 | 138 1.1516{4.2506*3.69 710.2457 | 1.0909 | 4.44
5 | 59(0.3333 | 1.3987 | 4.20 | 204 1.102624.5122{4.09 9 | 0.1680 | 0.7130 | 4.24
|
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#® 21 & (8
(per ha)
Plot size
No.| 10m X 10m 10m X 20m 20m X 20m 7(5m)? w(10m)?

i i i i
Nl am N ey @y | N @ | a  Nanimn N m
9100125.94/100. 74‘8550 27.58 |108.155/75650123.2575| 91.82258662/24.89 96.92 7548?24 .47 96.59
730059.211242.906850!41.26 [{165.565/7650(38.2525(150.2350/7363/42.39(170.54/7102/38.11/150.83
6000(30.31(112.42:6250129.255(113.155/5875/33.1475(128.3560/5732129.72(111.39/633834.58/121.54
580044 .26/184 .8316350/48.845/190.690/4425/30.6325(121 . 9250(3949|35.97/158.61{4395!36 .68/135.37

7400[40.93/169.43/7950/46 . 005{187 . 685/6800|36 . 6925/148.1175(7516|42. 46/178.18/649735.11|143.70

Tt W N =

MANMERYER L7, ZOMET, 10mX10m, 10mX20m, 20mx20m, z (5m)?, 7z (10 m)?
D70y bEHPLEERZILTSEMEEL, TNENONLAAL, MESMEES X OMELHE
L7z,

HARIREIZ L 2PE0KMAEMYS & ORE SO MEEENB A LAREIE 19 £ LT
VIEE 20 ROMY TH D,

7oy FOEFEIH 6 MOWY TH-T, INHLDOT oy b E b EITEREL THEL/ERILE
21 #OX D1l D,

X517, £70 .y PoPLE (BT &) 12T, k=4 OfisERIZ L % Bitterlich F#E
LT -7 (G 22 %),

# 22 % Bitterlich ##&ic X %5 ha X4 v M
Table 22. Volume per hectare by the Bitterlich method.

When stand
Num- When stand coefficient of plot is used coefficient. of

ber
No. of B? 10m X10m | 10m X20m | 20m X 20m 7(5m)? n'(lOm)”' oounted trees
counted [(Mm*)| -

trees V(ma) R V(m3) R V(ms) R |V(m?® !V(ms) R | V(m?®
1 4 13.88 15.52 3.92 15.68 3.95 15.8033.89 15.56| 3.95 15.80 3.16| 12.64
14 56 | 4.10 229.60/ 4.01] 224.56! 8.93 220.08| 4.03. 225.68 3.96‘ 221.76| 4.28| 239.68
10 40 {8.71 148.40:3.87] 154.80 3.87| 154.80 3.75 150.00| 3.52 140.80; 4.00| 160.00
7 28 14.18 117.04]3.90{ 109.20 3.98/ 111.44) 4.41] 123.48 3.69 103.32| 4.44 124.32

9 36 [4.14 149.04]4.08| 146.88| 4.04| 145.44] 4.20, 151.20) 4.09 147.24{ 4.24) 152.64

U W DN

i 7oy VBTS00 P OB/ NHEEORE

F 19 F LV IERERNL 4609.73 m?,  ARKiFL 53.5761m® T, ha YT 5 L 116.22
m® THhb,

Wi 95% OERT, Toy VREEIZLD ha MU OHERMEE, FHHE, EEL O ONEHERRIC
DWT, oy PEBOREIXHNIHFET A EE 28 FD L 5T B

ZDENG, BHK 116.22m® X, Yoy f@%ﬁ@idxﬁummmm L7, fGHRANCETES
T 528, FEEE £ (A0m)? 5L 20mx20m DK 7oy +235, 7 (Bm)? 10mX10m I
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23K Tey bOoAkEIRCRTIMB L CEERX

Table 28. Volume and standard error in each plot. (per ha)
Area (m?) | Average (m?®) | Stagfgr;ii(ma) 95 percent confidence limits (m?) | iﬁ’;‘éﬂmg e(%)
7 5* 143.128 43.4763 99.6517—186.6043 30.38
10 x 10 162.064 24,3784 94,3898 —229.7382 41.76
10 x 20 .. 153.050 15.8052 109.1748—196.9252 28.67
7w 102 129.606 7.7834 107.9993—151.2127 16.67
20 X 20 128.091 7.9716 105.9620—150.2204 17.28

L0°10mX20m D{ET Ty P LURBILEL, XHIS, FUEIIOWTYH, 7 (10m)* & 20mX
20m Oy FOWMERBIZRLTTH - T, 70y P FARTHOIHMEEEHEET 2720123, [T
LR 10m, HEOHGE 20mX20m DRSS L L EEEZ LN D,

i MOBEERAWCTMBEE ST 2701208870y P OEEDHRE

Bk L7z & 907, WHEE T V=GXv/g REHuv 7228, BAHERDY Y O#MFHL G (Bitterlich ¥
THLESN D ha BV REWTHEED & v/ ROTEED OMERTS A b5, ZORXT, G 13l
FIZL o THEHBIZRO LN DD, MOTEREFRTL2FHRELTUL, ROLDIENEZBND,
(1) 7oy FEKEOHREFAT 5,

(2) Bitterlich ¥k T# v v } SN LAROWER R EZFIAT %,

22T (2) 4k, PSRRI IEELBY OMEBERNES I DN D2, 7oy P HEOKEEF]
HT2%E120%, 61070y P OO KREFSBEE 5D,

Z D7z, Bitterlich P12k 2 ha YU MEOHEEMIZOWT, ATCHEENC LY, 7oy M HEHED
KREZJNZ, FIMES L OBRERERITTI L7z, ZTOMEEE 24 F57,
B2Fk TeyrtoREEHHOKSEEE AT

LM b RS
Table 24. Average stand volume and standard error calculated

with stand coefficient in each plot size. (per ha)

Plot size (m?) Average (m?) ‘ Standard error (m?®) | Error percentage (%)
7w 5% 133.184 32.5009 67.74
10 X 10 131.920 32.6241 68.65
10 X 20 130.224 30.2317 64.45
7w 102 125.784 27.2358 60.11
20 X 20 129.512 25.1542 53.92
Counted tree | 137.856 30.8994 | 62.22

ZDOEROEEMEEL, B 22 FIIET oy P TE® ha MOMENIIIL TH D, T H0EY
Tdh-»TIRD L DIZFHEL 72,
7oy b1 OMiEi= 4X83.95= 15.80 m?

P 2 » =b56X3.93=220.08»
7 3 » =40x3.87=154.80~»
2 4 + =28X3.98=111.44~
2 5 » =86%x4.04=145.44~»

F ¥ M M= 129.512 ~
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TOMDEE S TN THPIERE, ST 2HEEREO 7 o v b #EE» LNl E AV THE L
ThbHo

SIS, 7Y PARDEHARPEDOHEML GRSTEBE ST L TR 7= FHIMiE S 2% 3 T2
7o ‘

H19 R X B &, MO 2.58~4.78 DHEPHIZH - T, FHNL 8.94 THDHA, & 22 F
LD K & X oMoy R,

r (5m)? Dk ¥, 3.75~4.41 OFHFEMNIZH » T, Fi 4.06,

10mX10m O & &, 3.71~4.18 HPFAANIZH - T, FH 4.00,

10mXx20m D¢ ¥, 3.87~4.08 OHFPNIZDH » T, Fig 3.96,

7 (0m)? Dk x, 3,52~4.09 OHEFAMNIZH » T, FH 3.84,

20mX20m O ¥, 3.87~4.04 WHANIZH - T, F1g 3.95,

ATy PRDE XFX, 3.16~4.44 DOFEMWNIZH - T, FHg 4.02

L72Y, MO oy VEFEDOKINUESH F OB TN S,

WE, B3 21 & (1) 7 vy b OREXJPUIHE S NMGTEROEIZONWT, Toy POKF
SHNZENRHLME S AD L, B2 RGIHEND X012, OB, 7oy OKkEXIC
BRI T—ETH DM, MOIVED EMGTEBOENT DL VD T L, ZOHFSHNbb

Do

2R TeytOREIHCRES RAHSTBE O H BT
Table 25. Analysis of variance of stand coefficient
measured in each plot size.

Source ! S. S D.F M. S F
Block 0.6905 4 0.1726 3.38 *
Plot 0.1407 | 5 0.0281 0.55
Error | 1.0199 \ 20 0.0510

Total |  1.8611 29 } |

ZDizH, B 24 KDOT oy b DOREZFIOMGELR L A THIL L7z FEIMED, FnloE
ANV, LovLAasnb 7 (10m)? 35508 20mxX20m D7 oy F OMSERE JHVTHEL7-
FERDHT IR IEEZ R L T D,

IDZ i, MOEEEAWTHBERHEET 2701208 L 15D 7oy P OfFL, 7oy 1O
REXZEHFVERINIDNENWDI T EERL T 5,

UL L7eaih, 7oy ML Bitterlich KL OHHT 284, 7oy P#AETE, PaEd
7 A0m)? H2W L 20mX20m D7 vy FRLETHDEI b, MPEREHCTHMELHEET
D7z T ey P OIS, 1 A0 m)? F7zid 20mX20m DK FEAGHY 72 EHE I BN B,

III JEoKENEEERORE

i Bitterlich ¥ » H 3

1 DR HED £ = 5T, %% Bitterlich » Winkelzihlprobe 037 & BRI E% T 2 =
L Rz as, BN Bitterlich A4 FEHESE DB AT 5,

H AT, WEEE 27 OAS 1ha MY fi Kb, ZOrso 1ha X0 Bl
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BA— é FiTTP®  werererreneeeniitiee e (3—8)
i=1

THhdo
BTN, re OFEE D OMAKRS, HHE OA, XY » Mg BC ORMT, RAHMEE GRF41E)
R; TAHLNIZE EDNELRT,

TR B ONARPBRLRER, THRLhCE EOMER
Fig. 7. Position when tree with »; in radius observed
with R; in limited radius.

CETIT, L v OMARD, BEEE R M EDE AL - TindE, O Ehb R84 BC
DIERIZAY, Ry ML » T2k, BC DEX VIZAZLTHA DN 2R L5,
=T, b EWMME, 20 2R » ME, ZBOC # 2a 2T D&

tan a:a/b .................................................................................... (3__9>
7z, By \3¥E re OKRPBAZ LN DRAFERET,
sin a:/r,L/Rz ................................................................................. (3_1())

b L, P re ONRARN Z A, ERK OrDREADNI T D8, IOWE r b DAKD 1ha
BV HEEA LU,

__ 2 2 —
fi= <R/ X (100) (3—11)
T, TR re B OMARD 1ha 4V HEE SR,
fm.,,.izz100007;;1:2 Tr2=10000 Z; SIN2(r -+++++++++rrevrerrrerrrrierarerruriinieneenns (8—12)
3
Thd,

WE, BRI -Taldd—FI2T2L, ald—FeY, L4, T 10000 sina b —5F & 7
DT, Ik k LT5&,
Jo=10000 SIN2( +-cvcrvrrrerorrantantaatenttrttrietaetetiaiarrereerteieranriersetaeiaeens (3—13)
fz, PEE v OMORD lha 40 REMRITNIL kZ; L7020, FASLIVBRTOFNT, —3h
VLT BC JVIRAHLTHADNIMARDAL Z; 1ZE k 2R U2ODTHD, 30DEFED
MARIZDWT Y AR b, # Lha Y EEmRL, (8—8) Rk Y,

BA:éL]lfm,,.izz k élzi: KZ ceveeeiiiiiiiiiiiii it e (8—14)
72D, T ZEEARABRIV—FT LU L TEAMRKDERBTHD,
BARLEE LD, Moo 1ha ¥ WEIRRROREERL, FEEZONIERD kEETRD
Lo, b 2R ER LTS5,
M EDTET Lha X ofgmkrmfEz ke, B—1) Rkt 3—2) Mtk - T, ha Y40 #7%
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PHEETE D

i EARWNELT

Bitterlich 2 X 2 lefE@ g, Ak L7zk 512 3—2) & V=Guv/g (w/g # R v+ 2%
V=G-R) TRKpbin s,

ZORIZEDIZRD L D120 EN D,

L L T < N (8—15)

I, el vy M, BIINERERERTH D,

@—15) R, RV@SwMMgamrﬁ@in CIIERBITR AN T D H T v b
LNOABNEIND CREEIZH 7200 bilas 22 5 5), RS, HEHOFRERE
JREE AR c‘Ci_”ﬂtﬁliflﬁ\?ﬁw‘o Tichb,

128617 % Cr AT, ha MOMBETFHTAI LIRS, ZT212 a BRI XITESITETHD
(biag),
E oI, MEMTRE G OEINT exk OMBREIZOWTRD L SIZELD,
TR RO IR AR ORI E F 72 L, BRAEEO IR L 212 < X1 2BdiT %,
—TIRPEOBINC X - THIENT R k3T 5,
WIHRE O HEEMII AR XE 72205, ZOMEL (REOPE) XE Thd, DRIT kIR
BOPEILNPEL, ERREFNERBOEEIREL LN TL S
Db, MEROMEREL N LT D012, k c‘t/J\“ VIR E L, ERRO B SLIEE
WZIBWTEL, kv hE<ede, RS X121k )ﬂiﬁm,\}‘rﬁ KRELIeD,
R, (RBOBEEIXE #B/MNITIUE I \WhiT Th %2
W, B ofEx (3—13) Xk
k =10000 sin?«
ThbH, EHLIZETHMND
sin a=tan a=a/b
’E‘Z%ZD?J‘ {:,)
Fo==T10000(@/b) 2 +eeenrnereearrirmiiiiiiiiiiiii et e (8—17)
2
=10000 <-¢b/ : ----) ........................................................................ (3—18)
by A
B—18) T b/a IfFETH2, HEHUD k=@ &, k L{EEOBMBEERL TS,
DEITE TN

2a 27‘7‘,_‘_“» i d --------------------------------------------------------------------- P—
b R; G‘z) (3-19)
I 2r=d =itk
=[RS %
ThHhHNE
‘Z 2dl .................................................................................... (8—20)
ks B—17), (8—20) KXk
_d:_l‘/k — 1 = ___5.9__>< L AT P (3-21)

2l 100 Vi
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#8M MEWERER (k) tRxelx (I) ok
Fig. 8. The relation between k and I.

(I) Spiqisiaug

Basal area factor (kJ

Magnification (8 )

L7V, R E OFHFAVEIET D,

MEEH9 T, FRACERORING, MARDOR 212 < Z12Bd L, BRMERo s, RALFEO N
FE-TOT, B8O I=Ff @) ZZ0OFEEY L Tvd,

I=f(0) ZEBINZEDHADIEZT O L5, F 8 b 2 D0 RO 2 D ALIE AT
N, FEOWTHREHE X0 2 DIIFEETH D,

DIEDFZFOTIZ, RiZ{HEi D Sampling error %A EMI OREIIETHESEL, b
VR ZWT ST B O BE R BRI T %,

il Mo IE & Mg e o B4R

Wi, ZoOMRE RN T D700, REMNELE T T2 (1954~1965) L 72 204 ROFE
Kb, 2EBMIEOREUL AL, ZOMBEEND B OMEELGITILI2ONE 26 KTH D,

2 KiZXKBHE, ROMIMESEED ISV EZFIIEL, WEHERKEF L2120 T R
DL KREL o T2,

H260F% RMEEXRMNKS> B
Table 26. Stand coefficient of each diameter.

D (em) V (m® BA (m?» R
2 0.0009 0.00031 2.90
4 44 126 3.49
6 114 283 4.03
8 225 503 4.47
10 380 785 4.84
12 583 1131 5.15
14 838 1539 5.45
16 1146 2011 5.70
18 1512 2545 5.94
20 1936 3142 6.16
22 2422 3802 6.37
24 2971 4524 6.57
26 3588 5309 6.76
28 4271 6158 6.94

7.

30 5020 7069
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Table 27. Number of trees in each diameter grade of each

frame by every tree measurement method. . (0.56 ha)

o 2em |y 6 | 8 |10 12 14(16]18 20|22 |24 26|28 |30 82 | Total
60 26 21, 9| 1! 1| 2 1) L 61
61 20 20 3 2] 1 | : [ 46
62 7. 11 8 71 5 5| 1] 2 | 46
63 25 15| 11| 4| 4 1] 1 3 } 64
64 27| o1 7| 2| 4 3 b1l 2
65 20 ‘ 18 8 2 5 1 2 2,1 1 60
66 26| 15| 5 7. 1] 2| 2 1 | 59
71 24 ‘ 19 . 6 3, 1] 1 . b4
72 10| 8. o1 1 1 1 . 52
73 31, 6. 1 : 38
74 42 6 ‘ f 48
75 34 30 12| 2| 2 .80
76 14 181 10 4| 2 : © 48
77 15 12 10, 7 81 2 | .49
82 30 19 14| 4 2 1 | _ 70
83 17 20 15, 5| 3 2 ‘ s ‘ : 62
84 32 28 8| 3| 11 73
85 3 31 3| 2 72
86 35 18 4| 1 58
87 37 3 18 9 2 1 P L 97
91 20 23 7| 3 ' 1 ‘ ; 53
92 22 16 6| 8 1 i 53
93 24 30 12| 2 4 , 72
94 20 12 3 , : 35
95 2 16 7| 7 6|1 L 63

100 23 25 8| 71 4| 2| 3 E ‘ 72
101 5 10 5 1] 4 2 11 ; 39
102 25 12, 6 4| 7| 5 2 L 1 : 61
103 40 33 4, 2 L 79
106 54 25 4, 5, 3| 2 1 S 94
107 | 43 24 8 9, 2 4 1 | | 91
108 10, 11 2 11 | : 25
109 31 4| 1 2 ; ‘ 10
113 41, 19, 6 3| 3| 2 4 ; 1 79
114 3. 22 11! 4] 1 2 a 74
115 4, 3, 1| 1. 9
116 23 281 5| 7 2 65
119 72 | 9
120 19 15| 8| 2. 2 46
121 B| 3, 2 4 2 26
122 8, 8 7| 2 25
123 6, 41 1| 2 23
126 11 14| 6, 6 1| 1 39
127 24| 21| 9| 38| 1 1 1 60
128 10, 4| 2| 1 1 1] 1 1| 21
129 120 3 2| 3 2 22
130 71 9 5| 3, 1 1 1 27
133 1) 61 9| 1) 1] 1 . 29
134 6 8| 6| 2 22
135 18 10| 4, 2| 1 , 35
136 9 5| 1| 1| 2 ! 18
137 24, 19 10, 4 2| 1 60
141 3| 1| 3|1 8
142 70 11| 6 24
143 22| 7| 8 37
146 9| 3| 6| 1 11 1 22
Total 1163 | 845 | 342 | 172 90 137 |23 (12| 9| 6| 3 21 1 12706
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H22WBER BHREEEREMNER

Table 28. Volume of each diameter with different frame. (0.56 ha)
No. 4 6 8 10 12 14 16
60 } 0.09152 0.18963 0.15840 0.02953 0.04507 | 0.12886
61 0.07040 0.18060 0.05280 0.05906 0.04507 |
62 0.02464 0.09933 0.14080 0.20671 0.22535 ? 0.43920
63 0.08800 : 0.13545 0.19360 0.11812 0.18028 | 0.08784
64 0.09504 | 0.24381 0.12320 0.05906 0.18028 0.26352
65 - 0.07040 0.16254 0.14080 0.05906 0.22535 | 0.06443
66 ¢ 0.09152 0.13545 0.08800 0.20671 1 0.06443 0.17568
71 | 0.08448 0.17157 0.10560 0.08859 0.04507 | 0.06443
72 0.03520 0.17224 0.02953 0.06443
73 i 0.10912 0.05418 ! 0.06443
74 0.14784 0.05418 i
75 1 0.11968 0.27090 0.21120 0.05906 0.09014 (
76 1 0.04928 0.16254 0.17699 0.11812 = 0.09014
M ¢ 0.05280 | 0.10836 0.17600 0.20671 @ 0.13521 | 0.17886
82 . 0.10560 0.17157 0.24640 0.11812 | 0.09014 | 0.06443
83 0.05984 0.18060 0.26400 0.14765 | 0.13521 | 0.12836
84 0.11264 0.25284 0.14080 0.08859 0.04507 | 0.06443
85 1.12672 0.27993 0.05280 0.05906
86 0.12320 0.16254 0.07040 0.02953
87 0.13024 0.27090 0.31680 0.29577 | 0.09014 0.06443
I |
91 0.07040 0.20769 0.12320 . 0.08859 | ﬁ
92 0.07744 0.14448 0.10560 . 0.23624 | 0.04507
93 0.08448 0.27090 0.21120 0.05906 | 0.18028
94 0.07040 0.10836 0.05280 {
95 0.09152 0.14448 0.12320 : 0.20671 0.27042 0.06443 |
100 0.08096 0.22575 0.14080 i 0.20671 0.18028 0.12886 : 0.26352
101 0.05280 0.09030 0.08300 1 0.02953 . 0.18028 0.12886
102 0.08800 0.10836 0.10560 | 0.11812 ' 0.31549 0.32215 0.17568
103 0.14080 0.29799 0.07040 | 0.05906 | |
106 0.19008 0.22575 0.07040 | 0.14765 0.13521 ; 0.12886 0.08784
107 0.15136 0.21672 0.14080 j 0.26577 0.09014 0.25772 © 0.08784
108 0.03520 0.09933 0.03520 | 0.02953 0.04507
109 0.01056 0.03612 0.01760  0.05906
113 0.14432 0.17157 0.10560 0.08859 0.13521 0.12886
114 0.11968 0.19866 0.19360 0.11812 | 0.04507 0.17568
115 0.01408 0.02709 0.01760 @ 0.02953 |
116 0.08096 0.25284 0.08800 § 0.20671 | 0.09014
119 | 0.06321 0.03520 |
120 . 0.06688 0.13545 0.14080 ¢ 0.05906 } 0.09014
121 0.05280 0.02709 0.03520 0.11812 @ 0.09014
122 | 0.02816 0.07224 0.12320 | 0.05906
123 | 0.05632 0.03612 0.01760 | 0.05906 ‘
126 | 0.03872 0.12642 0.10560 ° 0.17718 0.04507 | 0.06443
127 ' 0.08448 0.18963 0.15840 0.08859 0.04507 0.08784
128 0.03520 0.03612 0.03520 0.02953 0.06443
129 0.04224 0.02709 . 0.03520 0.08859 0.09014
130 0.02464 0.08127 | 0.08300 | 0.08859 ' 0.04507 . 0.08784
133 0.03872 ~ 0.05418 = 0.15840 0.02953 | 0.04507 0.06443
134 . 0.02112 ‘ 0.07224 ‘ 0.10560 0.05906
135 } 0.06336 ' 0.09030 | 0.07040 ! 0.05906 0.04507
136 ' 0.03168 | 0.04515 @ 0.01760 0.02953 0.09014
137 0.08448 f 0.17157 | 0.17600 0.11812 = 0.09014 0.06443
141 . 0.02709 | 0.01760 . 0.08859 | 0.04507
142 0.02464 * 0.09933 ' 0.10560
143 0.07744 | 0.06321 | 0.14080 : f
146 0.03168 | 0.02709 | 0.10560 0.02953 I 0.06443 0.08784

Total 4.09376 7.63035 6.01920 5.07916 | 4.05630 '@ 2.38391 2.02032
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g22r B

18 ' 20 1 22 24| 2% ’ 28 | 30 32 Total

0.14741 ! 0.79042

0.11544 = 0.92482

0.11544 . 0.55170
0.14741 | 0.18390
0.23088 | 0.29482 | 0.18390 | 0.22295
(.23088 0.18390

0.14741 0.22295

0.11544 | 0.14741 ! 0.83262

0.46176 0.31886 1.55477

0.31886

0.11544 | 0.14741 0.43450

0.22295

COOOOO OCOOODOOOOD OOODOO
o0
w

| | 0.37409 L

1.38528 | 1.32669 | 1.10340 @ 0.66885 | 0.63772 3 0.37409 | 0.43450 | 37.21353

i
!
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v, dem OAALAL, 30em DOALANTAENENIE SN ED, k=4 DOPEZIT X

% ha MY MEMIEOEZO>ED L 2SN D,
D= 4em Ok ¥, V=4X1x3.49=13.96 (m*)
D=30cm Ok ¥, V=4Xx1x7.10=28.40 (m*)
W72, 28.40—13.96=14.44 (m?)

Frhbb, MUIADTARZATAHT Y XNz LTH, MEDOREFXOEIL T,
METENTTL Do

SO ik, WMEETOIIASAOIRIEIZX » T, ha XY OMBHEEINI 8 ) DRI H S Z
Rl T 5,

o7, 5187, I, 1 & AT~ CBEN LT, 1 UBEROR A 5 IR R 79 AKHE
VNFEANZ 0.56ha o7 my P A EEEL, 10mXx10m OFE 56 0T (MAROPIERIL, 1
RIEE T - 7285 L Y, BIFR AT ARG & MR TEE L DPERIZ DN THEET Do

EREADR N, T 27 FOMY T, 28 FTIEFe T L OMEE, 29 A3 27 L0
28 Fem HIMTER Z T L T 72,

9 B P oo S LR 2t L7z,

OB BN T—oD D kX =1x, (10m)? Th - T, FNDEFE LB IHO® T, PRELaL
AALE, TEIETOBNOMLARDERILIEL £ L Tnd,

29 %k e B, M 4 B OB
Table 20. Stand coefficient of each frame.

i

No. | Maximum D (em) i N | R . No. | Maximum D (ecm) ’ N L R
74 6 |48 | 3.2 | W 14 38 3.19
94 3 {35 2.89 77 14 49 3.63

119 8 9 3.29 | 82 14 70 3.44

142 8 \ 24 3.27 | 83 14 62 3.56

143 8 37 3.21 | 84 14 73 3.35
85 10 L2 3.16 | 87 14 97 3.44
86 10 58 3.14 | 9 14 63 3.58
91 10 53 3.29 | 126 14 39 3.54

103 10 79 3.16 | 133 14 29 3.53

109 10 10 3.44 | 137 14 60 3.74

115 10 9 3.34 | 100 16 72 3.70

122 10 25 3.38 | 102 16 61 3.81

123 10 23 3.24 106 16 94 3.48

134 10 22 3.39 107 16 91 3.59
61 12 46 3.29 104 16 74 3.50
65 12 80 3.32 60 | 20 61 3.88
76 12 48 3.45 62 20 46 4.06
72 12 53 3.43 101 20 39 3.93
93 12 72 3.41 63 22 64 4.02

108 12 25 3.35 64 22 72 3.85

116 12 65 3.41 66 22 59 3.92

120 12 46 3.40 65 24 60 4.13

121 12 26 3.54 72 24 52 4.23

129 12 22 3.55 130 24 27 4.00

135 12 35 3.35 113 28 79 4.01

136 12 18 3.65 127 28 60 3.87

141 12 8 3.69 146 30 22 4.39
71 14 54 3.69 | 128 32 21 4.62
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BOR FAAEM o FTER
Fig. 9. Horizontal figure of plot.
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2T RKITX DL, MAEDKEIMARRGAL THWDHE, AIMEARDMA L AELL Turteu e r
WRT D&, a2 hoRomBLas (3 obhs 2 @S sns, RT3 L,
FTOLADFHRNE E Z L7202, MROPERD K& b, Z DI EHO NS KT h D,

2 DAREDHBLUL, MBI BN s 3 7R 722 8 2 S D08, k0 K& X ORIPE & HorE
B, AR MG TEROMBERURT 2, 29 £X VP 10 Mk 0% 11 o & 278 B,

F10 BTk D L, WD AF S LM RO, AN TRSA, T LNT D,
11 DAT, NI E MR IEB ORI, I TRE N DA, XS BT e s, 0
T, MOTBBUIMARDENIABIZIZ A VBN, MARDKES LEMEOSHD T L 2553 L T
Do
MEDZ iz, 230 BB X0 81 RITL - THIRIND, Tibb, 480 KX 2, #
ROREES EMGTEBDOFIMIE L SHETHY, 45 81 Hh HIETARAEL & D R 17 1%
Tigvye DFE Y, REDWHAIIL I OT—ETH D,
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10 B REER LS BROBIR
Fig. 10. The relation between diameter and stand coefficient.

il y=2.7914+0.0522x
4+
R 4]
o
1+
10 20 D (em) 30

FUILR KK Ko HEOBKEK

Fig. 11. The relation between number of trees and stand coefficient.

5—
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af .. o " .
3. :Q." ’ . o0 - : ’ b ¢ h -
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1 -
1 1 1 1 i 1 i 1 1
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w30 % 5 B 5 W OEK
Table 30. Analysis of variance.
Source i S. S D. F \l M. S F
Constant 713.1433 1 713.1433 *ox
Regression
coefﬁcient 5.3156 1 5.3156 sk
Error \ 1.0937 52 0.0210
Total 1 719.5526 54
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Table 31. Analysis of variance.

Source S. 8 D. F ‘ M. S F
Constant 713.1433 1| msa4s | e
Regrossion 0.00004 1 | o.00004 | not sig.
Error 6.4092 52 1\ 0.1231

 Total 719.5526 54 |

Tchn, Bitterlich JEDBIIE, MADABEIEIZL bbb D2 i<, WEEEOAS XD
HHERMENZE 2T, WEEBETHEI V2 WS 2212742 o
ﬁﬁu,wmwmﬁu,m%mmﬁmﬁﬂf,mﬁnm01m§u@<k&®ﬁ%@f&%ot<
bﬁ*ﬁimME@4%WN%<,ﬁWMWﬁ%@@%ﬂLbéwKﬁWdobf,LthiitM@ﬂﬁ%ﬂm o)
AT, THEDIRFEMM T, Bitterlich ¥4 5@ T 27200213, i< & LW, I, BRI
HBFELSBEINDLORBRHNEI LW EZ LN D,

LS, AHINCIAEET S CRB TS L 258 121E, 327 BIZRT LS D
JARIWED H % Z LIZHEBRT 2088355755,

v BAK SR> 77 v r bhoAk

W3, JUERRE BB R T9 MRBEIC/NIEAICEE L 72 No. 60~No. 146 o 56 {HD Hiz 5T,
FOE T ERGE S 10, 4, 1 ORMNF R THE L 25055 82 £1okT,
%32&&%9&%5,%%@M%f%zu<é@twu,wvyrénumotX&%,%33
KOBI W TRET 228127 5,

33 R, FUEEMCRT 23R, MEMTERE 10, 4, 1 ORMHERT, A7y b X
ND7ZDDRAEREZITEL ThH D,

% 32 & Bitterlich iic X s e REER N B ENERER M v v P A%
Table 32. Counted number of trees in each diameter and basal area
factor of each frame by the Bitterlich method.
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# 33 % HEBEOITKRMAHY VP I BHRALE
Table 33. Limited radius for counting of trees of each diameter grade. (m)
~._D(em)
4| 6| 8]10}12 |14 |16 18| 20 22 24 26 28 30 32
Factor ’ ,
10 0.63‘0.951.261.58‘t1.902.212.532.84 3.16 3.48 38.79 4.11 4.42 4.74/ 5.06
4 1.00/1.50/2.00/2.50/3.003.50:4.00/4.50| 5.00, 5.50, 6.00] 6.50 7.00/ 7.50 8.00
1 2.003.004.005.0016.00]7.008.009.00 10.00| 11.00| 12.00! 13.00 14.00| 15.00, 16.00

7d5, ATV P ANORBEEBET D201 L B EEIIROMY) TH D,
(1) QA0m)* OFET, PlhbibEnyd (CHORE) F TOESIE 7.07Tm THd,
(2) A0m)? ZoDDHEA, TNENO—LEIfLTHNET 2L, —20fOTLrbED
E A (OO IO L) ETORESE 15.8m Th D,
(3) (A0m)? D=ODFEA, MAMRIII—HE L THIET 5L, —DOROTLNLED
B (A EOMOVD D S) FTOESIE 21.21m THhD,
(4) LTERC, Q0m)?2 OFesngorEil T 255b, —D20Rk

WEITORINHETE D,

Lo B, ALOHD B b

# 34 % REMEHERLOWNERTHE LD Y v b AR
Table 34. Number of trees which are missed to count in the case of
measurement by instrument with basal area factor 1.

——__ D(em)
No. —™—_
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. 22 | 24 | 26 | 28 |50 | 82

Total
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62
63
64
65

66
71
72
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82
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84
100
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PUEDZZHOTIZ, k=1 OWERTRAFLBEOH Y v P b HOREIL, F 34 £0O X Si1TE
Hanz,

5084 &x, R (D, @) 12T, MARDOWEEFELE 33 XORABEESZ L THH
L7z DTHhb,

D7z, ldem LFOILKIZOWTIE, 77y P ANOARBERHT Z 23 TE A,
E3MEIZLBE, Hdem LLEDOIEKRIZONWT, 77V FPONOARBULTEARDHY, Ziul l4dem
PTDIRTHT Y FH AU > TV BRBOMA D E, DRV ORBIIRD Z enibhnd,

ek, TTTHRESND I, BHEOKRFVIZRDL AT Y P BIUIIR o TWDLEWVWIHETH D,
ZDOREHI I HAEE, HROKERKT, Foffory v P ANOIMLAKNHET 2055
72012, RO X D BT T R - 72,

(1) MEE, FOBAFEOFPRHMBE G2 DI L ERL 2.

(2) MsEE, s H—Y) L THELDXFLANLARDAERA XY, TD0, HiEL OF
AR LT, JADALE L BEN THIE T 2 2 W O EEIT 78 » 72,

D DM IRE R ITI D BEOFER, B 85 RO L IIEEEN D,

# 85 £ MENERMERMO ha ¥ r#EEMELTLCREHE
Table 35. Estimated volume and error per hectare in each basal area factor.

Bitterlich method |

E tree t method
k=10 | ked | k=1 | very tree measurement m

Method of survey

Volume per hectare (m?®) 24.0 35.2 33.5 66.6
Rates of error (%) 64 47 50

s, k=1 OBELFEIL X 512, k=4 OBFEOWE L NONLRABE AT 2L, 4RL5,
k=10 OHEZHTTE LV,

Wi, B 82 EEITERTHEE 36 EDLX Il D,

$086 Kk Bk, k=1 OHA& IR, k=4 O 139 K, k=10 DAL 38 KU v+ &
NTWa,

OGO ha MY MMTEE, 66md ThHhDHI b, MENEEEEMI, vy bEnisdiudish
AR, KOLIITHEEND,

k:: 1 66: 1><'n1><3_57 S tn1:18.6 (/"tg) ........................ (3__22)
k= 4 66= 4Xnyx3.57 o e= AT (R e (g—23)
k=10 66=10Xn110x3.57 S mpe=1.9 (71() ........................ 3—24)

B 56 lb 200, Uy b ENDNEFERBUL,
k=1  18.6x56=1051.6 (k)
k= 4 4.7TXb56= 263.2 (&)
k=10 1.9%x56= 106.4 (£)

TH b,
WAIZH T v P LI - TV BRI,
k= 1 1052—530=521 (4() T T (3_25)
k= 4 268 —189==124 () creerrerermstrnrniniiiiiniiiiiinieeinitniinasene (3—26)
k=10 106— 38= 68 (2,;) ......................................................... (3._.27)

Linb,



56

BRER KA PEL UL AT A 57 14 5 (1967)

$ 36X WEeWERERMN» Yy v P AK
Table 36. Counted number of trees of each basal area factor.

\\M:E?ggv()f Every tree measurement | Bitterlich method
No. - method k=1 k=4 k=10
60 61 13 4 1
61 46 9 3 2
62 46 12 2 0
63 64 8 1 0
64 72 14 5 2
65 60 11 4 2
66 59 12 4 1
71 b4 8 3 1
72 22 1 1 0
73 38 0 0 0
74 48 0 0 0
75 80 4 1 0
76 48 11 4 1
i 49 10 5 1
82 70 6 1 0
83 62 3 0 0
84 73 5 2 0
85 72 13 3 0
86 58 10 2 1
87 97 12 3 1
91 53 10 3 0
92 53 11 2 1
93 72 14 5 2
94 35 6 1 1
95 63 9 2 1
100 72 17 3 1
101 39 17 3 1
102 ' 61 15 5 2
103 79 | 17 6 1
106 94 13 3 1
107 91 19 4 2
108 25 15 4 1
109 10 15 4 1
113 79 13 3 1
114 T4 14 3 1
115 9 r 13 2 0
116 65 18 5 2
119 9 16 3 1
120 46 16 4 1
121 26 7 1 0
122 25 i 8 2 1
123 23 ! 6 1 0
126 39 ‘ 17 5 0
127 60 16 5 1
128 21 3 1 i 0
129 22 1 0 : 0
130 27 3 1 i 0
133 29 2 0 ‘ 0
134 22 3 1 0
135 35 1 0 0
136 18 4 1 0
137 60 7 3 1
141 8 3 1 0
142 24 9 2 1
143 27 6 1 0
146 22 4 1 0
Total 2706 530 139 38
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75 b, Bitterlich BucBIL T, MHOMMD b7 /e WHLLEICHES 272 ED, 752 b b
NOKREH, 77 Y P ENRFERLAVARBIIHT 28 AL, k=1 B0 k=4 omEL,
K5 (B0% DFE) 1276 2D T DN A D, |

ZOZ ek, WHEOLSERRT Bitterlich ¥z X BT £ T D BaT, R Az X1k S H
TV FBNDERBLLTHET D, LW T EEEINIIHSNT, EEECIER T b g, a
Ty FROREUT, K9 B0% L O REAEERELD, LI IEEERLTWD,

75, k=10 OQERE, 77y P L NORBETE T D002, WREOILEZSERK T, B
SGATDWD G, T TIGHIEZR 7 7 v PG BN, v D Z AR n s,

DEV, AR OUELNG R RFINZ 82 - 83 MIE) 120 LT, LEkEafit:v o1 T, 7
724b, Bitterlich ¥R L TMIHOHED /2L, X512, WANDLRAZEAZSTEZ T Y + &4
DYVOHTHETHESED L, 45 37 ##IHL0U 38 ED L H5127/8D,

B3R RENMBERNC Y v F XKD REER
Table 37. Diameter of counted trees in each basal area factor.

Point 1 2 3 4
Factor 10 ; 4 j 1 1 10] 4 110/ 4] 110 2411
8| 8| 8 | 18 | 18 | 18 |104 |104 ‘104 | 4 | 4 | 4
30 | 30 | 30 8 | 8 16 | 16 | 12 | 12 | 12
68 | 68 | 68 16 | 16 16 | 16 | 16 | 16 | 16
92 | 22 18 | 18 20 | 20 | 18 | 18 | 18
1 18 | 18 2% | 26 22 | 29
8 3 | 30 62 | 62 22 | 22
14 32 | 32 4 16 | 16
14 36 | 36 4 2 | 42
16 18 | 48 8 8
12 4 10 8
22 4 14 10
18 4 16 10
32 10 16 10
4 14 . 22 12
16 i 24 16
20 9% 16
32 : 32 16
‘ 32 18
, 34 ' 18
! : ‘ 18
| i | 20
| | 22
| | | 28
i ! |
Total 3| 4w | 1] 91w 1] 6 19 4| 8|
#38 # REWTEHREEMND ha X4 h HEEH I b @

Table 38. Estimated volume and error per hectare in each basal area factor.

Bitterlich method Every tree measurement
Method of survey
k=10 k=4 k=1 method
Volume per hectare 127.65 150.96 101.57 232.87
Rates of error 45 35 56
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BO87T FzruE, FHEA v B, k=10 0k Xx 2.3 K, k=4 TiX 6.8 &, k=1 DL XX
18.83 KT, #H 38 ROMEWHEREEH ha 4V HEEMEL, RO X DIEHH L7z,

k=10 2.3X10x5.55=127.65
k=4 6.8X 4X5.55=150.96
k=1 18.3x 1X5.55=101.57
72731, 5.55 PO ODHIEE B L THEL? (Q0m)?2 7wy b R OEZFIHLALD

Thdo

88 Fiz ki, Bitterlich T, REHRVIIEEZT bl b, ERMIAERTIL k=4,
k=10, k=1 OIHIZEENKE 8D,

E61Z, k=1 OHERIFHEERSRVOT, EHICHEIRERL T v P SNTITRENKRE
{IeBboLEZbND,

753, ZOMSGD ha MY MENL, 2383md THEHL, WENMEREEEGN O Ty F EnkiTh
W7 HISWHEERTI O AR, RO X DIZEMIE N D,

k=1 233= 1Xmn; X5.55 Soo My =420 e (3—28)

k= 4 233= 4Xn4 X5.55 oo Mg =105 et (8—29)

k=10 233=10Xn19X5.55 Soo M= 4.2 ceeeeeeeinnenn (3—30)
ERRITHSE S N7 AR,

k=1 7, =18.8

k= 4 ne = 6.8

k=10 no= 2.3

T, BIEHT Y VETH 72

DLE, bk e EiRicon T, A ST 53 EDH D 2 L # B L o THIE L7245
X, MoV OBERELN, EBMHKOBEE, k=4 3L k=1 OJEHT, LHROBEII,
k=4 3 XU k=10 ORELR THIE L7z H a7 <, s, ZofMnofad k=40
PRI THE L 72N L e w2 ot Z A TE,

Wi, INLOZEEFEIROZ OO BT 222128 > THEIDTAL I,

k=g 1z, (3—18) Xnb
E=10000 (1/0%) +eeeerenemmmermii e (3—31D
TREN DS,

I=f(0) T, RAWEKE T &7 7Y P bNOERKTERDLTZLIZL LS, Thebbh, 5K 6 2y
KRy, A2 EE, 77y P Y NOEABEINT 25 Z2tlldliT 2, LW ORED LI
D,

(3—25), (8—26), (8—27) Ri b, —DDKHUIDWTDH T ¥ } b ADALUL,

k=1mngx 6.3 A&
k=4 0k x 2.2 K
k=10 o v x 1.2 4
Thb,
TOHT Y P ONDEAK () LEE @) ORFR,
y=a-+bl+cl?
D2RANTHobEN2bDLL, Wi a, b, ¢ ZRNEFETHET S L,
Y=1.4562—0.0973 0+0.0051 2 +eeereerererrinmeniiiiiiiiiiiiiieniiii. (3—32)
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B0 0%, 3—31) X & (83—82) ROMEE
ky=1000001/6%){1.4562—0.0973 6+0.0051 @2} +erececerrrvscressinnniincnennnee (8—33)
O THILTO bzt ZDETRDLNS,
STEOKRL, 0532 ik, ZOEA k=3 720, k=4 1ZBUELRIL TWT, o KEER
HiZiE k=4 OJEHIEEZ L2 D,
B, AUV PHNORE () LR (O oMfkE,
y=a-+b0
DEMEIFTRDbT &,
Y=—8.291440.2481 G +rooveerecerntotiiitaiiiiiiiiiiiiiiiiii s isesanes (8—384)
vy, (8381 R (3—84) ROMERIZHOWT, LeFABOFELITREE, 0=26.5, Tb
H k=8.6 T, X512 k=4 125874,

IV BTSN T 3 Bitterlich E#ERADREH

#12XK FH{ o Bitterlich iER oM BiHiTl, Bitterlich H4 A L7z & Z12,
Fig. 12. Structure figure of the instrument AT FONDOEREMNE NI L FIER Lz, L
made by oneself. MU, ZOMEERE, FGOTFHERD b7

_2em lem KoL ELL, RBELOESLARDLZREE

4, BLTRAS XS 77 v b D
MARNREDMDH DN ERITTZH7:0DLDTH
2726

LI WEETORBMIMFERLZ: WEHE
3, @TFROIDOTH 72, TOHEIL, &
12 WOEY TH - T, MEHIEXH 0.76cm
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FO7z8, HHIZEET DR RA R R IAZER
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BErEREL 72,

BT, ERERFY LW 2LBbn o
MR B RH AT CRARAIERIEZZERE)
VT, FLEEIMAE D REF7abkar 2 R & O,
20mXx20m O7oy P EFHREL TERPEER
5 ONC Bitterlich JE #4775 - 720

Bitterlich ##&ix, 20mXx20m O 7w »

—_——— e >

— e - —————

N - DRLITIL > THY, k=4 OFHOMES
K )/ & WO Mo Etr N E S RHEREER)
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Table 839. Number of trees in each diameter grade.
Plot 1 Plot 2 Average
D (em) , e : S
Per (20m)? Per ha Per (20m)? Per ha Per ha
4 112 2800 137 3425 3112
6 80 2000 76 1900 1950
8 51 1275 35 875 1075
10 41 1025 45 1125 1075
12 20 500 15 375 437
14 6 150 4 100 125
16 6 150 3 75 112
18 2 50 25
20 2 50 25
Total 320 8000 315 7875 7936
W40 R H v v P ROFKFINEM
Table 40. Measured value of counted trees by the Bitterlich method.
Plot No. Kind of instrument Tree No. ; D (em) H (m)
1 1 On the market Made by oneself | 1 14.2 8
: > 2 2 10.0 6
P s 3 14.0 7
2 % 4 11.3 7
P 5 11.2 8
2 % 6 7.6 8
% o 7 10.2 9
2 2 8 11.2 i 9
2 On the market Made by oneself 1 10.9 7
7z 2 2 16.2 7
7 2 3 9.3 7
2 2 4 12.4 7
P P 5 16.7 7
2 2 6 8.2 6
2 2 7 11.0 6
2 ” 8 10.4 7
2 2 9 5.3 6
4 41 &  Bitterlich ki X - TR L7 ha ¥4 v #F k¢
Table 41. Stand volume per hectare estimated by the Bitterlich method.
e . S “Rates of
Plot No. | Kind of instrument - R Volume(xr;e% hectare 25??)1‘0
1 Made by oneself 4.96 (by every tree 8X4X4.96=158.72
measuremnt method)
On the market 8X4x4.96=158.72
2 Made by oneself 4.28 ( Z D Tx4x4.28=119.84
On the market 9x4x4.28=154.08
Average | Made by oneself 4.66 ( 2 ) | 7.5X4x4.66=139.80 | —11.30
On the market 8.5X4x4.66=158.44 | + 0.52




BN W AT T 5 KA o Bitterlich ¥z X 5 MBHEE R & O T R4 2 ksE 61

EEFE, MEETENDT T +0.52% T, FROMEBLFEH L L 12 —11.80% O s R
CTvd,
SOOI, PRIELNDAERE, ZOMEXZEDLLNIILTD, 10% WADOIE R4
DREDH DT LR SN, WIRKOMER L, THIZX 2 BRI, RN TS RREDIR
%}fwﬁ/ﬂ»x‘]’ Th, DRIVOKELRIT S22 0D 2 E 5,
Tiebb, MHROKE R AT, TERES 21772 212, Bitterlich W42 X 25,
R T 2 REIMED EEMICKE LT, Hc 2 OIS BRI L Ze23 5, O b W &

WA D,

V. 19r PROBIEXE

Bitterlich > Blutel (%, 1.5% 005wy B4 Wik ;ug(mmjemw T2, Tibb, #
Vv P EOIBEPH DT, EBEO S v v Y BRI OIENER BT L DD, WIRER S s, &
IHT, ZOEEHANI-OVTIE, Bitterlich (3 10~20 4, Blutel (3 20~25 Agizz e L, Hf
DEEDTZDPHDOPITIE 12~22 K7V, —GORHEL LT, 10~20 DA 7y Yk 525 X
DA E XL WE LT D,

WE, VRO LEERAIC 31T B MO RO R RRT D L 42 RO L DD,

8442 F ALEERK O KO R

Table 42. Stand coefficient of matured and over matured forest.

Locatlon Type Stand coefﬁc1ent
Yona forest 75 compartment Over matured forest ; 5.62
Ohara forest 82, 83 compartmet 2 5.55
Yona forest 79 compartment Matured forest 3.57
z 2 4.00
Oku forest 50 compartment s 4.42
Ada communal forest % 4.66

A2 Rn b, MOTIZEO PN & AR TIL 4.00, EEKTIX 5.50 X 25,
=77, VIRRIZAETT T O KAREISERIPR D ha Y40 BEREE, HEE AR 50 mP~150 m® T -3 100 m?,
AL 200m® L9 5k, MOBEREMWT, ha Y0 HEEHEET 200 AR 3
L ZROMY SN D,
MR GE N neX4xX4.00=100 Ce Mgt (83—35)
B EE oS na X 4X5.50=200 e = 0recree et '-~--(3—36)
T e, WHITRDE R 4 ORLER THE T 2854 O IE e A 8L, ALEARTIZ 6 AT, EHEIKT
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SRR T MIB IR TORERR L T, WOk F X PNCIERE I L 2o DA 43

EThD,
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9, oo b#ERS L Bitterlich F7EIZ 3517 7 H@[-uﬁfﬁ?ﬁ&*ﬂu@ R EFNFNEELT
A7zo F 8D, Bitterlich 12X - T ha MV M 2K 2854, V/BA ol kTEED) 24 -
0T, Mw%ﬁhkM&®M%ﬂ&®m% #gmdfgﬁw1%00%43&bi v, 7
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Efi a0 U Tl B 2 JE T 2 o s et U, ALY ¥ oMEEREEATTEA L
THLDTH D,

II & & F A&

i DA MO M

WAk B T 22 I MBYERE 2 TS 272000, A X D2WMEN LIE LT ebiid. Lo
VIR T O A DM < RET HHEET, Lo b BERO A RN A EORA NI T,
R EOFI DA T UL X Wi e W DR 24 U %,

BIR DR BT BT 23U AN A LR AIN T WA, 2 2T, B, i X Ok
DRBEFINIE o, ERARIZEST LW e 52T, LIGEOMAT I T 52 2127

D WAL BE

VORNE, BERICE SIBETERR T9 MRBELT B O PRI L 7223, ARMANLE, WELY 2.5km,
PResky 150m T, Mt 2 AR L, BIRHIR 20 JENAATH D MEIEA X7 v A R ERE
L, “FHoMEER 30 EAEDRIEMMTSH D0

EiALr, (10 m)2 2= 417z 56 MO b, BEiiiiE 4 em~22 em OO A AN IZ
FMB XD, 20 BATTECHIH L7,

FAALE, /BT L DR RO PHE LT o 72, ARG L THHERITIRENC X » TR & IR
L, BRI Ul b, i DAY QN E ToRES ZME L, MRS TS TRETL
7o

7535, SHACHLAN SR 500 m 1F X R 2 BERE T R RIS T O KGR BLIINE 2 0 44 FTty
5,

2) AR O A

20 ADREAKIZOWT, HiFE, [k, GRS L OUCFO I B, TR 2 HE U 72

944 B OHEWEHIFRKC ST 5 KR BNE
Table 44. Climate observation in Yona forest of the University of the Ryukyus.
(1959-1963 Mean)

N B e R E YR RN

Ttem | | |
Temperature 13.7?14.2‘17.5&19.9]23.5125.9 27.6 27.8 26.5 23.3 20.3 16.2
Humidity 76 L79 80 l a7 i 8 |85 |8 184 |8 |8 |81 |81
Precipitation .108.8178.3160.9229.Q231.4P10.0233.6264.1171.8836.6251.8173.7

15.51 13.7‘ 18.7; 18.0| 12.0, 16.5 16.8 16.8 13.5‘ 14.7

Days of Precipitation 17.3 13.1‘ ' |

Evaporation 74.9 73.4 73.5i 89.0\‘ 95.31115.0125.8125.6115.2 89.6 71.1 59.4
Maximum temperature 16.9 18.4 20.9: 23.7% 27.21 28.6) 31.0; 30.6] 29.7| 26.5 23.8‘ 20.5
Minimum temperature 11.2 11.7 14.4 15.8; 20.0 22.6 23.8 23.7 22.9 19.9 16.9] 13.3

The most frequency N | N|[N!|S ‘ S ‘ S| s/ 8§8/8 | N N N

wind direction
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Table 45. Diameter of each direction.

North-south | ;e e ol v ar | e
Tree ~ Aot Direction of| Direction Direction of the
No. Sp. East-west (Sflr‘?vcigggl slope-facing | of horizon largest branch

1 Mochinoki 8.2 7.9 7.8 7.8 7.8 (slope-facing)

2 Okinawashii 6.3 6.2 6.0 6.4 6.0 ( %

3 2 12.2 12.6 11.9 12.3 12.6 (north-south)

4 2 4.0 4.3 4.4 4.2 4.4 (slope-facing)

5 2 15.8 15.2 16.4 15.7 16.4 ( % )

6 7 11.2 10.7 10.7 10.8 11.2 (east-west)

7 o 18.8 19.4 18.3 19.0 18.3 (sope-facing)

8 » 23.2 22.1 22.6 22.6 23.2 (east-west)

9 2 12.5 13.4 13.6 13.5 13.6 (slope-facing)
10 4 19.0 17.5 19.0 17.5 19.0 (east-west)
11 v 5.9 6.1 5.6 6.3 5.6 (slope-facing)
12 Z 133..8 13.0 13.2 13.0 13.2% 2 )
13 ” .2 7.9 8.3 7.9 8.3 s )
14 | Kobanmochi 4.2 | 4.4 4.2 4.2 4.2 ( P )
15 Okinawashii 14.0 12.9 13.9 11.7 12.9 (north-south)
16 2 22.7 | 21.1 23.4 20.1 22.7 (east-west)
17 Ya_mamoto__ ‘ 18.5 19.0 19.0 18.2 19.0 (north-south)
18 Okinawashii @ 10.4 10.6 10.2 10.4 10.2 (slope-facing)
19 Z i 15.8 | 15.5 15.0 16.2 15.0 ( 2
20 s 18.9 | 20.3 18.9 20.3 18.9 (east-west)

Total . 261.6 260.1 | 262.4 258.1 262.5
!

AL 46 Lol TH D,

BB JRIANE, 44 En o (4A~9H) BXodk Q0 i~3 ) Thoanb, ToHMLEE
e =35 5,

KO BTN, SRR LD, RICHITF 724 FD X0 T 208 20T, 05T 57510
RO B E Lz,

WE, BTHINIDNWT, FIREERIZEND DNE DD R D NN 2 7 - 77

FORGRILE 46 LDl Tdh » THEERED LN, Tf;:b'f.’;, TR D 4 B3 Fa vy &
AD,

E{;]ml_ DA DWTIL (FERERE L B NTFEO 20 B RKINFAz8T 2 100 }%) o 47 Fo

WY THh-T, 4~16% OFIIIZH O T T.5% Eiso Tn5h,

94D RKITX D &, WD GO B N R T OWKE LTS » T, w0, Wik R HanT
AU THI 1%, WA, BOBEAFM LT 2% S <7as T,

PllboZ emb, MHEDRRIEWININ 2% THY, X200 EREE L E80 Lo
T, WREPEOMEE, HiEkB 2o TlllEL T, /\ﬂ AT I D B2 B D,

046 K OB O H AW B W
Table 46. Analysm of variance of diameter at various direction.

Source | S S | D F } M S F
Between | 0.68%6 | 4 0.17215 not sig.
Within | 3219.8915 95 " 33.89359

Total 3220.5801 | 99 E
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Table 47. Eccentric growth percentage of diameter of sample trees.

Tree No. 123 i4 ]5 6 \7 819 ‘10\11(12 1314 15116 17;18}19120
\
Eccentric growth ‘ ‘
e ‘5 1 6\ 9 ~7 l4 ‘6 N \ 1 8 l11 11\ 5 \5 16[14 4‘ 4‘ 7 ]7
3 RO A E

HrRoRLAEERRIT 272010, HEFART, HoTohbBEORHAE TORSZMEL
Fro 727201, FUMIEBIADAEIII BV TR LAY EIZR - TV HDT, ME—HTILHDEHR
Pro HOBEFMITHIERD X DI KEAT L 12T HADFEYFEE O T, TOMEEAV, InbH
OWELERILE 48 FOFEY TH D

48 F HHARKTHHrOEEORME TORS

Table 48. Length from plth to inside bark in each direction. (em)
“South(di- .
Tree . Upper Lower . Direction of the
No. East West r::;;::(?? of | North slope slope Horizon largest branch
1 3.22 | 4.42 3.30 4.18 3.08| 4.56 3.87 4.56 (lower slope)
2 2.80 | 3.48 3.20 3.08 3.28 | 2.80 3.13 3.28 (upper slope)
3 5.10 | 6.74 4.90 7.92 6.70 ' 4.90 5.84 7.92 (north)
4 2.10 | 1.76 2.00 2.26 1.90  2.40| 2.04 2.40 (lower slope)
5 8.72 8.84 9.00 6.42 8.7 1 6.30 7.91 6.30 ( 7 )
6 5.10 | 6.22 6.24 3.80 5.82 . 5.00 5.15 5.10 (east)
7 9.40 | 9.24 8.70 8.62 1 10.10 | 8.40 8.97 8.40 (lower slope)
8 12.90 | 9.90 13.38 8.94 8.30  13.60 | 11.78 9.90 (west)
9 5.40 6.10 | 6.64 5.50 6.10 6.18 6.24 6.18 (lower slope)
10 10.06 | 8.60 7.88 9.30 8.60 10.06 8.59 8.60 (west)
11 3.08  3.30 2.60 3.20 3.00 3.10 3.14 3.10 (lower slope)
12 4.88 ! 6.50 6.80 5.28 6.20 @ 6.18 6.09 6.18 ( s )
13 3.70 - 4.80 4.28 3.66 3.60 ©  4.80 4.15 4.80 ( v )
14 2.50 2.30 3.06 1.92 2.38 . 2.72 2.40 2.72 ( v
15 6.20  8.20 7.50 3.70 7.58 1 6.60 6.00 3.70 (north)
16 12.16 © 9.74 9.72 10.00 9.8 9.60 | 10.39 | 12.16 (east)
17 10.60 | 8.50 7.90 10.36 . 10.40 | 8.00 9.19 | 10.36 (north)
18 5.06 | 4.90 4.32 6.16 = 4.72 | 5.60 5.13 5.60 (lower slope)
19 9.34 | 6.50 9.36 6.24 7.86 17.40 8.30 7.40 ( 2
20 9.00 | 9.80 13.48 9.60  7.70 ; 11.10 | 7.89 9.80 (west)

" Total ‘131 32 129.84 134.26 | 120.14 125.96 129.30 ‘128.20i 128.46

48 FEOWEMEE AT, FHANROERIIERD DN E I N ERDIzOITFHGHT 21T -
7o FORERITE 49 RO Th » T, HEEIFEDHLNILV,

Wi, Biod L bEEORME TORK, BRAOOESREKIIET 2100 pEREFHLRELT, £
DB ABAR T LITRT L8 49 KDL D178,

IROEOREIE 10~55% 123 L 0%, Bk 28.9% T, s KEREIEERL T D,

A BHFEICE, RUOEENBELEETLILEZLNLOT, B 48 ROWWEMIOWT, KRD
HEE L TwWaHE, BMAZLIZADE, B (AR 2EbETTAER, RO TR X OCROR
BHMMFNFNSA, LUFH, X, db, @0 R, KFolfic4k, 34, 2K, 1A, 0k
It T35

X502, AEAOGIHMEL, B (R, #H, W, @0 T, SoREEAM, KF, GRto LA,
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Table 49. Analysis of variance of eccentric growth from
pith in respective direction.

Source | S.S | D.F M.S | F

Between 8.99824 ‘ 7| 1.28546 not sig.
i

Within 1313.00368 | 152 | 8.63818

Total | 1322.00192 } 159 |

50 R KB A o H LR
Table 50. Eccentric growth percentage from pith of each sample disk.

Tree No ;132

| 5 16| 17;18 1920
‘\
Eccentric growth \ } o |
percentage from pith | 101938 27<30“39 17 39'18 2i21 28 l 21(26130(33 |43

ALDMUZ DI <70 TWT, 2 DOBARDHECEREDL, 2EONEMIZ>VTH i () ofifzik
FlUn,

7272, VLEDFRO L TIE, AR () 12BH2H 200, BN EI N D0 EHE
TV,

ks, MIRO LM, AKOFHIMZE LTI, AR EHEIZOWTY, Mo EERE AL S
BADBIZOWT Y, P X /s T,

O Jirio

R UIN LT, BRI T AL E e b 0, BT 5 RN 3 7002 10 4Ef o s
DEITHD. HIHITE, BAROMEARMNIEDIL Y OWLLHE LT A, ke U TIL o B ok &
b, ORI IEGRO T e 2L 2,

R, T (Bl 5 4EM £ 7203 10 EHDMEF ) 125 T, E9THAIMENI T &
FRGETL ThZzo

ERHERMIT LT, B b AERIDHER IR EIIE U 72T 51 #2437z, 3 Bl £ T MO L
Wl B2, MR CTHE L 724640 (54E) Tdh b,

HEH fd?\JJI“JﬁﬂJK/ifJ HBIME DN IR DIZOIT, SHGH 21TIe - 72, FORESILE 52 £l
DTho-T, AUBEIED LN 572, ThbY, EEMEHCTERROEEL T 5E, W
Tﬂ@hmbbc%%ALTMRbT%H%&%KbHQO

KT, IRBERHIAEE OMEL —BIHEETH D, FIBRICE - TIET 2120 TH, sHEERIzE~ S
EED T I,

MINDIRERN I LT, ERMERE 1T - 72358, FOMEMERLTHBTEL2 00 Th D0
o, MROMGEMIZE A~ THN L Thiz, TORMENE 51 £ThH-T, ¥ 53 L£12is, 4hE
HER AT L DM B 2 BRI X B B AR ARSI & 120V T, AT EORE R T8 - 770

B3 KIZILDE, WTNROFMMIZLHEZRIEDLNT, LEMHATICL - TR LA D IEHEI
BT 212D THD I ENBO BNz,

b) ARk

PLET, ARHHIEDHFIMNOIHAL TH LW I &30 - 7203, EREEETHONZME 53
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Table 51. Preliminary table for test of significant difference between

core }ength and width of rings 7ir£mrecent_ﬁve years. ‘ggp)ww
0 7 South (direction |  wewn
Tree East VVégtﬁiﬁ>vmﬁﬂr ) ,”H_OfAFV§¥1) 77777777777 - Iqo?th
No. Increment | . Increment . Increment . Increment .
borer Disk borer Disk \ " borer Disk borer ‘J Disk
1 0.80 0.90 0.64 0.70 0.66 0.80 0.70 0.60
2 0.92 0.75 0.92 0.80 0.88 0.72 0.80 0.74
3 1.06 0.75 1.10 0.95 1.02 1.30 1.08 1.30
4 0.89 1.80 0.60 1.50 0.60 1.00 0.70 0.90
5 1.36 2.00 1.28 1.50 1.32 1.52 1.06 1.12
6 0.98 0.70 1.08 1.00 1.06 1.25 1.10 1.15
7 1.06 ‘ 0.60 0.98 1.20 1.10 1.00 1.10 1.35
8 1.08 P 1.20 1.40 1.60 1.10 1.00 1.12 1.20
9 0.98 1.05 0.90 0.60 0.98 0.90 1.10 1.10
10 1.20 0.60 1.04 0.80 1.12 0.80 1.18 0.80
11 0.80 0.96 0.68 0.74 0.75 0.70 0.62 0.86
12 0.60 l 0.94 0.80 0.96 0.78 1.30 0.94 0.80
13 0.68 1.10 0.92 1.28 0.62 0.84 0.74 0.86
14 0.80 1.70 1.10 1.50 0.80 0.80 0.70 0.82
15 1.18 1.00 1.30 1.00 ‘ 1.08 1.24 0.94 0.80
16 1.22 1.58 1.24 1.76 | 1.26 1.38 1.12 1.20
17 0.98 1.08 0.99 1.08 1.06 1.00 0.90 1.02
18 0.79 0.80 0.65 0.86 0.86 0.96 1.00 0.90
19 1.10 1.96 1.00 1.46 | 1.22 . 1.36 1.24 1.32
20 1.40 1.38 1.30 1.64 \‘ 1.18 | 1.64 | 1.70 1.70
Tree Upper slope B Lower slope 17 Horizon 1 Dléf;:;%nbggfmg}lne B
No Increment | n: Increment . Increment = Increment .
borer i Disk borer E Disk borer } Disk borer Disk
1 0.70 ‘ 0.65 ] 0.70 0.70 0.67 0.70 0.70 0.70
2 0.80 b 0.90 | 0.78 0.72 0.90 0.80 0.80 0.90
3 1.00 ‘ 1.10 0.96 0.55 1.00 0.80 1.08 1.30
4 0.62 0.82 0.90 0.90 0.63 0.70 0.90 0.90
5 1.30 1.20 0.98 1.05 1.12 1.12 0.98 i 1.05
6 1.12 | 0.90 1.00 1.00 0.99 1.02 0.98 = 0.70
7 1.00 | 1.05 | 1.08 1.00 0.94 0.90 1.08 | 1.00
8 1.10 ‘ 1.10 | 1.20 1.14 1.15 0.85 1.40 1.60
9 1.00 1.20 @ 1.02 1.15 1.05 1.70 1.02 1.15
10 1.04 | 0.80 1.20 0.80 1.15 0.85 1.04 L 1.10
11 0.70 P0.94 0.65 0.80 0.80 0.98 0.65 - 0.80
12 \ 0.82 0.92 0.90 0.90 0.70 ! 0.86 0.90 0.90
13 1.00 i 1.06 0.60 0.84 0.74 0.80 0.60 0.84
14 0.78 0.82 0.68 0.72 0.84 0.86 0.68 0.72
15 | 1.02 | 1.056 1.10 1.23 1.02 0.80 0.94 0.80
i |
16 | 1.08 1.06 | 1.20 1.24 1.07 1.16 1.22 1.58
17 ‘ 1.26 1.20 1.00 1.28 1.06 1.14 0.90 1.02
18 | 1.05 1.16 0.95 0.90 0.91 0.90 0.95 0.90
19 | 1.12 1.14 1.00 1.12 1.25 1.30 1.00 1.12
20 1.0 1.38 | 1.40 | 1.28 144 136 | 1.30 1.64

B2k ML E O H B o TR
Table 52. Anglysis of Variancer of core lgngth 1n each diameter.

Souce | 8.8 | D.F | M.S | F
Between | 0.0198743 6 0.00331238 |  not sig.
Within | 6.3993050 . 133 | 0.04811508

Total 6.4191793 139 \ |
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Table 53. Test of significant difference with zero.

Item

East

' South (direction|

West of wind) 1 North
Total of difference —2.97 —3.01 | —2.06 —0.70
Average -0.1485 —0.1505 —0.1030 l —0.0350
Standard error 0.104 0.076 0.054 ‘ 0.036
Estimated value of —0.3662 —0.3095  —0.2160 —0.1103
average ~-+0.0692 ~-+0.0085 “ ~-+0.0100 | ~+0.0403
Ttem Upper slope \‘ Lower slope | Horizon %Dliorrfégis%nb(l)‘fa ntcline
Total of difference —0.64 | —0.02 | +0.83 | +1.60
Average —0.0320 —0.0010 ‘ +0.0415 +0.0800
Standard error 1 0.028 0.039 } 0.036 0.039
Estimated value of —0.0906 —0.0826 © —0.0338 - —0.0016
~-+0.0266 ~+0.1168 ~-+0.1616

average

~-+0.0806

PN OBARE R, E8H2NEDInE, WIIRHT L2 E1I0 7

O B4 FITLE, A LeBE

L DI MO R AT L 72,

B 55 FIZIE, VR H NS L o TERH LN E DN R T D200 i EiTie > 720

65 KD, PfERELY,

DIEDMANT EMREBD LN D,

WD TN HATEEZRD LN T,

0T B4 B AT X A EREIRRITER
Table 54. Calculation of diameter growth measured by using increment borer.

R EAEE 3

¥
L&

B2, A X

(1) East (em)
No. | D | 2B |d=D2B| L |x=d-L y=2L/5 | X=K-x | Y=K-y
| ! , : |

1 | 82| 04 7.8 | 0.80 | 7.00 | 0.320 | 7.4409  0.3402
2 | 6.3 0.6 5.9 | 0.92 | 4.98 | 0.368  5.2937 0.3912
3 122 1.0 | 112 ‘ 1.06 | 1014 0.424 | 10.7786  0.4507
1 4.2 0.4 56 | 089 . 261 . 0356 | 2774 03784
5 | 158 06 | 152 136 138 | 056 | 14707 0.578
6 11.2 0.6 10.6 0.98 9.62  0.392 | 10.2259 | 0.4187
7 18.8 1.2 17.6 | 1.06 | 16.54 | 0.424 ‘ 17.5817 © 0.4507
8 23.2 1.1 22.1 } 1.08 | 21.02 | 0.432 = 22.3439 ; 0.4592
9 12.5 1.2 11.3 . 0.98 10.32 0.392 | 10.9700 | 0.4167
10 19.0 0.7 | 183 | 1.20 ‘ 1710 0.480 | 18.1770 | 0.5102
11 5.9 0.2 57 | 0.8 4.90  0.320  5.2086 | 0.3402
12 11.8 0.7 1.1 0.60 | 10.50 0.240 11.6132 | 0.25561
13 8.2 0.3 | 7.9 | 0.68 | 7.22 0.272 | 7.6747 + 0.2891
14 4.2 0.2 4.0 | 0.80 3.20 0.320 l 3.4015  0.3402
15 140 10 | 130 | 18 | 1182 | 00472 125645 05017
16 227 1.2 | 215 | 1.22 | 2028 0.488  21.5573  0.5187
17 18.5 1.3 ‘ 17.2 ‘ 0.98 | 16.22  0.392 | 17.2416  0.4167
18 10.4 1.0 | 9.4 | 0.79 | 8.61 | 0.316 | 9.1523 0.3359
19 15.8 1.0 14.8 | 1.10 13.70  0.440 = 14.5629 | 0.4677
20 18.9 1.0 \ 179 | 140 | 16130 | 0.560 | 17.5392 | 0.5953

Total | 261.6 |

K=23D/2d=261.6/246.1=1.06298252
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(2) West.

No. D 2B 'd:DaBi L \x=d—L\y:2L6l X=K-x lY:Ky
1 8.2 0.2 | 8.0 | 0.64 7.3 0.256 | 7.7762 | 0.2705
2 6.3 0.4 | 5.9 | 0.92 4.98 ' 0.368 | 5.2616 | 0.3888
3 12.2 0.6 | 11.6 | 1.10 ;| 10.50 | 0.440 | 11.0937 | 0.4649
4 4.0 0.2 | 3.8 0.60 3.20 | 0.240 3.3809 ’ 0.2536
5 15.8 0.6 . 15.2 1.28 13.92 | 0.512 | 14.7071 | 0.5409
6 11.2 0.6 10.6 1.08 9.52 ' 0.432 | 10.0689  0.4564
7 18.8 . 1.2 17.6 0.98 16.62 0.392 | 17.5597 = 0.4142
8 23.2 | 1.0 9222 1.40 21.80 0.560 | 23.0326 @ 0.5917
9 125 1.2 11.3 0.90 10.40 0.360 | 10.9880 = 0.3804

10 | 19.0 0.9 18.1 | 1.04 17.06 0.416 | 18.0246 | 0.4395
11 5.9 0.3 5.6 0.68 4.92 0.272 5.1982 | 0.2874
12 11.8 0.9 | 10.9 0.80 10.10 0.320 | 10.6711  0.3381
13 8.2 0.4 7.8 0.92 6.88 0.368 7.2690 | 0.3888
14 4.2 0.2 4.0 1.10 2.90 | 0.440 3.0640 | 0.4649
15 | 140 08 132 1.30 | 12.90 | 0.520 | 13.6294 0.5494
6 2.7 12 215 1.24 @ 20.26 | 0.496 | 21.4056 @ 0.5240
17 185 0.5 ' 18.0 0.99 | 17.01 | 0.396 | 17.9718 | 0.4184
18 104 = 0.8 | 9.6 0.65 ,  8.95 0.260 9.4561 | 0.2747
v | 158 1.0 148 1.00 | 13.80 | 0.400 | 14.5803 ; 0.4226
20 | 189 | 1.0 = 17.9 | 1.30 | 16.60 | 0.520 | 17.5386 | 0.5494
Total ] 261.6 ] 276 | | L |
 K=D/d=26.6/247.6=1.05654281
(3) South (direction of wind).

No. D 2B |d=D2B| L |x—d-L |y-2L/5 |X=K-x | Y=K-y
1 7.9 0.3 7.6 0.66 6.94 | 0.264  7.3828 | 0.2808
2 | 6.2 0.6 5.6 ' 0.88 = 4.72 | 0.352 | 5.0212 | 0.3745
3 ' 126 1.0 11.6 | 1.02  10.58 | 0.408 | 11.2550 ' 0.4340
4 4.3 0.2 41 0.60 | 3.50 | 0.240 | 3.7233 . 0.2553
5 | 15.2 0.8 14.4 1.2 | 13.08 | 0.528 | 13.9146  0.5617
6 | 107 0.6 o 10.1 1.06 ,  9.04 = 0.424 | 9.6168  0.4511
7 19.4 0.2 | 187 | 1.10 | 17.60 0.440 = 18.7229 | 0.4681
g8 | 221 1.4 20.7 1.10 | 19.60 0.440 | 20.8506 | 0.4681
9 | 134 0.8 12.7 0.98 | 11.72 0.392 | 12.4678  0.4170

10 | 17.5 0.8 16.7 1.12 | 15.58 | 0.448 | 16.5741 | 0.4766
11 6.1 0.3 5.8 0.75 5.056 -~ 0.300 | 5.3722 ' 0.3191
12 13.0 . 0.8 12.2 0.78 = 11.42 | 0.312 = 12.1486 . 0.3319
13| 7.9 | 0.4 7.5 0.62 6.88 | 0.248 = 7.3190 ' 0.2638
14 4.4 ¢ 0.4 4.0 | 0.80  3.20 | 0.320 : 3.4042 | 0.3404
15 12,9 | 1.0 | 11.9 . 1.08 | 10.82 0.432 | 11.5104  0.459
6 | 211! 1.6 ! 19.5 1.26 | 18.24 0.504  19.4038 | 0.5362
17 . 19.0 0.6 18.4 | 1.06 © 17.34 ©  0.424 ' 18.4464 ' 0.4511
18 | 106 1.0 9.0 0.8 8.94 | 0.344 | 9.5104 | 0.3659
19 | 155 L6 13,9 1.22 12,68 0.488 = 13.4890 | 0.5191
20 . 203 | 0.8 195 | 1.18 © 18.82 | 0.472 | 19.4889 | 0.5021

Total | 260.1 | o445 | |

|

K=23D/3d=260.1/244.5=1.06380368
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(4) North.

No. D | 2B | b=D2B| L | x—d-L|y-2L/5 | X=K:x | Y=K-y
1 7.9 | 04 | 75 | 070 | 6.8 | 0.280  7.1839 0.2958
2 6.2 ' 0.4 | 5.8 0.80 5.00  0.320 = 5.2823  0.3381
3 126 | 0.8 11.8 108 | 10.72 | 0.432 | 11.3252  0.4564
1 4.3 0.2 | 41 170 3.40 | 0.280 | 3.5920 | 0.2958
5 15.2 0.6 146 | 1006 | 13054 | 0424 143044 0.4479
6 10.7 0.8 9.9 1.10 8.80 | 0.440 | 9.2068 0.4648
7 19.4 07 1817 1.0 | 17.60 | 0.440 | 185937 | 0.4648
8 22.1 0.8 213 1.12 | 2018 | 0.448 | 21.3193  0.4733
9 134 1.6 118 1,10 10,70 | 0.440 | 11.3041 0.4648

10 175 | 1.0 16.5 1.18 | 15.32 | 0.472 | 16.1849  0.4986
11 6.1 0.3 5.8 0.62 = 5.18 | 0.248 5.4725  0.2620
12 13.0 0.7 12.3 0.94 | 11.36 | 0.376  12.0014 = 0.3972
13 7.9 0.4 7.5 0.74 6.76 | 0.296 = 7.1417 = 0.3127
14 44 0.2 4.2 0.70 3.50 | 0.280 = 3.6976 | 0.2958
15 12,9 08 1211 0.94 | 11.16 | 0.376 _ 11.7901  0.3972
16 21,1 | 1.6 = 19.5 1.12  18.38 = 0.448  19.4177 0.4733
17 | 190 | 06 184 . 0,90  17.50 | 0.360 | 18.4880  0.3803
18 106 0.8 9.8 | 1.00 8.80 | 0.400 | 9.2968  0.4226
19 155 0.6 149 | 1.24 1366 | 0.496 | 14.4312  0.5240
20 20.3 0.8 1907 |1 | 190162 | 0.7184

.70 18.00 |, 0.680

\
Total = 260.1 | | 262 | |

K=23D/23d=260.1/246.2-~=1.05645816

(5) Upper slope.

| |

| |
No. | D | 2B |2=D2B L |x=d-L  y-2L/5 | X-K-x | Y=K-y
1 7.8 | 0.4 74 | 070 6.70 | 0.280 | 7.1005 | 0.2967
2 6.0 0.4 5.6 | 0.80 | 480 | 0320 | 5.0869 03391
3 1.9 | 10 1009 . 1.00 | 990 | 0.400 | 10.4918 | 0.4239
4 44 03 41 | 062 348 | 0.248  3.6880  0.2628
5 6.4 | 06 158  1.30  14.50 = 0.520 | 15.3667 | 0.5511
6 0.7 | 0.8 9.9 | 1.12 | 878 = 0.448 | 9.3048 | 0.4748
7 18.3 12 | 171 1.00 | 1610 | 0.400 | 17.0624 | 0.4239
8 22.6 12 | 214 | 1.0 © 2030 | 0.440  21.5134  0.4663
9 13.6 12 | 124 | 1.0  11.40 | 0.400 = 1200814 0.4239
10 190 0.9 | 181 | 1lo4 | 17.06 = 0.416 = 18.0797  0.4409
|
11 5.6 0.3 5.3 ' 0.70  4.60  0.280 | 4.8750  0.2967
12 13.2 0.6 | 1206 | 0.82 | 11.78  0.328 1214841 0.3476
13 8.3 0.4 7.9 | 1.00 | 6.90  0.400 | 7.3124  0.4239
14 4.2 0.2 4.0 | 078 | 322 0312 314125  0.3306
15 13.9 1.0 | 1209 | 1.2 11.88 = 0.408 | 12.5901 0.4324
16 23.4 1.2 | 222 | 1.08 2112 0.432  22.3824 0.4578
17 19.0 0.6 1814 | 1.26  17.14  0.504 | 1811645 0.5341
18 10.2 0.8 9.4 | 1.5 | 835 = 0.420  8.8491 0.4451
19 150 = 0.7 | 143 1.2 | 13118 | 0.448 1319678  0.4748
20 189 10 | 17.9 | 1.30 | 1660 | 0.520 | 17.5922 0.55L1
Total | 262.4 | 2470 |

|

K=J3D/Yd=262.4/247.6=1.05977382
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(6) Lower slope.

. | |
No. ' D | 2B d-D2B| L |x=d-L |y=2L/5 | X=R-x | Y=K-y
1 7.8 | 0.3 7.5 | 070 | 6.80 | 0.280 @ 7.2240 | 0.2975
2 6.0 | 0.4 5.6 | 0.78 ' 4.82 ' 0.312 | 5.1205| 0.3315
3 1.9 11 10.8 | 0.96 . 984 | 0384 | 10.4535  0.4079
4 14 | 04 40 | 090 3110 | 0.360 | 3.2933 | 03824
5 16.4 i 0.6 158 0.98 | 14.82 | 0.392 = 15.7440 @ 0.4164
6 10.7 0.6 10.1 | 1.00 9.10 . 0.400 | 9.6674 ' 0.4249
7 18.3 | 1.8 | 165 | 1.08 = 15.42 . 0.432 = 16.3814  0.4589
8 22.6 1.0 21.6  1.20 | 20.40  0.480 | 21.6719  0.5099
9 136 1.0 126 1.02 1158 | 0.408 | 123020 | 0.4334
10 19.0 0.7 18.3 | 1.20 | 17.10 | 0.480 | 18.1662 | 0.5099
11 5.6 0.4 | 5.2 | 065 | 455 | 0.260 | 4.8337 0.2762
12 13.2 006 ' 1209 | 0.90 1170 | 0.360 | 1214205 0.3824
13 8.3 0.4 7.9 | 0.60  7.30 | 0.240  7.7551  0.2550
14 4.2 0.2 | 4.0 | 0.68 | 332 02712  3.5210 0.2890
15 1319 0.8  13.1  1.10 | 12.00 = 0.440  12.7482  0.4674
16 23.4 1.6 21.8 ' 1.20 | 20.60  0.480  21.8844  0.5099
17 19.0 0.6 18.4 1.00  17.40  0.400  18.4849  0.4249
18 0.2 0.7 9.5 0.95 855  0.380  9.0831  0.4037
19 15.0 | 1.2 13.8 1.00 ° 12.80  0.400 1315981 | 0.4249
20 189 | 1.0 17.9 1.40 . 16.50  0.560 | 17.5287 | 0.5949

Total | 262.4 | o 247.0

K= 3YD/3d—262.4/247.0—1.06234817

(7) Horizon.

No. | D | 2B |d=D2B| L | x—d-L |y-2L/5 X=Kx Y=K-
1 7.8 | 0.4 74 | 0.67 | 6.3 | 0.268 | 7.0725 0.2816
2 64 | 06 | 58 090 | 490 | 0.360  5.1494 0.3783
5 123 1.3 110 | 1.0 | 10000 0,400 | 10.5000 | 0.4208
4 | 42 03 89 | 063 827 0252 | 3.4364 0.2648
5 157 . 07 150 | LIz 13088 0448 | 1415864 | 0.4708
6 10.8 | 1.0 | 98 099 891 | 0.39 . 9.3635 0.4162
7 1900 | 106 174 | 094 1646  0.376 = 17.2077 | 0.3951
8 2206 | 1.3 | 218 115 2015 0,460 , 21.1755 | 0.4834
9 185 13 | 1202 105 | 1115 = 0.420 177175 0.4414

10 175 | 0.9 166 . 115  15.45 | 0.460 | 16.2363  0.4834
11 6.3 | 0.2 6.1 | 0.80 530 | 0.320 | 5.5697 0.3363
12 1380 06 | 124 070 1170 | 0,280 = 12.2955  0.2943
13 79 05 T4 074 6.60 029 | 6.9990  0.3111
14 42 02 4.0 084 316 033  3.3208 03531
15 1170 108 102 978 0408 10.2778 | 0.4288
I |
16 20.1 | 1.5 | 18.6 | 1.07 = 17.53 | 0.424  18.4222  0.4456
17 182 0.6 176 | 1.06 1654 | 0424  17.3818 = 0.4456
18 104 0.8 9.6 | 091 8169 | 0364 | 91323 0.3825
19 6.2 11 151 1.5 | 1385 | 0,500 | 14.5549 0.5254
20 203 0.7 1906 144 = 18116 | 0.576 | 19.0843  0.6053
Total = 258.1 . 245.6 |

K= 3D/3d=258.1/245.6—1.05089576
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(8) Direction of the longest branch.

o.! D | 2B |d=D#B| L  x=d-L y=2L/5 X K-x | Y=K-y
1 7.8 0.3 7.5 0.70 6.80  0.280 | 7.2092  0.2968
2 6.0 0.4 5.6 0.80 4.80 0.320 | 5.0889 | 0.3393
3 12.6 | 0.8 11.8 1.08 10.72 0.432 © 11.3651 | 0.4580
4 | 4.4 0.4 4.0 0.90 3.10 0.360 | 3.2866 | 0.3817
5 ! 16.4 | 0.6 15.8 0.98 14.82 0.392 | 15.7118 | 0.4156
6 11.2 } 0.6 10.6 0.98 9.62 0.392 i 10.1989 | 0.4156
7 18.3 | 1.8 16.5 1.08 15.42 0.432 | 16.3479 , 0.4580
8 23.2 1.0 22.2 1.40 21.80 0.560 | 23.1119 | 0.5937
9 13.6 1.0 12.6 1.02 11.58 0.408 ' 12.2769 | 0.4326
10 19.0 0.9 | 18.1 1.04 17.06 + 0.416  18.0866 | 0.4410
11 5.6 0.4 5.2 0.65 4.55 1 0.260 4.8238 | 0.2756
12 13.2 0.6 12.6 0.90 11.70 :  0.360 12.4041 | 0.3817
13 8.3 0.4 7.9 0.60 7.30 . 0.240 7.7993 | 0.2544
14 4.2 0.2 4.0 0.68 3.32 | 0.272 3.5198 | 0.2884
15 12.9 0.8 12.1 0.94 11.16 0.376 11.8316 | 0.3986
16 22.7 1.2 21.5 1.22 20.28 0.488 21.5004 | 0.5174
17 19.0 0.6 18.4 0.90 17.50 | 0.360 18.5531 | 0.3817
18 10.2 0.7 9.5 0.95 8.656 I 0.380 9.0645 | 0.4029
19 15.0 1.2 13.8 1.00 12.80 ~ 0.400 13.5703 | 0.4241
20 18.9 1.0 17.9 ‘ 1.30 16.60 | 0.520 17.5989 | 0. 5513

Total | 262.5 | 2476 |
K=23D/Xd=262.5/247.6=1.06017770
Note :

No. : Tree number D : Diameter outside bark

2B :  Multiply bark thickness by 2 b = D-2B : Diameter inside bark

L : Core length in recent five years x = d-L : Periodic middle diameter inside bark

y = 2L/5 : Avcrage diamecter growth inside bark X = Kx : Periodic middle diameter outside bark

Y = Ky : Diameter growth outside bark

9 B5 R WL oMK M
Table 55. Analysis of variance of diameter growth of
each direction.

Source ] S S ‘ D F ‘ M. S | F
Betweer | 0.0060 K 0.0009  not sig.
Within - 1.2962 152 0.0085 ]

Total | 1.3022 | 159 \ |

R R RS AN B
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Table 56. Regression equations of diameter growth in
each direction.

Direction Regression equations
East I = 0.2985 + 0.0103 X
West I = 0.2801 + 0.0116 X
South (direction of Wind) I = 0.2618 + 0.0127 X
North I = 0.2518 + 0.0140 X
Upper slope I = 0.2947 + 0.0104 X
Lower slope I = 0.2816 + 0.0110 X
Horizon I = 0.2708 + 0.0118 X
Direction of the longest branch I = 0.2838 + 0.0104 X

TDZ L EHOLMITDHNT, EEEBAINITTYEE 27 FUEVNIE, 9 MRBEVNBE, 156 #RBEV /I
FHZ, 20mXx20m O 7oy P EFNFNEFEL (HEK7o v b1, 7oy 22, oy 83T 3)
BARPBEEZITIRV, V=V vy e BOHEIIL - T, £7 0 v MHIEAAERE 525, HLY 2
AT oM 81 AOFEAREREL, &6 2Tu XV 6AK, 9 LV 84, 15 XV 5 AKn, Bitterlich
FwTHlEE NI AT v PAREIMA, B B0 AKO¥ER A AWV T T A Z &1l L7,

BT ik, AUy VEOREEMNIARAE R, 58 ik, FEAKROKHNEE T 7.
Y EIILERAEFER L HII L 72, BISKIZIE, ITNOONMEES L,

813 ) 771 o IR A £ EUR AR

Fig. 13. Linear regression of diameter growth in each direction.
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Fig. 14. Linear regression of diameter growth in horizon.
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Table 57. Number of trees of each diameter grade.

D(em) Plot 1 Plot 2 Plot 3 } Total Per ha
4 34 18 25 77 642
6 23 7 21 51 425
8 15 9 27 51 425

10 11 8 9 28 233
12 7 5 5 17 142
14 8 5 4 17 142
16 5 3 7 15 125
18 2 3 3 8 67
20 2 3 7 12 100
29 2 3 5 42
24 1 1 2 17
26 3 1 3 7 58
28 1 1 8
30 9 1 3 25
32 2 2 4 33
34 1 1 8
36 1 1 8
38 1 1 8
40 1 1 8
42 1 1 8
44 1 1 8
46 1 1 8
48 1 1 8
50 1 1 8
52 1 1 8
Total | 118 | 70 | 125 308 | 2564
Perha | 2825 | 1750 | 3125 2567 |
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Table 58. Observed value of sample trees.

Plot 1 l Tree No. | D (em) ' H (m) \ Vimd) | A \‘ Note
1 | 1 3.7 5.9  0.00518 10 Sample tree
2 3.7 5.2 | 0.00379 | 13 »
} 3 4.9 6.6  0.00884 | 15 | »
! 4 5.3 6.5 \ 0.00845 20 v
5 7.4 8.6 | 0.02094 25 Z
\ 6 7.2 8.0 | 0.0189 | 23 ”
| 7 10.0 - 10.1 0.04637 27 | ”
\ 8 11.4 9.5 0.05110 27 »
! 9 20.5  12.4 0.22425 48 »
10 19.6 | 12.2 0.19008 | 40 Z
11 7.5 6.4 0.01805 Counted tree
12 5.5 4.0 0.00597 v
13 16.2  11.0 0.11488 ”
14 8.4 8.2 0.02371 z
15 | 344 14.0 0.56260 | ; ”
16 | 37.0 12.7 0.43753 | z
2 17 3.9 | 4.2 0.00353 13 Sample tree
18 4.1 = 4.5 0.00396 12 ”
19 6.0 @ 8.0 0.01375 19 »
20 5.7 ' 5.7 0.00988 23 ”
21 9.0 7.7 0.03242 21 ”
22 8.9 7.0 0.02149 22 ”
23 15.1 | 11.1 0.11179 41 ”
24 13.2 9.8 0.07626 34 »
25 28.8 | 12.1 0.46452 76 ”
26 25.5 | 12.0 0.306038 61 »
27 22.7  10.2 0.18862 Counted tree
28 31.1  13.2 0.50283 ”
29 28.8 | 11.5 | 0.38894 ”
30 44.4 | 14.2 1.05378 | ”
31 7.1 7.2 0.01472 ”
32 | 36.0 16.5 0.74684 Z
33  17.5  10.0 0.08982 | »
Cos | 291 141 0.51960 | ”

3 | 35 43 5.0 | 0.0058 | 14 | Sample tree
36 4.5 | 4.0 0.00482 10 ”
C37  13.2 9.2 0.06309 | 36 ”
~o88 | 1L5 9.2 0.04858 34 ’

39 | 13.1 8.2 0.07008 36 P
40 31.2  14.4 0.53809 | 92 ”
a1 8.4 9.0 0.03115 | 21 ”
42 7.8 9.1 0.02663 | 20 »
43 5.7 5.4 0.00969 | 18 ’
4 | 6.7 8.0 0.01604 | 25 v
45 29.3  14.9 0.48992 = 79 ”
46 9.0 7.6 0.03199 Counted tree
47 19.0 | 11.6 0.15818 | P
48 31.8 | 12.9 = 0.50629 | ”
49 19.7 | 11.5 = 0.16140 | v
50 | 52.5  13.1 = 1.40882 ”
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Table 59. Calculation of diameter growth.

(ecm)
B T B | - | 7[ | ‘A

No ~ D | 2B \d:DaB\ L | x=dL y=2L/5 X=Kx @ I-Ky

1 3.7 0.3 ! 3.4 ~ 0.0 | 246 | 0376 | 257 0.3985

o | 8.7 0.7 30 | 0.92 2108 | 0368 | 218 0381

3 | 49 |03 46 | 1.18 3.42 | 0.472 | 3.58 = 0.4940

1 5.3 0.3 5.0 | 1.00 4.00 | 0.400 419 | 0.4186

5 | T4 0.2 7.2 | 1.08 6.12 | 0.432 6.40 | 04521

6 7.2 0.4 6.8 | 0.90 5.90 | 0.360 6.17 | 0.3768

7 10.0 0.5 9.5 | 1.22 828 | 0.488 | 8.67 | 0.5107

8 1.4 | 0.5 10.9 | 1.50 9.40 | 0.600 |  9.84 | 0.6279

9 20.5 1.0 1905 | 1.04 | 18.46 | 0.416 = 19.32  0.4354
10 1906 ' 0.6 1900 | 1.00 | 18,00 = 0.400 | 18.84  0.4186
1 7.5 | 0.6 6.9 | 1.08 5.82 | 0.432 |  6.09  0.4521
12 55 0.3 5.2 | 0.98 422 | 0.392 4,42 0.4103
13 162 0.8 | 154 | 1.44 | 13.06 | 0.572  14.62  0.6028
14 84 0.3 81 | 1.10 7.00 | 0.440 7.33 | 0.4605
15 844 | 1.0 | 334 | 0.86 | 3254 | 0344 | 34.06  0.3600
16 37.0 0.9 | 361 | 0.66 | 35.44 | 0.264  37.09  0.2763
17 3.9 0.6 33 | 0.78 252 0.312 2.64  0.3265
18 41 | 0.2 39 | 0.94 2,96  0.376 310 0.3935
19 6.0 | 01 59  1.14 476 | 0.456 498 0.4772
20 5.7 | 0.6 51 | 0.98 412 | 0.392 431 0.4103
21 9.0 | 0.6 8.4 1.42 6.98 | 0.568 7.31 | 0.5944
22 89 |03, 86  1.64 6.96 = 0.656 = 7.28  0.6865
23 151 04| 147 | 1020 | 13050  0.480  14.13  0.5022
24 132 0.5 1207 | 1.8 | 11.58  0.472  12.12  0.4938
25 2808 1.4 | 2.4 130 | 26010 0520 | 27.32  0.542
26 25.5 | 1.1 044 | 1.26 | 23.14  0.504 | 24.22  0.5275
27 927 1.0 | 21.7 | 1.08 | 20.62 = 0.432 = 21.58  0.4521
28 511 2.6 | 285  1.04 | 27.46  0.416 | 28.74 | 0.4354
29 | 988 | 1.2 | 27.6 | 098 | 26.62 | 0.392 | 27.86  0.4103
30 14 |12 4312 | 074 | 42046 | 0296 4444 0.3098
31 7.1 0.2 6.9 | 0.98 5.92 | 0.392 | 6.20  0.4103
32 360 1.8 | 342 | 1.20 | 33.00 & 0.480 | 34.54  0.5024
33 175 1.6 | 159 1.58 | 14.32 | 0.632  14.99 | 0.6614
34 291 1.4 | 27.7 | 1.18 | 26.52 | 0.472 | 27.75  0.4940
35 43 | 0.4 39 | 0.86 3.04 | 0.344 | 3018  0.3600
36 45 | 0.2 4.3 | 0.78 3.52 | 0.312  3.68 | 0.3265
37 13:2 0.3 1209 | 1.02 | 11.88 | 0.408 | 12.43 | 0.4270
38 1.5 1.0 10.5 | 1.06 944 | 0.424 = 9.88 | 0.4437
39 131 | 006 | 1205 | 1.14 | 11.36 | 0.456 | 11.89 | 0.4772
40 812 | 0.8 804 | 0.9 | 29050 | 0.360  30.87 | 0.3768
41 8.4 | 0.5 7.9 | 0.96 6.94 | 0.384 7.26 | 0.4019
42 74 0.3 71| 0.92 6.18 | 0.368 = 6.47 | 0.3851
43 5.7 | 0.4 53 | 1.10 420 | 0.440 = 4.40  0.4605
44 6.7 | 0.4 6.3 | 1.06 5.24 | 0.424 | 5.48  0.4437
45 20'3 |02 | 2901 | 0.64  28.46 | 0.256  29.79 | 0.2679
46 9.0 0.6 8.4 | 1.20 7.20 | 0.480 = 7.54  0.5024
47 1900 . 0.9 | 181 | 1.40 | 16.70 | 0.560 | 17.48 | 0.5861
48 318 | 1.0 | 30.8 | 1.04 | 29.76 | 0.416  31.15 | 0.4354
49 1907 | 0.8 | 18,9 | 1.2 | 17.78 | 0.448  18.61 \ 0.4689
50 525 | 2.0 | 505 | 0.62 | 49:88 | 0.248 | 5220 | 0.2595

Total | 060 | | 7710 | | | | \
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Fig. 15. Curved regression of diameter growth.
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Table 60. Test of significance of departure from linear regression.
Source | D.F s | M8 f F
Deviation from linear regression 48 ’[ 0.4049 l J
Deviation from curved regression 47 0.3010 | 0.0064 ,
Curvilinearity of regression 1 | 01039 | 0.1039 | 16.2
W6l 4y B 4> B o= #F 15 BNiZBT, EOS4mEE
Table 61. Analysis of variance. ZRHEEE T S L OB
- = : Na07T, RAThbb
Source J S. S ' ‘ M. S ] F o I=a+bX-+eX?
1| 9978 ’ 1 9.9718 | 12k o T, R E L2,
X \ 0.0275 | 1 0.0275 ‘ * SRl
X* ‘ 0.1039 ‘ 1| 01039 | 1=0.39938+0.01015 X
Error | 0.3010 | oo —0.00028 X
Total | 10.4042 | 50 | fa&bénéo

L0, BURASEARTH D v DRI TTHR, lfﬂ')r%@[tﬁ‘ffil“ﬁﬂaﬁfo’?) Do

ZOEYFERIE, B 60 FiRT

SO, DT ORRILE 61 £o L D1z 71@0 Thbb, MHIIAET 2ILERMKOBEREE

B, AHEMO & X EFERER TREND 2, BRI SRR TREN D,
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Table 62. Volume growth in each direction.

Di Whole volume growth (m?) Whole

irection volume
East 1 West ‘ South ] North 21% ;;)zr I;(I):szr ’Horizon (m®»)

Per ha 7.1364 | 6.9805 | 6.7488 6.8038 | 6.9732 | 6.9580 i 6.9338 66.4527

Rates of l | \

growth 10.74 10.50 | 10.16 10.24 ‘ 10.49 10.47 } 10.43

F 62 KL DE, HANOMBAERRED, HAINZL 2230 TNTH-T, RO L S IZFEDH
BAg b MFEL, AAOBROL VML TY, HAEZET L85, EEMFEAL TO%
ETHLHERIN S,

7535, HMDIKEBIRT, YOMOMBERELHZ0EITHL Thz, FTOMBLE 63 FITR
T

3R FAEHMNMNBEEEREER
Table 63. Volume growth of each plot.

lot Range of dia- Volume per | Volume growth Retes of
p meter (em) ha (m?) (m*) growth (%)

Yona forest 79 ]

compartment 4 — 32 66.5 6.9 10
Ada communal forest , 4 — 20 157.6 12.8 8
Sonai forest 27, |

9,15 compartment i 4— 52 250.0 12.3 5
Ohara forest 82, |

83 compartment ‘ 4 — 104 233.0 6.1 3

63 Ry, b 4FEROTERBRL,IHFL TW 0T, WHOLERMKEEKIZOWT
OHEETHIETE/V A, X F oMM #lT 2 &, Hidtd 2 v izmbk CF T sme)
OBEMGZTIE, 10m® Y EOMBEERERNDHY, LSS 2 X, RERMR TN 0%
Bed5ZenFilanid,

BN ) O@EMRAERERE, WEBEWIENEX 29, 9, 15 OFEHONTHEELFRT S
LU 64 FDL DD,

I DM OHRY ) BUEERE R RRAORIL, MEEE 18em OL IAIIH DI, M4
BRI, BEEE) 388em F TIRMINT 248, WEERE 40cem DL EEEAL T 5,
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Table 64. Current annual growth of volume per tree.
Currépt annual growth t 1 th
1()c]3n}§ Volume of a tree (m?®) of dmme(tcerf1 ; per tree gﬁﬁﬁmin&gaufé%ﬁs)
4 0.0052 0.43550 0.0011
6 0.0088 0.45020 0.0020
8 0.0128 0.46269 0.0030
10 0.0173 0.47288 0.0041
12 0.0219 0.48086 0.0053
14 0.0270 0.48660 0.0066
16 0.0322 0.49010 0.0079
18 0.0377 0.49126 0.0093
20 0.0434 0.49038 0.0106
22 0.0493 0.48716 0.0120
24 0.0554 0.48170 0.0133
26 0.0616 0.47400 0.0146
28 0.0679 0.46406 0.0158
30 0.0746 0.45188 0.0169
32 0.0813 0.43746 0.0178
34 0.0880 0.42080 0.0185
36 0.0950 0.40190 0.0191
38 0.1023 0.38076 0.0195
40 0.1093 0.35738 0.0195
42 0.1168 0.33176 0.0194
44 0.1246 0.30390 0.0189
46 0.1315 0.27380 0.0180
48 0.1394 0.24146 0.0168
50 0.1475 0.20688 0.0153
52 0.1552 0.17006 0.0132
TR HFHELwre X 5 RkREM
Table 65. Estimated volume by each method. (m?)
No. Xylometer Stem analysis Planimeter
1 0.01481 0.01885 70.01810
2 0.01155 0.01216 0.01151
3 0.06050 0.06110 0.06034
4 0.00351 0.00443 0.00457
5 0.08761 0.11553 0.11075
6 0.04217 0.04046 0.04286
7 0.11799 0.11399 0.11874
8 0.19204 0.22324 0.20079
9 0.05799 0.06255 0.06113
10 0.14334 0.13345 0.13615
11 0.01174 0.01243 0.01193
12 0.04899 0.06115 0.05485
13 0.02832 0.02741 0.02860
14 0.00485 0.00477 0.00499
15 0.05614 0.05220 0.05252
16 0.23196 0.23462 0.24002
17 0.11381 0.11403 0.11397
18 0.03547 0.03664 0.03562
19 0.09927 0.10421 0.10283
20 0.16740 0.14334 0.16148
Total 1.52946 1.57656 1.57175
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65 FTix, HERAFELSIEEAR T9 MRHL/NHEA S8 HN 72K 20 Az o T, Xylometer
%, BT S X O Planimater 0K 5T L o TRIEL 72 MR 248177,
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Table 66. Analysis of variance.

Source S. S D.F ‘M. S F
Between 0.00007 2 0.00004 not sig.
Within 0.25800 57 0.00453

Total 0.25807 59

B L 728202, SMER T OMBERRIZ, SHERLT & oA, S 2 EBMBE L H LT
AL 7228, AR AR OMBER OMBL L R B,

BUE, MPRICATH U T0 2 I L Tit, BEARMMERTOLABHMBE L HAL T 5
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Table 68. Observed value of sample trees (data for constructlon of volume table)

v v J
(crn) (m) (m?) (cm)‘(m) (m*) (cm)y (m) (m’) (cm) (m) i(m3>

I

# 68 K BAOXMWEM (MBtEABER

3.45 3. 400 0023

3.80
.44
.89,
.84\

.90
.90
AT
.53
.72

.50
.70
.70
.90
.10,

.30‘
.50
.79
.70,
.38

.40
.60
.10,
.90
.70

.90
.10
39
.10
.00

.20
.00
39
69
.28
.15
.30
.54
76
.50
5.29

CUOTOTOTOT GUOT i i b b B B B s D B b B s N GO GO 0O G0 GO 00 0O G0 CO www

5.

@

Nt B RUIUL ADDUIS CID O =10~ i i O B b OT O ROy OO

10

5.

9.
9.
9.

70 37
60 42
10 45
.20 45
.60 45
200 44
.25 33
.65 28
100 34
.10 33
.90 52
200 38
20 35
50 40
.00 51
000 48
50 52
90 B2
5079
.60 57
.35 75
.80 51
.50 81
.70 56
60 75
.80 B0
.10 51
300 49
700 42
.60 51
200 44
.60 47
300 95
40 93 9
500 69 9
.70 70
.80 106
.00 130
.70 7110.
.87 8010.
I)(cnn) \

3

4

5

6

7

8

9

WLLLX XWX VXW-TI~T ~I-J~J=J=] TN QTS 0'30101@1

H | v

f <cm> m i (m)

19. 86 9.800. 1535

30 6.500.0085 10.68 8. 400.0464 14.18 10. 230 0919
.70°5.70 99/ 10.00 9.40 395 14.75 9.82 934 19.41 11.30 1831
.70 5.40 97 10.20 8.90 394 14.31' 7.70 692 19.55 11.56 1814
.50 4.00 60/ 10.20 7.70 405 14.93 10.24 1003 19.15 12 47 1835
270 9.00 172 10.0010.10 464 14.39 7.60 675 19.63 12.00 2111
.72/8.90 163 11.9110.00 644 14.80 9.10 811 19.00 17.70 2486
.80 7.35 161 11.64 9.10 566 15.06 9.40 941 19.00 11.60 1582
.90 8.40 176 11.82 8.55 543 15.53 9.80 1118 19.70 11.50 1614
.50 6.90. 134 11.08 9.73 548 15.62 11.25 1169 19.60 12.20 1901
.20 6.50 118 11.71 8.66 556 15.69 10.22 1040 20.49 10.45 1488
.65 8.60 150 11.06 7.53 425 15.53 12.26 1269 20.38 11.66 2113
00 7.00 122 11.22 9.14 610 15.62 9.65 987 20.99 10.94 1859
10 6,100 97 11.61/10.10 621 15.62 9.67 1020 20.50 12.40 2243
.70 8,00 160 11.50' 8.80 521 15.49 9.78 1030 21.40 10.30 2057
.00 8.00 138 11.7612.20 767 15.18 9.02 831 21.46 14. 20 2972
.96 5.55 173 11.40 9.50, 511 15.27 11.10 1124 21.78 13.65 2703
.05 8.40 184 11.50 9.20 486 16.37 8.70 981 21.59 13.70 2694
.00 9.00 182 12.47 8.90 591 16.98 9.42 1098 22.02 17.55 3385
40 8.60 209 12.2810.00 675 16.05 9.95 1034 22.63 16.57 2858
.20 8.00 181 12.64 7.78 611 16.53 10.74 1338 22.88 14.95 3101
.50 6.40 181 12.0612.86 788 16.45 8.68 968 22.32 14.42 2635
.10 7.200 147 12.55 9.81 680 16.49 10.80. 1313 22.70 11.40 2473
79 6.60 262 12.51 9.90 670 16.30 11.75 1557 23.75 11.70 9568
.65 8.10 249 12.20, 7.90, 475 16.20 11.90 1320 23.10 12.45 2489
15 8.20 227 13.11 9.60§ 721 16.20 11.00, 1149 24.76 13.20' 8133
.20 8.700 236 13.07 8.14 644 17.65 12.90} 1570 25.52 16.08 3738
.40 7.20 245 13.40 8.54 639 17.26 9.51! 1210 25.50 12.00 3061
019,50 271 13.77, 7.85 628 17.18 10.84 1531 28.30 13.20 3862
.84 6.75 227 13.62 7.80] 683 17.27 8.96 1313 28.38 15.90 5036
.40 8.20, 237 13.57/11.80 992 17.95 13.15 1677 28.80 12.10 4645
.90 6.00 215 13.4811.10 882 17.60 8.30, 1192 28.80 11.50 3889
.06/ 7.10 256 13.2911.25 765 18.91 11.00 1853 29.10 14.10 5196
.22 9.30 526 13.69 7.85 620 18.27 11.25 1663 29.30 14.90 4899
87 8.70. 395 13.20 9.80, 763 18.28 13.30 2019 30.20 16.50 5475
80 7.30 333 13.20 9.20 631 18.60 9.50 1385 30.10 16.40 5629
B711.50 466 13.10 8.20 701 18.23 11.65 1466 31.20 14.40 5381
96 7.70 399 14.5510.00 921 18.90 15.65 2046 31.10 13.20 5028
000 7.70 324 14.95 9.30 984 18.83 15.22 2109 31.80 12.90 5063
00 7.60 820 14.78 8.77 756 18.62 12.70 1844 34.40 14.00 5625
75 8.63 505 14.6011.46, 985 18.50 8.50 1296 36.00 16.50 7468
06 8.80 419 14.06 9.30 819 19.86 11.20 1697 ;
469 K WM A K

Table 69 Number of trees of each diameter grade

N \ D(mn)' | D(mn)‘ | D(em) | N

14 11 12 i 19 10 29 4

19 12 7T 0 20 4 30 2

12 13 12 21 4 31 2

11 14 1 22 5 | 32 1

7 15 10 | 23 2 34 1

9 16 9 1 24 1 36 1

8 17 6 | 25 2

7 18 9 | 28 2 Total 204
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Table 70. Data of the sample plots per ha.

j Stand | ‘Mean | Mean | Number of | Volume ;| Number of trees

|
I;II(?t ‘ Location age | height | DBH ! tree per ha | per ha in the area of
oo | g  (m) ¢ (em) | (N) I (m*) |square of height(N")

34 ' Okinawa | 5 4 4.0 | 575 1.7 | 0.9
31 . ” 6 4 4.3 2200 8.9 ! 3.5
29 P 7 4 4.2 2000 6.9 3.2
32 ” 7 4 4.0 2425 7.6 3.9
35 v 7 3 5.4 425 3.3 0.4
39 ” 7 4 4.0 2050 8.0 3.3
40 | " 7 3 4.5 1025 4.2 0.9
13% 3 , ; ! i i'g | 3388 1é'§ 03
P 1 . i . 5.1
15 ” 8 | 3 5.9 1075 7.6 1.0
26 | v 8 3 5.1 | 1950 13.2 2.7
37 | ” 8 3 4.6 725 3.5 3.4
42 " 8 3 4.4 1675 6.1 1.5
43 ” 3 3 4.3 1675 5.4 1.5
45 2 8 3 5.0 1150 6.7 1.0
64 ” 8 4 4.0 425 1.4 0.7
1 ” 9 5 6.4 2800 24.3 7.0
7 . ” 9 3 4.7 | 2600 12.9 ! 2.3
11 v 9 3 4.1 2975 10.6 | 2.7
16 ’ 9 3 4.4 3825 10.4 3.4
33 2 9 3 4.0 2325 7.4 2.1
38 ’ 9 3 4.8 2025 9.7 1.8
41 ” 9 4 4.8 4000 19.1 6.4
47 P 9 5 6.2 4050 40.1 { 10.1
10 . ” 10 3 4.1 2850 16.9 | 2.7
22 v 10 4 4.7 | 1350 7.1 2.2
48 P 10 4 5.8 3500 33.0 5.6
123 P 10 4 4.4 4050 46.2 6.5
124 ” 10 4 4.5 2575 48.9 4.1
24 ” 11 4 4.8 1250 6.9 | 2.0
122 ’ 11 5 4.6 | 10625 67.1 i 26.6
8 ” 12 4 5.2 3275 23.0 | 5.2
12 ” 12 5 5.9 4500 40.0 | 11.3
19 ! 2 12 4 5.1 3950 26.7 6.3
21 | ” 12 5 5.4 2525 C20.9 6.3
36 » 12 5 7.6 675 11.8 1.7
92 ” 12 9 8.5 4400 119.4 35.6
6 ” 13 6 5.5 4250 . 87.9 15.3
9 " 13 6 7.1 2900 . 45.6 10.4
14 ” 13 5 8.4 2175 L 52,6 5.4
17 » 13 6 7.0 2850 S 491 | 10.3
18 " 13 6 5.0 5475 L 36.0 19.7
23 v 13 6 5.8 900 ; 8.7 3.2
27 ” B 7 7.0 2550 L 60.4 12.5
49 v B3 5 5.8 4100 L 421 10.3
53 » 13 | 5 6.5 1475 L20.1 3.7
56 ” 13 15 6.2 5300 L 87.0 13.3
60 P 13 5 6.7 3350 44.5 8.4
69 ” 13 | 5 6.9 1125 33.5 2.8
106 ” 13 4 4.8 1975 11.2 3.2




W MR E T 5 IKEB K o Bitterlich i X A M BEHEE L > LE T T 5858 87
%70 £ (D)
Plot Stand i Mean | Mean | Number of Volume |Number of trees
No Location age | height | DBH tree per ha | per ha |in the aera of
. ] %% I (m) [ (em) |  (N) | (m" Isquare of height(N")
46 | Okinawa | 14 | 6 5.3 8500 | 60.0 | 30.6
51 Z 14 | 5 7.7 2500 1 53.5 6.3
84 Z 14 | 5 6.0 3175 35.2 | 7.9
2 ” 5 8 10.1 3000 98.2 19.2
54 2 15 5 5.7 4300 39.2 10.8
65 2 15 7 9.1 2100 67.5 | 10.3
79 2 15 4 5.9 4550 56.1 7.3
102 2 15 5 4.9 3675 23.8 9.2
108 2 15 6 9.2 2600 91.3 9.4
119 Ishigaki 15 5 6.6 4275 51.9 10.7
5 Okinawa 16 7 6.7 4225 66.6 20.7
30 2 16 5 6.0 3950 38.4 9.9
4 2 17 4 8.1 1550 34.4 2.5
20 2 17 10 7.9 4425 111.7 44.3
50 2 17 5 7.1 1400 24.5 3.5
68 2 17 6 | 6.3 4750 119.1 | 17.1
70 2 17 5 | 6.3 2050 27.7 5.1
74 2 17 6 8.2 1800 40.7 6.5
75 2 17 5 5.1 2250 17.7 5.6
80 2 17 5 | 6.2 5425 74.3 13.6
81 ” 17 6 @ 6.3 2275 34.2 8.2
88 2 17 5 6.2 4150 ‘ 53.9 10.4
115 Ishigaki 17 5 | 8.5 1875 : 40.2 4.7
131 | Okinawa 17 6 | 6.3 5850 95.0 21.1
3 % 18 6 | 6.5 5125 89.6 18.5
25 % 18 O 4425 92.4 21.7
52 2 18 5 | 5.3 3600 ‘ 25.6 9.0
5% 2 18 5 | b4 6750 40.2 16.9
57 2 18 5 | 7.1 3850 69.0 9.6
59 2 18 5 | 6.5 2925 41.4 7.3
|
66 2 18 6 11.5 2700 194.7 9.7
76 2 18 | 7 9.8 3675 145.3 18.0
85 ” 18 ' 8 7.9 4625 114.3 29.6
86 % 18 5 8.0 2700 77.8 6.8
87 2 18 5 7.0 3300 63.3 8.3
89 7 18 6 | 8.8 4175 139.1 15.0
90 2 18 9 8.8 4825 138.3 39.1
97 ” 18 5 6.9 2825 93.4 7.1
99 » 18 5 7.3 1950 41.9 4.9
116 Ishigaki 18 5 6.4 6350 73.4 15.9
130 | Okinawa @ 18 | 6 5.7 5800 67.7 20.9
132 2 L 18 | 6 6.5 5275 93.0 19.0
133 2z 18 | 6 6.4 | 4325 68.6 15.6
141 Iriomote |« 18 6 6.3 1 5900 101.6 21.2
162 2 L 18 5 6.2 | 7500 98.9 18.8
165 2 18 6 5.9 7000 89.2 25.2
166 2 18 6 5.8 7000 87.1 25.2
28 Okinawa 19 7 8.2 5250 125.9 25.7
91 2 19 4 4.7 2375 i 12.9 3.8
93 Z 19 ‘ 5 1+ 7.2 4525 | 78.0 11.3
140 Iriomote 19 | 6 | 6.4 8200 - 133.6 29.5
158 2 P19 ‘ 6 ( 6.4 i 6675 | 123.8 | 24.0
159 v 19 6 | 6.4 6600 | 97.9 23.8
161 4 19 | 5 65 | 8800 | 115.6 | 22.0
58 Okinawa 20 1 5 7.1 3625 ! 73.1 ] 9.1
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870 % B
Plot Stand Mean | Mean | Number of Volume |Number of trees
No Location age height | DBH | tree per ha | per ha [in the area of
: g (m) (em) N) (m?®) |square of height(N")

78 Okinawa 20 6 7.7 3950 93.7 14.2
114 Ishigaki 20 4 6.1 3225 35.2 5.2
77 Okinawa 21 6 7.7 2550 62.9 9.2
96 2 21 5 6.9 2750 57.2 6.9
111 Ishigaki 21 6 10.6 1050 41.7 3.8
125 Okinawa 21 5 7.0 8025 203.2 20.1
126 P 21 5 6.8 7825 155.3 19.6
134 Iriomote 21 6 7.0 6275 122.7 22.6
148 ” 21 6 7.3 6600 141.0 23.8
153 2 21 6 7.3 4100 97.2 14.8
155 2 21 6 7.4 9600 198.0 34.6
156 2 21 6 7.4 5400 110.4 19.4
164 2 21 6 7.3 4525 92.2 16.3
138 2 22 6 7.3 5600 82.1 20.2
149 2 22 7 7.7 5000 173.6 24.5
151 2 22 7 7.5 4675 174.4 22.9
154 7 22 6 7.7 5375 131.8 19.4
160 2 22 6 7.8 3000 76.7 10.8
67 Okinawa 23 6 10.6 2350 110.5 8.5
72 2 23 6 7.7 2550 66.8 9.2
105 2 23 6 9.4 2100 82.7 7.6
110 Ishigaki 23 5 9.0 5125 137.9 20.5
112 2 23 6 8.2 4850 123.5 17.5
118 P 23 5 7.9 3250 66.7 8.1
135 Iriomote 23 6 8.2 5200 118.1 18.7
137 s 23 7 7.7 4450 182.9 21.8
142 P 23 6 7.9 5500 148.4 19.8
152 7 23 7 7.6 4100 129.8 20.1
157 2 23 6 8.1 5850 150.7 21.1
163 % 23 6 8.2 3525 100.8 12.7
61 Okinawa 24 6 10.1 4200 173.2 15.1
71 2 24 6 7.3 6050 113.0 21.8
109 Ishigaki 24 7 8.1 1375 79.2 6.7
117 ¢ P 24 6 8.7 3575 99.0 12.9
136 Iriomote 24 8 8.3 4500 199.2 28.8
146 2 24 6 8.2 4025 257.8 14.5
150 2 24 7 8.8 4575 197.7 22.4
82 Okinawa 25 6 7.5 2350 50.2 8.5
94 2 25 6 10.4 2700 132.4 9.7
100 2 25 6 9.0 4000 123.0 14.4
101 2 25 6 10.4 1350 57.6 4.9
127 Iriomote 25 7 9.2 2825 165.1 13.8
139 2 25 7 7.9 3125 183.8 15.3
145 2 25 6 10.0 3625 203.3 13.1
103 Okinawa 26 5 6.7 3200 52.5 8.0
147 Iriomote 26 7 8.9 3200 229.8 15.7
62 Okinawa 27 6 10.1 3150 146.9 11.3
95 Z 27 6 11.1 1875 106.7 6.8
144 Iriomote 27 7 0 9.7 2325 187.6 11.4
73 Okinawa 28 6 | 8.7 3000 97.0 10.8
104 2 28 6 | 9.8 2725 114.4 9.8
113 Ishigaki 28 b 1 7.1 6525 101.6 16.3
83 ! Okinawa 30 5 | 6.7 1750 29.5 4.4
120 2 30 7 7.7 6070 152.0 29.7
” 32 7 11.0 2575 137.4 12.6

98




W MhEEc BT T 5 IAEM Ko Bitterlich ¥k X DM EHETE S SO TR BT 5 %E 89
# 70 & (k)
) Plot S;and Mean | Mean | Number of | Volume Number of trees
No Location age height | DBH tree per ha | per ha |in the aera of
: g (m) (em) N (m® |square of height(N")
[

128 | Iriomote 32 7 11.7 1750 ] 164.4 | 8.6
13 | Okinawa 33 10 9.4 2700 | 129.5 27.0
63 ” 33 11 13.5 2500 | 211.2 30.3
167 | Iriomote | 34 7 | 10.3 2625 369.9 \ 12.9
129 ” 35 8 12.2 3125 | 388.2 | 20.0
143 ” 38 7 11.9 2650 l 328.6 | 13.0
121 ’ T 9.3 23219 | 17.8

4 |

3635

B D BT 2T 167 1 %235, No. 120~No. 167 EEZOPEA LI -7 0 v M T, No. 121,
No. 127~No. 129 35 1 &8 No. 134~No. 167 (37875, % DL M#AR TORKTH 5, No. 1~
No. 119 I ZFHERBUS MBS RS, MR A D720, Loz LT 7 - 7 P DIF DN IoRAR
e RO R R T » T, No. 1~No. 108 (Z#f#iA K, No. 109~No. 119 (T FHEBTOEETH
Do

F 072w, BEMO IR AT HER e L TRANESER LOLEINTNWEDT, K
DOFRITL - TEHT T w P EPEL T

1) M. S. Czarnowski © {X 3

M. S. Czarnowski® (3, 1947 ZEIZRD X > 7elidia 72T, TOZAMAKEL L ORIz 31T %

SEERIMRIZ DOV TALEE L 720
MR — ML DL AT T 5 52— B0 ER 7, HHFERBHIITENT, MO SEkEE O 2 R
%Lw@ﬁ@iﬂu%ﬁbfw%ﬁ%$ﬁ@,ﬁ%#bﬁibt%%*O@ﬁﬁﬁf%éh

Wi, 16 T, P iy, H? S THERE O 2 B HODT, b L, W P LIS

N AEOWANREE L TWDI b, Wi H? oLl N’ A2EH L TWD, L7zt T, LK

# 16 W M P r H* OEK

Fig. 16. Relation of unit area P and
the area in square of height.
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EE TR I, G—1
. P
N=N TR T (5—2)
IIT, N« +@mfimﬁm$&”am§*ﬂ@aui EWE D FEDEHE, 0O
THBNEERICE o TREXIN D H DEIEE L - TNLHENWDIZETHY, L7:hsT, il
mb, N ifuwb\?iok_}:b Lo T2 0 TH 5D,

2) BHA R O ke
M. 8. Czarnowski OE#Izx 2%, N’ EHANE E FAUE—EDWIR & HDT, 5 70 HOET
Oy MIDWT N %ibsiL 7,
70 LTI L N, 0.2 e 44.3 T TORPNI D » T, FDENRE L, Fo7-
DET Ty PIZDONWT,
(1) Mmzxdd 2 ha 240 A%
(2) Ma@ificdd 2 ha Mo A%k
(3D Ml g+ 2 Fralf i it
(4)  MRENAET 2 Pkt
(5) MRZXT 2 ha 240 FRE
(DB&W% 777 LTH L, N'=4~18 OJE ORI, s i/’rﬂ(f?’@ R0 70 KA o T2 B Rk
HETDLEDHLNT2DT, N'=4~13 DAOYERHZ A TRET 5 2 212 L7, 570 o | 200
J@.ﬁ'@k T T D 60 [HATOMTT, ERHOMNIL T F~32 SED ?;YEIHJ IHh D,

BTL R OI OB & O ow o
Table 71. Data of preparatlon for y1e1d table.

N [ Volume per ha |

B

Plot Stand | Mean H [ Mean DBH

No. | age (m) (em) | | () N
107 7 4 1.6 3200 15.9 5.1
1 9 5 6.4 2800 24.3 7.0
41 S 4.8 L4000 191 6.4
47 o 5 6.2 4050 | 40.1 10.1
48 0 a4 | 5.8 3500 33.0 5.6
123 0 4 4.4 4050 46.2 6.5
124 10 | 4 | 4.5 | 2575 48.9 4.1
8 | 12 4 5.2 3275 23.0 5.2
12 1 12 5 ] 5.9 | 4500 | 40.0 11.3
9 | 12 | 4| 5.1 | 3950 | 26.7 6.3
21 | 12| 5 J 5.4 | 2525 20.9 6.3
9 | 13 | 6 7.1 o290 45.6 10.4
1Mo 13 5 i 8.4 2175 52.6 5.4
17 . 13 6 ‘ 7.0 2850 49.1 10.3
27 / 13 7 7.0 [ 2550 | 60.4 125
49 | 13 | 5 5.8 4100 | 42.1 10.3
6 13 | 5 6.7 f 3350 4.5 1
5L 1 5 7.7 2500 | 53.5 6.3
84 14 5 6.0 3175 | 35.2 7.9
( 15 5 5.7 o 10.8

54 4300 39.2

| =

|
i
i
|
|
|
|
|
i
1
|
|
]
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BTl % (B
Plot Stand Mean H Mean DBH N Volume per ha N’
No. age | (m) (em) (m?)
65 15 7 9.1 2100 67.5 10.3
79 15 4 5.9 4550 56.1 7.3
102 15 5 4.9 3675 238 9.2
108 15 6 9.2 2600 81.3 9.4
119 15 5 6.6 4275 51.9 10.7
30 16 5 6.0 3950 38.4 9.9
0 17 5 6.3 2050 27,7 5.1
417 6 8.2 1800 407 6.5
75 17 5 5.1 2250 17.7 5.6
81 17 6 6.3 2975 342 8.2
8 7 5 6.2 4150 53.9 10.4
us o7 5 | 8.5 1875 40.2 4.7
52 8 5 5.3 3600 25.6 9.0
57 8 5 7.1 3850 69.0 9.6
59 8 5 6.5 2995 41.4 7.3
8 18 5 8.0 2700 77.8 6.8
87 18 5 7.0 3300 63.3 8.3
97 18 5 6.9 2825 934 71
99 18 5 7.3 1950 41.9 4.9
58 20 5 7.1 3625 73.1 9.1
114 20 4 6.1 3995 45.2 5.2
7 21 6 7.7 2550 62.9 9.2
9% 21 5 6.9 2750 57.2 6.9
160 22 6 7.8 3000 76.7 10.8
87 23 6 10.6 2350 110.5 8.5
72 23 6 7.7 2550 66.8 9.2
105 = 93 6 9.4 2100 82.7 7.6
118 | 93 5 77 3950 66.7 8.1
163 23 6 8.2 3525 1008 12.7
109 24 7 8.1 1375 79.2 6.7
82 25 6 7.5 2350 50.2 8.5
94 25 6 10.4 2700 132.4 9.7
101 | 25 6 10.4 1350 57.6 4.9
103 | 26 5 6.7 3200 52.5 8.0
62 | 21 6 10.1 3150 146.9 11.3
95 o7 6 1.1 1875 106.7 6.8
73 | 928 6 8.7 3000 97.0 10.8
104 28 6 9.8 2725 114.4 9.8
98 32 7 11.0 2575 137.4 12.6
128 32 7 1.7 1750 164.4 8.6

i Moy MR R 3 0 3

TTH TL ROVFNI O I GA P RROUWE LR RA T Tiabb, BRSO THEE, FhlEs
T, ha X UAR, ha 40 MEL CBETORMGHN A THENL GHEAT 2 EEbND <o
DOFBRIIOF, BNEREC L0 AR RS, BT 28 AMERE LT, SETFO—
AR A BT 2 3 3 3 AT i ke e L 72,

D Fipes

IR & DEBBIR L O Rob 7z, Ml L B OBBIRE 5 b T ERRO 5 b, S
AT AR L OB L AT 2 LRBOBNOT, TORTHENHT 5B 0BG E 5 b
b Il (8 17T IR,

log y=0.4998-+0.0675 log 2+0.0903(Jog £)2 ++vvveereerrnreneriirmnireninniinnees (-3
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HE1THE KT E R
Fig. 17. Relation of age to height.

Age
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Fig. 18. Relation of age to DBH.
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FOXK WEHEHEST S
Fig. 19. Relation of DBH to height.
10

3

| 1 1

5 10 15
D (em)

3) ha Y v A x

ha 5V RBUIME & OBEBIR L VRO 2 Z L 23WETH - 72DT, FHEEIEE DR
MHORHBHI L LI, Thbb, FHRESHEZE ha M0 AROEREGY 5 Db TEERXDS
B, KBRMESMZL EAT 2B 228 0R% Hu, CAUTE IS TR & o 2 TS B b AR
BLOMBREHOLTI L L7 (G 20 MER),

1og Y=8.T008—0.0844 & +-+rreererreteerunatetirrueteaenrreanreetencesrsensnraseasnsnsnss (5—5)
@ P vl ha MV AK

ZOBRE 2) OMAIIT 2R L OBEBEIG OIS & ha B YR L ORI
BENZ, TOEBBERIIFEOLNZ ERHERL T, HENIHT 2 ha 0 KB AL 7 €
21 X&),

820 X BEEER ha X v kK
Fig. 20. Relation of DBH to number of trees per ha.
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H2AXK K 4 wha¥y v XK
Fig. 21. Relation of age to number of trees per ha.
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Hbband (G 22 MER),
Jog 9=0.8186-1.141910g t--eererrersrresresssssrsnisinnnninnrinniieueaniteceeees (5—86)
o MEE vy ha 4V BMER

B 022 X Ak % ha 4 b B A B
Fig. 22. Relation of age to volume per ha.
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B e OBtk (3 28 &M, WEmEFL OMFR (BB 24 RER) 1IXWTh, THAEFFEECRT
L OVTEIIBIE 2 A THENCH T2 ha X4 0 SR HRE L 72,

23 M E W ha Y v B M
Fig. 23. Relation of height to volume per ha.
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Fig. 24. Relation of DBH to volume per ha.
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5) 4Bk OUEER

AR B BIOPEC 351 B R0 B L N0 ML DXL ZOMOAERLE TR L TK
v, FEAEERIIFNENOEROSME L EH TR L TRo . AERROBGRER L0
25 WTHhH b,

i§$u547:yvﬁp:<dﬂﬂ_1>xwogmmfﬁmbto
m
BLED X 512 U THRAE | 72 IR BUE 2 —3F L TR L7203 72 RTH D,

% 25 X ha Yo@HEERE
Fig. 25. Relation of age to volume growth per ha.

5 -
Growth
(m®)
4 L
3-
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Current annual growth
| Average growth
Il 1 Ny - 1 1 1
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Age

$ 72 % WERHMGT O v v 4 R EEE T B INEBK O BEKM S M BEINER
Table 72. Yield table of actual broad-leaved forest mainly consisting of

Okinawashii in Okinawa district. (mean site)
Stand Mean - Per ha
DBH H v Current annual | Average growth Rate of
age (em) (m) N (m®) growth of stem |of stem volume growth
c m m volume (m?) (m?®) (%)
5 3.3 | 3.5 | 4830 | 11.5 2.30 2.30
10 5.1 4.3 | 3680 | 27.1 3.12 2.71 18.70
15 6.7 | 5.0 | 3040 | 46.0 3.78 3.06 11.16
20 8.2 | 5.5 | 2660  67.5 4.30 3.38 79T
925 9.3 | 5.9 | 2360 | 86.0 3.70 3.44 4.96
30 10.2 6.3 | 2170 | 101.0 3.00 3.37 3.27
35 10.8 | 6.6 | 2050 | 112.0 | 2.20 3.20 2.09

ili R OB

8 T2 FIEHEERREROFEREL RTIERZ THT 2302 LUTHR L0, ZORMER
1, FRERFIBIC 10T 2 EARAZEM MO AN 11T 2B ERSMBIER LW DO ZENRTE 2,
L7228 T, ABHERICIEBMAREZRGERLIh -7

= DULFEFE DB & WHL— AR MO IRERD,  UNHLTT = & A FRoTIFERD, AEL 7 )
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NR7PIEMPETRER®D T 5L, 5 26 M~% 31 BUIRTHY ThHd, ZHIZE - TahD
&, PR 1) B AR ERM O BUEMR S DRI IR D X 5122 B,

(1) M T 2EHEAER ORI OV TIE, WO 1 22k + 2 LS, SO
BRI VAL, 10 EML DM E D T Y 48k, ABILHFOF )~ 7 KBS L 710, PHi—
MOHEARRRIL, SO ERIZE 23, 30 EEN LMHEED ¥ f H 1k e L7 REMM D4 B e LD,

(2) MEnxd T 2MEEROBGRTIE, ANBHO T Y 1 e DRIEITHWT, 5ED L i1,
EFH CARERTA, BEMUMBMMEREDENKRE LR, 35 HEICA2E, HHOY L 2EELL
PIIRBERMIL D DR LR & fev, A —HERPR T, 15 423 Tl Y 4 2 Rk e L7
JEEEBIMIZ 362 o T 2238, 15 SEETEF L LEENL Tt o T D,

20K Ml EE R
Fig. 26. Relation of age to DBH.

-=x== Terihaboku forest in Yaeyama
= = = Kojii forest in Kyushu
Broad-leaved forest in Okinawa

===~= General coppice in Japan
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Fig.727. Relation oflage to height.
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28 W AEST ha X4 » @A
Fig. 28. Relation of age to volume per ha.
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Fig. 29. Relation of age to number of trees perlha.
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Fig. 30. Relation of age to current annual growth.
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Fig. 31. Relation of age to average growth.
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S ERER OB TIE, HIMNHFDO I P A AR LB FOT ) K7 flrz k St Er L
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BN W DR R INEI TR LT 5,

(3) I T 2MBUEROBMFRTD, LeAMOMMEZRT S, WH—IEHEARE 12hH T V%
Migvye LsL, JUNHEF O a4 M iR T 5 L, 85 ETIHH Vo 1i% L THY, AT LD
TUNEIHRITEND L8 Vs DEELIVRE 0,

(4) MENIHT 2ARBOBBRTIE, MO Y 4 22l L7 R ERKIE, SO AR & 2
DRBDENRHE V7L, T DO T L TN L, BIEDKHIFESOREL 13, 35
ETE2HOAREE > T B,

ANEIUMT DTV R 78K, Wtb—BHERMI B L THEMOERRH 225, T L1k, Wil
WCEE T DIREMM AL LU T S OFANCHEE L RSN TIIHBEES N TV 222 H bbb LT
%,

(5) MENINT 2HMBOBAELRETIE, WOy 1 22 e Lo RERKE, i oy
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£ IZEEANT, BRI Vs fodE LS, ARLMAFDO TV K7 EDIBIZI W T,
15 4E~35 EDORNT, s~ DAERRLIVREIRV,

F70, MEEO YA TR U7 REERAT 15 E~20 4R B R E RO D D43, Jui
FHoa4 B LOAEILHFOT Y K7L, 20 fF~ 25 I GHEELEERRROREND Do

(6) MENCHT ZHMBOFEERER T, SMFNIEEC X > mEREELTRT 2, 25 FUE
1, JUMNHIF D T4 SHITEANTE Ve OERERT, AELHFOT UK ZHIHET 28,
Y, DEERERRLTEHY, THAEERBEAOMIIL, WOy 1 &Eke U7 R3ERKIE 25 42T
HoHH%, JNHFTO L A ke AEILH T O 7 Y K7 i 30 HETH Do

(7)) VESHRFILDOREZE - T, WHOREREEMS OERERI L2, FH4TETHEN
72X S0z, WEMWTEN s ERE L L Tuv 205k (684, AN D 2 v 4 Mo ERizidivtt
BAEEYRLTWADT, BEhEREYRTESHOMEIEIC LY, N 2 9 1 Ry RELOR
EETY - T 2B RTRER Z E TR B2 b5,

DX, WHRO Y A ke Lz RERME T S N D ERIE OV TIRET T S,

TENZE, RO L LT, (1) AR, @ Tk, ) MENMRS DK
W, @ SERINFES O, (5) FRMIIGEES O I, (6) tHibRE s o 1Kk,
(D MAEEORIE, (8 R K OMPIICI 22817 Ty 2,

VWb D BIFMOEG R EAT AREREIIBWTL, G) 2 (6) O EZIFHTNETHS
3 5%, B SIZ 30T AR AR L T, (@) 2 B) o oA EINL D,

FTrebb, SR X 2N, RAREREER RO B R0 T 4 DAk ZE B OB H 2T, T DGt
AR THY, P X RN, R OZEd - T, TNEEDEIIIRNEHAD
N, XDLISTED L D ITAMFAAORMRSFE L 72H 0, (@ » (B) o7z LB
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Summary and several proposals

The study was done in order to grasp the condition and the property of the actual
natural broad-leaved forest in the forest measurement point of view. Outline of habitat of
the Ryukyu Islands was explained in chapter 1; the stand composition of the broad-leaved
forest was grasped in the forest measuring in chapter 2; the propriety of the Bitterlich
method which have more mobility than the traditional plot method for the broad-leaved
forest was discussed in chapter 3; the study on estimation of growth by using an increment
borer was discribed in chapter 4; and in chapter 5 it was attempted to establish the standard
of management of the broad-leaved forest and the preparation for yield table of the actual
broad-leaved forest.

The results of the study are summarized as follows:
1. Summary

1) Outline of habitat

The Ryukyu Islands are located in southern extremity of Japan, and are formed an
island chain which lengthed northeast and southwest in the shape of an arch. The total
area of the Ryukyu Islands is about 238.800 hectares, of which 50 %, 119,000 hectares are
covered with forest that consists of the public forest in 32 9 and the private forest in 23 %.

The natural broad-leaved forests are distributed in the northern part of the Okinawa
Island and in the Iriomote Island of Yaeyama Gunto. Soils of the northern Okinawa Island
aer derived from clayslate, phyllite and sandstone in Paleozoic strata and Mesozoic formation.
The plain area in the northern Okinawa is narrowed, because the steep mountain chain
stretches to the coast.

Most of the Iriomote Island is derived from the sandstone strata of the tertiary period
except the northeastern region, where metamorphic rocks of the paleozoic strata and such
an igneous rock as the andesite are exposed. All over the Iriomote Island is occupied by
a mountainous land, and there are deep and good harbors on the western coastline of the
island because of many inlets.

The Ryukyu Islands are under the subtropical oceanic climate. The annual mean tem-
perature in Naha was 22.1°C, which was 5.3°C higher than that in Kagoshima, and the
range of the annual temperature was smaller. The range of the annual temperature in
Naha was 11.8°C, and was vary smaller as compare with 25.5°C in Kagoshima.

All over the Okinawa Island was a seasonal wind zone of the eastern Asia, and was
the region which a seasonal wind developed most. Most of the seasonal wind were from
the direction of northeast in the winter and were from the southeast in the summer.
Moreover, a large number of typhoon invaded and the typhoons passed within 30 km of
the island were 243 in number during the past 30 years.

The total annual precipitation in the northern Okinawa and the Iriomote Island with
mountainous region were in excess of 2,500 mm, whereas it was about 2,000 mm in the
other region.

The estimated total stand volume is 6,400,000 m3, 73 % and 27 % of them are occupied
by the national forest and private and communal forest respectively, and the mean stand
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volume per hectare in whole of Okinawa Island is 54 m®.

In each forest type, the needle-leaved forest and the broad-leaved forest were 12 9% and
88 % respectively, and the former is mainly covered with Ryukyumatsu (Pinus luchensis
Mayr.) and the latter is mainly composed of Okinawashii natural forest.

2) Stand composition of natural broad-leaved forest

The results of the research in the sellected representative one plot from the matured
forest and the over matured forest respectively were the following:

The investigations of the matured forest were made in the northern Qkinawa Island and
those of the over matured forest were made in the Iriomote Island. In the matured forest
the species into a plot appeared 25. The ratio of the number of trees of Okinawashii to whole
was 50 %, and the ratio of volume of this species to whole was 75 %. It was assumed
that the ratios were representaive of the specific composition of the matured forest in the
northern Okinawa Island although they had some variation. In the plot of the over matured
forest, the number in species were 55. The ratios of the number of tree were computed to be
17% with Mokutachibana, 9 % with Okinawashii, 7 % with Okinawaurajirokashi, and 6 % with
Tabu. And about 60 % was occupied by the other 51 species.. The percentage of the standing
volume of Okinawaurajirokashi, Okinawashii, Tabu, and Mokutachibana were 45 %, 14 9% 6
%, and 4 % respectively, and 30 % was the belongings of the other 51 species. The dominant
species in this stand was Okinawaurajirokashi, however many matured and over matured
forest of Iriomote Island had Okinawashii as the dominant species.

Generally, the natural forest is unevenage forest. Hence, the distribution of diameter
were expressed by Meyer’s formula as follows:

Young forest (10 years): N=223137¢7°-%20  distribution coefficient g=4.96

Matured forest (30 years): N =9294¢-0-294D distribntion coefficient ¢=1.80

Over matured forest (45 years): N=2063¢0- 168D distribution coefficient ¢=1.40
Particularly, the distributions of diameter in the matured forest were similar to the ever-
green hardwood in the Kyushu of Japan.

In the over matured forest, the percentage of number was 75.4 % with the trees of
less than 10 cm in diameter at breast height, 18.0 % with 10 em to 20 cm, 4.2% with 22
cm to 30cm, and 2.3 % with over 30cm. The trees of less than 20 cm in diameter oc-
cupied 93 % of whole and the trees of over 20 cm were a few.

In the matured forest of northern Okinawa Island, the height of tree was generally
lower and there were a few trees reached to over 15m in height. The above mentioned
points were a character of ‘the matured forest in the Okinawa, and the character was re-
markably affected by the difference in topography.

In the results of the study in the whole Iriomote Island, the maximum height of tree
was 18 m, and the percentage of number of trees of over 16 m, 11 m to 15 m, and less than
10m in height were 0.4 %, 4.2 %, and 95 %, respectively.

The properties of the broad-leaved forest on view point of using the Bitterlich method
are as follows:

(1) There are many trees of .which had 2 to 5 in number of sprouts per stump, because
the cutting off buds and the other tending did not make, and moreover the topography in
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the area was complex. Therfore, it is very difficult to apply the Bitterlich method in such
forest.

(2) Because in the Okinawa Island Ryukyuchiku (Pleioblastus lineasis Nakai) grow
densely as under vegetation and in Iriomote Island Tsuruadan (Freycinetia formosana
Hemsl.) cling to the trees, it is difficult to measure by the Bitterlich method.

(8) If the method of present management is improved by doing an intensive manage-
ment, the faults of the above (1) and (2) could be eliminated.

(4) 1In the distribution of diameter of the broad-leaved forest, the trees of over 20 cm
in diameter were a few. When the tree of 20 cm in diameter at breast height is counted
by using the instrument of the basal area factor 4, the limited radius is to be 5m.
Therefore, in the case of measuring by the Bitterlich method, extreme care should be taken
for the measurement of the distance range from the observed point to 5m.

(5) When the Bitterlich method is carried out, the observed point must be ploted by
the stratified random sampling method, not by the systematic sampling method. And it is
necessary to be careful for measurement in the field.

3) Estimation of volume by the Bitterlich method

The methods of the study were as follows:

(1) The study was examined on the viewpoint of the Winkelzihlprobe method by the
Bitterlich.

(2) There were various methods on volume estimate system by the Bitterlich method,
but the study was made by the ratio estimate system.

(3) When the survey was made by the Bitterlich method, it has an important error
which was occured by invisibility of the trees besides the sampling error. The experimental
consideration and the examination on the indicating with quantity of the invisibility were
made, and the basal area factor applied to the natural evergreen hardwood in the Okinawa
was determined.

(4) The study to which the Bitterlich method could be applied in the broad-leaved
forest of the Okinawa, or not, was made. And the normal basis number of the counted trees
by the Bitterlich method was computed.

(5) The regression estimate system which can be applied to the forest inventory in
the vast area was examined by the combination between the basal area and the volume.
And on the basis of the results, the favourable combination method was concluded.

The results of the study were as follows:

In the forest survey, it was considered to be necessary to have an area of at least 20
mx20m for reasonable estimation. In the ratio estimate system by the Bitterlich method,
the stand coefficient was almost constant in spite of the plot size. When the Bitterlich
method was made with the plot method, the stand coefficient of the plot size (20 m)® was
favourable as the plot method.

The most appropriate basal area factor was concluded by the following fundamental
consideration.

 The ratio estimate system is expressed with the equation V=G v/g. And the equation
is able to develop as follows:



‘WZﬂ)JHZ W‘M‘v‘fﬂﬂﬂlé’ﬁf‘i@‘ 5 IREB O Bitterljch ??EPCJZ?) PR 7 b O I TR B B BEYE 115

V=G-R=c'k-R
where R=v/g: stand coefficient
¢ : counted number
k : basal area factor

In the above equation, it is considered that R included the sampling error which is
resulted from the position of the droped point, and ¢ included the error resulted from miss
counted number which are caused by the invisibility of the trees. It is considered that it
is a bias which occured because of which we do not observe the trees correctly.

The factor of the calculation of the basal area G, that is the product of ¢ by k is
considered as follows;

The increase of the magnification produced the increase of the limited radius, and the
increase of the limited radius is related to the invisibility of the trees.

On the other hand, the basal area factor k is decreased by the increase of the magni-
fication of the rising circle.

Because the estimated value of the basal area is the product of (counted number) by
k, the error of it is expressed with the product of (miss counted number) by k. Hence,
if the error of the counted number is constant, the total error is small when the value of
I is small and is large when k is large.

According to the above mentions, it can be said that the smaller k£ is the better in
order that the estimated error of the basal area takes a smaller value. However, in the
practical field work, the invisibility of trees caused the error of the miss counted number
to large when the value of k is _small.

The study on a point of contact which the total error is the minimum on the average
of the above theory and practice is experimentally made. According to the examination
by the indicating with quantity of invisibility, the precision became better in order of
k=4, k=1, k=10 in the matured forest and k=4, k=10, k=1 in the over matured forest.
That is, the most appropriate value of k¥ was 4 in the case of both the matured forest
and the over matured forest.

Moreover, the estimated error in the matured forest was 64% in rates of error when
k=10, 47% when k=4, and 50% when k=1, and the calculated error in terms of the
number per the frame (10m)? were —1.2, —2.2, and —9.3 respectively.

The rates of error of the volume became large, because the measurement was done by
beginners who had no preliminary knowledge in respect of the Bitterlich method, and they
counted only the standing tree which had a wide outlook making the rounds of the
surveying point, in order to explain the error of the miss counted number which occurred
because of the invisibility.

The formulas for indicating with quantity are expressed as follows :

k=¢ (&)
y =a-+bl-+cb?
where k : basal area factor
f : magnification of rising circle
y : miss counted number
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a, b, ¢: constant
The experimental formulas are
k =100000(1/6%
Yy =1.4562—0.0973 0+ 0.0051 42

The value of # was 30 when differentiated the product of k by w, that is, ky=10000
(1/6*) (1.4562—0.0973 -+0.0051 62), with respect to @, and the derivative set equal to
zero. The value of k& in the case was 3 which approached to k=4, therefore, it was
recognized that the instrument of k=4 was favorable in the broad-leaved forest of Okinawa.

And the straight linear regression between the miss counted numbers (%) and the magni-
fication of rising circle (@) was computed as following formula,

y =—3.29144-0.2481 ¢

The value of # was obtained to be about 26.5 by the result of computing such as the
above, that is, k=3.6, therefore it was recognized that the value of %k more and more
approached to 4.

On the stand coefficient used for the retio estimate method, the relationship between
the average diameter and the stand coefficient was shown with a rising straight linear
regression, in contrast, the relationship between the number of trees and the stand co-
efficient was shown as the parallel straight linear regression with the axis of abscissa.
Accordingly, the stand coefficient was constant in spite of the variation of number of trees,
and was related to the tree size in diameter.

That was, in case of the Bitterlich survey, we need not pay attention to the density
of number of trees but the distribution of diameter.

The rate of the miss counted number resulted from the invisibility was about 50% in
error when k=4. Because the measurement was done by beginners who had no preliminary
knowledge in respect of the Bitterlich method, and they counted only the standing tree
which had a wide outlook in sample point. The used instrument in the survey was a
handmade wooden one.

In contrast, the cautiously measurement was made by using the instrument on the
market also. The error of the handmade instrument and the instrument on the market
were —11% and +0.52% respectively. According to the result, if the measurement was
carefully done by using the instrument on the market, it will be recognized that the
Bitterlich method was sufficiently able to apply in the natural evengreen forest of Okinawa.

And the normal standard number of trees counted by using an instrument of the basal
area factor 4, was about 6 in the matured forest and about 9 in the over-matured forest.
The standard number of trees was calculated on the basis of which the average stand
coefficient of the matured forest and the over matured forest were 4.00 and 5.50 respecti-
vely, and the volume per hectare of the matured forest and the over-matured forest were
50m? to 150 m?, average 100 m?3, and about 200 m3 respectively.

The value of v/g (stand coefficient) was used for the estimation of volume per hectare
by the Bitterlich method. The regression between the basal area and the volume in the
plot survey and the Bitterlich survey was high in correlation. Therefore, to estimate the

volume per hectare by using the stand coefficient was recognized to be appropriate.
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In the regression between the basal area per hectare by the Bitterlich method and by
the plot method, the correlation was the highest in the plot size (20m)2. And also in the
case of the regression estimate by the double sampling method, it was found that the plot
gize was necessary to be (20m)Z.

In order to estimate volume per hectare, calculations were attempted by using a function
of the estimated volume obtained with the Bitterlich method, and it was found that the latter
function gave more suitable value in the volume estimation.

4) Estimation of growth

In order to estimate the diameter growth and the volume growth in the broad-leaved
forest of the Okinawa, the method surveyed with an increment borer was elucidated, and
the features of the regression of diameter growth were discussed. And calculation of volume
growth and preparation of volume table were attempted.

The author had a question of inserting direction of breast height of an increment borer,
because the Okinawa Island was under the region of a seasonal wind developed, and most
of typhoons visit at growing period of trees.

In order to solve the above question, the study on inserting direction at breast height
of an increment borer was done refering to presented study on the eccentric growth of trees,
and the following results were found.

The range and mean of the eccentric growth, which was expressed as percentage of
the difference between the maximum and the minimum diameter to the maximum, were
from 4 % to 16 % and 7.4 % respectively. But, as a whole, the difference of the growth
in each inserting direction was averaged, because of the increase of the number of trees, and
no significant difference in diameter at various inserting directions was recognized.

It was found that the direction of horizon took the minimum value in the total dia-
meter, this value was 1% smaller than the direction of east-west and north-south (the
direction of wind) and was 2 % smaller than the direction of inclination and the longest
branch, and the percentage of eccentric growth of diameter was 2 % as a whole. That was,
it was found that it was not necessary to consider to the direction of measurement of the
diameter at breast height.

The eccentric growth percentage from the pith of tree, which was expressed as the
percentage of the difference between the maximum and the minimum radius excluding the
thickness of the bark to the maximum, ranged from 10 % to 55 % in observing each sample,
while the mean of samples was 28.9 %. They were lage value in percentage. But from
the analysis of variance, it was found that the eccentric growth from the pith was not
significantly affected by the direction. There was, therefore, no necessity to be consider to
the inserting direction of the increment borer.

Moreover, no significant difference of the core length in recent five years was recogniz-
ed in any direction, therefore, it was certified that there is no necessity to consider diree-
tion for the insertion of the increment borer.

Generally, the measurement of the annual ring of the broad-leaved tree was vary dif-
ficult. The core length obtained by the increment borer was studied as compared with the
growth measured by the dish of breast height in order to examine reliability of core length.
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In the result, it was found that there is no significant difference between the core length
and growth measured by the dish the diameter growth computed by the core length in
direction was recognized.

Most of the regression equation of the diameter growth in each direction of the
matured forest were shown by rising line, but it was not considered that the diameter
growth increase as much as much diameter increase, therefore, the study on the regression
of diameter growth was made in the over-matured forest. From the result, it was found
that the quadratic curve was fitable in the regression equation. The regression formula
was

1=0.39938+0.01015 2—0.00028 22
It was found that the diameter growth increased with the increase of the diameter at
breast height while the diameter was small, reached maximum diameter growth at 18em
in diameter, and decreased after 18em. The maximum point in diameter growth was
differentiated by the growth condition of the stand. And the author expected to clear some
results by the study on the problem in the future.

Through the above calculation, it was found that there was no significant difference
in the volume growth which was estimated by the increment borer method in each
direction. And it was recognized that the volume growth was to be over 10m3 in the
well-stocked matured forest and over matured forest, and the volume growth of the natural
broad-leaved forest would give the same as the needle-leaved forest, if the site was well.

The current annual growth of diameter per tree reached the maximum at 18em in
diameter. On the other hand, the current annual growth of volume per tree increased to
38cem in diameter, and decreased from over 40cm in diameter.

The two-variable volume table was necessary for calculation of the volume growth.
The volume table prepared with sample value of the stem analysis method was studied
as compared with the Xylometer method and Planimeter method, and from the result of the
study, it was recognized that there was no significant difference in each method.
Therefore, it was found that it was good to brepare the volume table by using the value
of the stem analysis method.

Accordingly, the two-variable volume table and the three-variable volume table were
prepared on the basis of 204 sample trees which had been collected at the past. They
were expressed with the table 66 and 67 respectively, and the volume formula were caleulated
as follows :

V =0.00017 D?-34976
V ::0 000075 H0.7937‘7 Dl.96732

In comparing above three-variable volume table with the volume table in the Kumamoto
Forest Bureau, the volume value in Okinawa was larger than that of Kumamoto Forest Bureau
when the height of tree was lower, and it was opposed when the height of tree was
higher. That was, it was recognized that the broad-leaved trees of Kumamoto Forest Burea.

5) Estimation of yield

In Okinawa, the estimated yield tables of Mokumad (Casuarina equisetifolia J. et

G. Forst.), Ryukyumatsu, and Terihaboku (Calophyllum inophyllum L.) are prepared, utb
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the study on estimate of yield for the natural broad-leaved forest is not done.

Then, the standard of management which was favorable in the broad-leaved forest of
Okinawa was determined by grasping the condition of development of forest policy and
rough change in management system from SAION’s days to the present, by estimating
establishment of the natural forest, by grasping realities of the actual broad-leaved forest,
and by refering the study in the Kyushu Japan. And the preparation of the yield table
was attempted.

First, the standard of management of the broad-leaved forest is instituted as follows :

The regeneration is done by the natural regeneration system which is mainly done
the regeneration by sprout.

The cutting off buds is reserved 1 to 3 in number per a stamp when at 1 to 3 years
of age. This working carry out for only useful species because it is no advisability for
the side suppressive effect to useful species, and the labor and expense, to do work for all
the species.

The improvement cutting do when the stand which is about 10 years of age become
excess density condittion. This working carry out for circumference of the useful species
which are able to enhance merchantable value at least.

The pruning carry out for only the good quality trees of useful species at height
from 2m to 4m more in clear length.

The thinning is mainly done for bad quality trees of the circumference of the trees
which have been made pruning, at about 20 years of age.

The final cutting is done for the stand which range from 25 to 40 in cutting years,
though the cutting period is affected by the site.

An object of production is the construet timber in the useful species which have done
as the above work, and is the production of the raw material timber in the other species.

In the next place, the study on the preparation of yield table for the natural
evergreen broad-leaved forest is done on basis of data which are obtained by grasping the
condition of actual forest in Okinawa at the present time.

In order to examine the data, it is attempted that N. S. Czarnowski’s hypothesis is
favorable for practical use to this kind of stand, or not. And the relations as follows are
examined with the graph.

(1) Number of trees per hectare to age

(2) Number of trees per hectare to diameter at breast height

(8) Average diameter at breast height to age

(4) Average height of tree to age

(5) Volume per hectare to age

In the results, the data are abandoned except that N'=4~13, because it is recognized
that the data N’ of which range from 4 to 13 (N’ is number of the standing trees in square
of tree height) are adapted for the actual broad-leaved forest in average site of Okinawa.

The regression formulas of the relationship between each factor are calculated as follows,
and the construction values of yield table are determined by this formulas.

log ¥=0.4998+1og x+0.0903(log x)?
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where «: age
y: average height
log y=1.0512—3.2311/x
where zx: age
y: average diameter at breast height
log y==8.7098—0.0344x
where x: average diameter at breast height
y: number of trees per hectare
log y=0.3136+1.1419 log «
where x: age
y: volume per hectare

The yield table prepared by the above method is shown in Table 72. Because this
yield table is prepared in order to estimate yield which is shown condition of average site
of the actual forest, it is called an actual stand yield table in average site.

The yield table is compared with the average yield table of general coppice in Japan,
with the yield table of Kojii stand in Kyushu of Japan, and with the estimated yield table
of Terihaboku stand in Yaeyama, and the results are as follows:

(1) It is recognized that there are little difference of the diameter at breast height,
height of tree, and volume when the stand is younger. But the difference of growth in-
creases with the increase of age. Paticularly, the tendency is remarkable in the height
growth.

(2) It seemed that no difference between number of trees per hectare of young
stand and matured stand is a feature of this yield table. For example, as compared with
Kojii stand in Kyushu, the number of trees in this table is about half the number of it in
Kyushu Kojii stand when age is 5 years, while it is recognized to be twice as many as that
in Kyushu Kojii stand when age is 35 years.

That is, it shows that the tending protection have never done for the broad-leaved
forest growing in the Okinawa since the forest was established.

(83) The current annual growth of each age class ranges from one third to one sixth.
In the broad-leaved forest of the Okinawa which is mainly composed with Okinawashii, age
of the maximum in the current annual growth ranges from 15 to 20 years. In the other
region, age of the maximum in the current annual growth ranges from 20 to 25 years.
And age of the maximum in the average growth is 25 years in yield table of the Okinawa,
and is 30 years in yield table of other regions.

From the comparison of each about factors, it is found that the actual broad-leaved
forest grown in Okinawa is lower growth. Therefor, it is considered to be necessary
to make effort for the increase of growth till it is as large as Kojii stand in Kyushu, by
improving the management in the further.

The proper final age is 25 years, because of the growing condition and untility condi-
tion of the broad-leaved forest in Okinawa at present time. But the proper final age
for the production of construction timber should consider in the range from over 25 years
to less than 40 years.
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When the management system by the above mantioned standard management is done,
it is considered that the yield table ought to be modified, because the yield table is prepared
for the actual natural forest which have not tended completely. And the author expect
the further study on the above mention.

2. Several Proposals

Hitherto, the information of the study on forest science and forest industry in the
subtropical forest are scanty in number. And the study on natural evergreen hardwood in
Okinawa are very scanty.

In Okinawa, generally, the evergreen hardwood occur easily in every place of mountain,
and the broad-leaved trees establish even if the cutover area is leaved as it is. And the
useful species are included in the established stand also. Therefore, it is not necessary to
protect and tend the established stand according to necessity in the past for the broad-leaved
forest, and it seemed that the study on the broad-leaved forest are neglected.

However, the necessity of protective administration or positive management for the
broad-leaved forest is recognized from the sides which the development of untilization for
the timber in recent years raise demand of the hardwood and accomplish a part as economic
forest, and which the broad-leaved forest support the productivity of forest land and pre-
serve the national land.

Then the basic study on the estimate method of volume, and the estimations of growth
and yield for the broad-leaved forest in the Okinawa are carried out by clearing it’s pro-
perties from a side of the forest mensuration.

The summarized discussion are attempted through the above studies as follows:

1) Because the simplification of the research in Okinawa is a burning theme judging
from the economy and condition of the forest, it is examined to apply the Bitterlich method
for the broad-leaved forest in Okinawa. According to the result of the examination, if the
counting of trees is carefully done with the precise instrument, it is found that the appli-
cation of the Bitterlich method is able to expect sufficiently.

In the case of application of the Bitterlich method for field investigation, the stratified
random sampling method ought to be adopted. In the small area, the sampling points
ought to be determined by three topography position classes, i. e, ridges, middle sloper,
and lower slopes. And in the case of large area, the field is stratified by classification of site
on a map beforehand, subsequently it is desirable that the investigation is made in accordance
with small area when it is recognized to be necessary by the conditions of topography and
forest aspect in circumference of the sampling point.

The miss counted number which occurs by invisibility is 50% in error when coarse
investigation is carried out. Therefore, we ought to pay attention as follows in case of field
work. For the standing trees which are difficult to see, it is necessary to catch by
moving the observed point. For the standing trees which doubt whether it shall be able
to count, it is necessary to make clare doubt by measuring the diameter of this trees and
the distant from the observed point to this trees. And for the matured forest and the
over-matured forest, it is necessary to check by the standard number 6 and 9 respectively.
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Even if the above workings are carried out, economy and mobility of the Bitterlich
method will be exhibited as compared with the traditional plot method.

2) For the estimation of the diameter growth in the matured forest, it is recognized
that there is no necessity to consider the direction, and the regression are shown with a
rising line. And the regression of the diameter growth in the over matured forest is
shown with a curved regression.

The phenomenon is an interesting problem which indicate the property of the natural
forest, that is, the phenomenon indicate that the thicking growth increase gradually in
young period when the trees are suppressed with upper trees, increase till a certain time
if the condition of the growth take a favorable turn, and subsequently decrease because of
an old age.

3) The Okinawa Island has such a disadvantageous location as the strong seasonal
wind blows and many typhoons visit in the growing season of trees. From the results
of the investigation of the actual natural evergreen hardwood in Okinawa, it is found to
have such properties as there are many species, tree height is low, and the trees having a
large diameter are scanty in number. But the author is fully convinced that if the manage-
ment system is regulated and we make an effort for establishment of forest technique, the
broad-leaved forest will be able to exhibit it’s economical worth.

That is, in the normal stand, with the exception of the height growth, both the other
growth and the yield will take a value as equal to the superior forest in Kyushu. And for
the tree height, the broad-leaved trees of over 15 m in height are a few in the present
time, but it is said that the trees of over 20 m in height have been grown in every place
of fertile valley according to word of an old man. Then if we attempt the supporting and
reformation of productivity of soil, and make an effort for the improvement for management in
the future, it will be able to realize the economical management of the beoad-leaved forest.

For the purpose, environment, quality and tending ought to take up as three elements
for rationalization of management in natural forest. And we are to improve three elements
harmonizing each other, and it ought to be studied as a future subject.

That is, because it is considered that the quality of growth is mostly dependend on
site for various species, first, the studies on raising of site are mode, and the standard or
method for selection of proper site ought to be determined. While it goes without saying

that positive management for to raise locality necessary assuming that the broad-leaved
forest is utilizable economically.

For the quality of tree, the study an increase of the superior species which are good
quality in many species ought to be carried out in compliance with environment, and the
the author expect the results of further exmination from many sides.

In the next place, the tending ought to be done in order to bring up the valuable
trees as much as possible, and especially, it ought to be attached weight to the broad-
leaved forest rather than the needle-leaved forest. And we should not be content with
only a large yield.

The above mentioned standard of management for the broad-leaved forest is a tentative
plan which makes in deference to the above mentioned points, and this question must be
reserved for further study.



