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. Polya — — 0.20 — 4,30 12.92% 0.65 42, 62%% — 0.16 4,40 | 6.79
Weibull — — — — 9,32%% 11, 82%% 0,60 | 35, 19%% — — 5.09% | 6.12
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Polya 2.78 0.08 2.91 — 7.59 32.06%% 22, 64tk 355 gOKE 2,00 2.98 8.37 | 44,25%F
5. — 23 — | 7.50 30.28%k 2 171, 49%* 4, 67% 23, 50%* 8.21 44, 3g%*
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& Co OANICHEITL, C W& DD, (il 73 1 R St S Eaf = Y
T m BRESCEEN |2, A, B, Co m [ZH1H M  BENTD B3,
Cv OLBR/NSe DT | gsch a0, EBEMe | B, D, COBTEREMEN
ZA, B, CLida®i 0, D, EO m 1370, [T
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DEMPFABICE s TELNLEDT, COMERBROBERLRED—D LI LS,
V EEREOHH

MEORRI L - T, BERS LUOMENOEREHIEREEENED X S SHEBREARTHERT L,
WEDBERICHMT 5,

V-1 WEBEHAIERREEBOEDR

BERNEEOHEEIH 2) TR D.R/D.E Hick -7, CORROBARHENES BEVOTHE
RARDKEIARDE {, TRREDEBRRELRTOT, RAREBICULFEEZR O, TOHEBERR

R 15 HRBORHSPEROER IO Z OGS

o | H %R E B e
miw | B | X REREER (™  Igxga
Cem) | GO | B | oy | o | do | do | ©m
p |

14 ; 1

12 i 4

10 10

8 1 18 1 0,375
6 6 41 (37) 2 4 0.333
4 27 55(169) 1 18 8 0. 282
2 95 55 40 0,178
# 129 f 129(206)' 1 éé 60 % 13 |
() HERA '

#16. BRI ORI ER ORI O DIENEE

k (Cm) G || O | oo | do | do | do | do | ™
30 | 1
28 0
26 0
24 0
22 1| | 1 1| 0,500
20 o o0 1
18 2! 2 1 1 1 0.188
16 0 0 3
14 3 3 4 2 1 0,167
12 3 3 7 2 1 0. 167
10 7 7 9 5 2 0.161
8 14 10 18 8 2 0. 150
6 27 19 17 18 1 0,132
4 37 26 17 9 17 0. 082
2 39 29 21 21 8 0. 034
& | 13| 100 10| 0 el I 1

EZ?T EABER 1 0.7179
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DEHITH D,

1D AR O A RO AE LD 2 0BG

F IS IORT X S AR OB EFADS @itk 2 cm PLRICHR Lc b 0T, Ew & HRRBOAR

Bud R b o AT 5,

S EEE 12 cm ORE S 5 HPRIRFOABIT 4 AT, CHEINERIC6cm TH -2 bOBRE LIS
DTHbo LI THRED ZNZNOEREEDOMICTEAL, TOED LZNINOEEICONTIE
B AN Uie (PLFRkAK

2)  JHRIRE D AE Y IR DA & O DTS Bi

F 16 1CRT L D IR OAR DML, MK E 20 E L, & SIKPEHIC DO TEE K 10 cm
VI EOAr RIS ENIE D EUE Uice % & T 8 cm LUNOME O A TIHAROMAR EHED
st 10 cm LLEOARE O Uic bO% BRETTREARE S Ui, T OBRETRAEE WEO

7% 8 cm LUT OB BERIABOC T- U TR B EE L, BELABHIRICE T B A AT
LU XD IR Lic, COM + OREZKEVEEMT, — OREGRNEIEETELL

foo ZOHOHEBREE D EHLUTH L, BB OSOHETIRERS %
LEZNDH L, D R/D.EJEL D HIN
3 WERDAEMN 0 DG

IR O X 5 I E M O A 0 OB AT, WiEEARICA Y

Bl E LT - T
’L/%.;{ 13)7“60

AR BIET 50T, [ DT bk
BRI EDOBRAEL TN D, ZOTEEFREORRZH TS 1), 2) OEUATEHT B8, EHRX

#17. %J'lr’f)%lXI(D H&ﬁfﬁ%’ﬂ A aL]b‘JCD KB OFN I & Al
o | & @ (om)
e 2 | e -
A2 4 | 6 8 10 12 14 16 } 18 | 20 | 22| 24 | 26
‘ ‘\ - T
e f 0.075 0,141 0,125 { | ,
”f@q{: 0.075 0,122 0,140 | ‘ |
Al | | ‘ |
g !l 0-047] 0.068 0.090 0.125 i
h 0.047) 0.068 0,090 0,125 ‘
. ;J{ 0,123 0.219] 0. 400 3
B2 0. 123 0.219, 0.400
| wj{ 0.027] 0,046 0,088 0,152 0,250 0,125
23 0,027/ 0,046 0.088] 0,152 0.250 0,220 0,125 |
| i |
—_ - - A _
il © msl 0.282 0,333 0.375 \
B B 0,178 0,272 0.333 0. 375 ‘
m |
1 Hﬁ{‘ 0,081/ 0,109 0.181| 0.266] 0. 375 0.375 0.375
# 0.081) 0.122 01811 0.264 0.325) 0,375 0. 410
- Jj{ 0.098| 0.173 0,200 0.303 0.500/ 0,875
o RIS 0,098 0.145] 0.215 0,317 0,500 0. 875 ;
7| 4 gl 0,069 0,136 0,190 0.267 0,308 0.333 0.469, 0.375 0,500 0,625
B 0,069 0.132 0,190 0,244 0. 295/ 0.346| 0.396 0. 443 0.485 0.524) 0,559, 0.590) 0,625
1 40 0.375 0,250, 0.219 0,357 0,500 0,667 0,750,
. Hil 0.375 0.254) 0.219 0.357 0.513) 0.650 0.754 ;
T |
. }y{; 0,154 0,192 0,348 0,475 0.500] 0,500 0.500 0. 625 v
B3 0,110 0,240 0, 340 0,410 0.458 0.495 0.520 0.550 0,670 \‘
| ] | i I S
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FRA R OERR R & DR HifL & EIEE

o W (cm)
WM OB WA i i s I
2 4 | 6 8 10 ! 12| 14 16 18 | 20 ’ 22 I 24 | 26 28 30
L ) 0.056] 0,148 0.219
A L N { 0.056| 0.148/ 0.219
% { 0,013 0,027 0.125 0. 128
[ ¢ 0,013 0,030, 0,058 0.100 0,153
i 1 { 0.052 0,143 0.125 0,125
_— L 0.052 0.138] 0.140 0,120
) % m 0,063 0.125
t ” 0.010 0.023 0,043 0.074] 0.116
5 0.041 0,082 0.125
B o 0.041 0,073  0.125
% 1 0.071 0,085 0.092 0.188
E ’ 0,071, 0,085 0.110 0.146
W { 0.063] 0.116] 0.135 0.172] 0.250 0.188] 0.125
— LU 0.063] 0,103 0.149 0.199] 0.248) 0.223 0.180 0,125
% { 0.009 0.050 0,047, 0.019 0.026 0.042 0.063 0.083
’ 0.009 0,014 0,020 0,026 0.032 0,042 0,052 0.066 0,083
s m { 0.014/ 0,044 0,015 0,017 0,09 0.375 0,750 0.875 0,875
b LU 0,014 0,020 0,025 0.035 0,107, 0.375 0.692 0,843  0.940
% m { 0.139] 0.250 0.263 0.264 0,250 0.250 0.125 0.333 0. 500 0. 500
s 0.160| 0.170] 0.180 0.195 0.210 0,228 0,250 0,270, 0.298 0.332] 0.370 0.413 0.457] 0.504] 0,560
s 0.034) 0,082 0,132 0.150 0.161] 0,167 0,167 0.188 0. 500
N e ; 0.043] 0,085 0.118 0.140 0.158 0.169 0.178 0,183 0.189 0.192| 0.195
% { 0.015 0.104 0.125 0,107 0.156 0,208 0.250 0,375 0,500 0.125
& 0.028 0.035 0,046 0.062 0.081 0,107 0.134 0,170 0.210 0,253 0.298 0.345 0.394 0.445 0.500
—_— | 0.035 0,123 0.204 0.304 0.437] 0.520 0.583 0.698 0,750 0,750
- CLA 0.018 0,046 0,090 0.145 0.223 0,315 0,410, 0.500 0,580 0.650 0.716 0,780
% 1 0,019 0.083 0.080 0.111] 0.110 0,117 0.125 0,148 0.188 0,293 0.327| 0.297| 0.300
# 0.014 0,028 0,042 0.060| 0,073 0.088 0,105 0.120 0.141] 0.163] 0.188 0.218 0.252 0.292] 0.334
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R0 BORK R A K OB R A Gt = )
R % X T # X
Wom B e -

1939f%#% | 1955(&#1 1 19554 7% 1971 | 1939 1955 1971

A L 613 | 828 774 802 583 391 383
B L 103 158 140 137 119 74 81
B th 129 | 335 302 418 181 197 382
c E 525 707 552 658 451 317 183
D th 31 111 58 75 159 106 9%
D F 133 100 103
E F | 747 547 435

# 20. iR ORRER L, ;Jlﬁﬂﬁ J@/i& x*ﬁthk&

| 3 " # m
BE¥ L x  owm mor B A M Ok E R

€N (cm) \ (@] § (cm}
A b i 86 ‘ 0. 151 206 0,126
B k| 62 0.179 153 0.137
B i 161 0,197 365 0,175
c Lk 308 0.231 389 | 0192
D 59 ‘ 0. 267 59 | 0.224
D F 95 0. 325 1o 0. 278
E 524 | 0,447 | 719 | 0

. 281
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BSRED, GHHO A LR THEI D REO SPEREERSKE (Hishold, k21 TH5
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#2l MENNEEXREEE R ICH L 2 KK (AL = 49
" 1% Jé? 1%, £ 2
OB . 1 ‘ ‘
1989 3% | 19556 | 19556k #% | 1971 | 1955 | 1971 1939 1955 1971
| !

_ ‘ L ‘ | _
A E 613 | 828 774 | 802 | 86 | 206 | 583 391 383
B L 103 | 158 140 | 137 62 153 119 74 81
B 129 ! 335 32 | 418 | 161 365 181 197 382
c k 525 ‘ 707 §52 | 658 | 308 389 451 317 183
D i 31 111 58 | 75 59 59 159 106 96
D T i | s | 1m0 133 100 103
E F | j 524 719 747 547 435

XDICHRET B &Ik -T, ®BIIKIZ A, B, CHEROBEREREEDXEIL 6 cm PIFO/NMEHKT,
ERIEHE -TL %,

WHBIRERICET 5 D BERO BERRERIZ A, B, CHENEZEL - EERTH, nidD
hiZ IAMTRIE, THMTRERIN, ZOFEETRU OGNS LCARERDS 5 LEbN S,

(2) EEEoFFREINE, 6cm MIFO/MROBEBRESL, ATz A, B, C, D, E B
DOIFICKE L, ZFAATHO A L2MREd - %L s A, B, CHERTRIMLOEEG XD BEREEN
INENT &R, WO EBD TH B,

RIZHINTBE O TR B 2010 ] %33 E, D EERO KBRE~0E LR E A, B, CEE
HOBEREEOEHNAL D, 10em UTOERTIR A, B, COEBREBOERELME T
%o

kA LT HRE OERREER
DR 12 cm £ TIRY, RikDE

N

g e

~

o
3

A _F o———o

Blkoe—— o AD8cm ETHY BNTAHAS
P B 1 o— -0
Y (O o S —

2, CNREREROB&ICHREDH®R
HoOEEBEERT10cm, 12cm
DEMICE 1L AT DB o &iT
X5 DT, RENICHETH
i3, BRERD A, B, CHERIZ
%93 D, E J{EHICme I
JEESNT, TOEBRERIT/NME
BTIREEILO LBOROF ICH
BT LIS TH B,

(3) HRIT->\WTIRFE201IC
TTEEEO KEEE K251
RUTce WIORERI A, B,
193858 19554 19714 C, D, E#Es o IHic/hx<,
25, Heikic & 2 RER - REAPHERKER Bz OIERLILE LT % 2
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BRI E D DTN OBMEN BRSO L, ToEPREBL2E E, D, C, B, A DJHTKEL,
Ufeht - TR H o EE OB B BIIKEHE - T 5,

ERRESTTICE S 2300 LA L OMMTHEREZEN LT, HEIIThA D 0T CgREED <
&, R2DEBDTH D,

TP EOSHERATERNT 5 &, £ 22RT LI, S & AME OB O R

[

L C—EL,

FIOERY BAHEDRAE SN INEEDTH LD D, TTED Kb 2 MEHNERRRES I
DV TOMRITIIREIR TR U TR, JICENEERE LT, ARETOR - il & CiIKilicE S4B

WTHEIR AR BB o
1. XH® OEFERERSFIC OV TOEY

(1) HEPREOBSEMEINC L - THBRERICAELDD, T 0 KTD) KEZIE,
D, C, B, ADNIEN e, UL LIMEOBARBIHERIC X AERNEEO LI E 5,

(2) LopdbioBald, ®%18em BIFD A, B, CRIEHOKILTIROTNORRIC BT &5

FOLALIDERRERNAKE L EE LT 2~ 4em O/NERZRIE, TMEOBA LD FE L RED,

%22 TEREICIET AR 2D LAMEOMENKRONER

e 3O 2 o B Ao oE o B
(1) A, B, CTR (DF, EFE®RO H | (1) fl-#HEd GIoA LERE) A,
EOBAIDEERERMA X, B, CTRIEFOBOIVEERERNK
(2) A, B, C, DOBEHIOERERER £
B DETHE 5, (2) %Kiz A, B, CO/NMEH (6cm P

SO 2

) OERRERDENHIE 5,
(3 Wl-BHE bEERERIZA, B, C,
D DIFIT/NEy Glifio/NMERIZA, C,
Ia B DIEIT/NEL)
| (4 DWA, B, CLREBEDEBZRTN
| cnR TR, TANCERSNT
| L VB EMERTH S,

) MEROEZERERIZA, B, C, D, (1) B I NER (6 cmPIT) DEER

3 EDlgizks<, E, D, CREADKE, EgRBBTNAA, B, C, D, EDIHIC
B gupsiamaicEA RS, &,

L@ BoickEgE~o MU, E, D, (2) #BENICIED, EDREMEEA~DFE LI H

& | C B, ADIRICKE S, KERICKIE U&, A, B, COMBREROEENE

NOVRIERRR E TR B 725, 10cm DIFO/NERATIZA, B,

CEBIER OEERERDZIMNE 2,
1) WIhOMER bEROBMmCENERE | (1) B - RS SERKERERA, B, C,

. EEEZESL, A, B, C, D, EQM D, EDMI/NED,
& KNTNOERICBOTEREEREIVN | @) BN LD 0T OB & EER
B, L OREWRSL, ZOBAR E RERS 5
@) R OBIMT N BRI B DD A/ K, ABFERESENT, BREEBDER

w TR &, BERINCRANICERS S HE 5o
NTNT, ERREERKDEBERLY
THOBERREHEERT,
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(3) LEd-7T, WFNORER IR X ZREROBRRIM ohICIESN ), BROBEED
BECHEBEERES RIS OB, & ICREBEDTTRELSD,

2. AHEOERBREESITIK OV TOELY

(1) REDOBAO A, B, CHMTERS, RECHAD A, B, CHERS, TrBkofidod~T
ORFERE S, BRIAICIERREROEIN L 2EABH 5,

(2) REROBAKEBINIONERAR, BEOEBADR U/NERAICH~, ERBREEIKSE,
(3) HROBAWE, WTNOMER LRI L VEERERS NIV, LK ERMERT 2O
BIOMBFELREL, LB THSE LTORERRE, %I & QTREDBEDBAICHN B/
AN

(4) BRECEHAZ, LB THNEETS 3 A, B, C HEBROEERERN REROES
FOBDIE T D, L LEEDED, RIETHIELALERFEENS D, E#EHTRELOERR
RELTHA0DT, HRBEHZRROEALD bRBEESASD, ChEFEE LTSIEEETDY T

F23. RRXOMEY, AXPHNOERKERORENEE BIFE

. fes W (cm)
B " |mEe | |
2 ‘ 4 ‘ 6 | 8 w0 |2 R
" | 0.102| 0.152 0,250
v oy N LI 0.100 | 0,162 0,250
7 2 N
& gl 0054| 0078 0081 0.125
0.054 | 0,068 | 0.091| 0.125
f— ‘ | — —_
Lo 0.047 | 0,083
e oy s Cl Eﬁ{ 0.047 | 0,083
4 il 0026 | 0045 0.0
L 0.026 | 0,040 | 0.048
y 0.060 | 0.103
b . .
b ¥y Rl %g{ 0,060 | 0.103 :
al |
% gl 0.05L| 0069 0138 0125
0.051| 0,071| 0.105 0,153
[ gg{ 0. 045 0. 063 0.125
Bl 0,045 | 0,075 | 0.125
* 2 3 = F |
4 mll 0155 0208 0250 0.292
% S 0185 o0.208| o0.252! 0,292
" ﬂﬂ{ 0.201] 0.302| 0.625
. LI 0.200 | 0.308| 0.625
[ A 4 ) _
4 gl 0081 0.141| 0.143| 0.150| 0.225 0.125
s 0.098 | 0.117| 0.135| 0,150, 0.166| 0,179 | 0,191
gl 0.143| 0.158| 0.208 | 0.250
LU 0.140 | 0.164 | 0.203  0.250
Y o= v v
4 mll 0.065| 0082] 0125 0100} 0125, 0.125
e 0.065 | 0.084| 0,100 0,113, 0.125| 0.132
ap gl 0064 0138 0.182| 0250 0.403| 0.750
Al 0.080| 0,121 | 0.173| 0.252| 0,403 | 0.655
T 7 kv
% il 009 0166 0.229 | 0.307| 0.351| 0.432] 0.500
L3 0.093 | 0.166 1 0.233| 0.,307| 0.870| 0.435 0.495

7 EBREME, FBRE7 Y~V FICXBEEM,



Fo4 RERKOHMERN FEMHMNOBEBRERREEBEOHE LE L EBEME

A ! % b (cm)
fat & AR 7 ‘
2 | e 6 g | 10 12 l 14 16 18 20 22 24 | 26 28
o { 0.061 0.156/ 0,250
IR 0.061 0.156 0,250
% g [ 0010 0.034 0059 0,125
A1 0.010 0.034 0.059 0,082 0.104 0.125
[ 0.042 0,125
. { Chaal o
¥ ow % 0.042 0,125
# W |
(770.053 0.125 0.125
v oy oy 2 { 0.053 0,105 0.138
© { 0,002 0.009 0.010
7 0.002] 0.009 0,012
JUR 0.064 0. 141
s oz o AU Hﬂ{ 0,064  0.141 |
s % 1 { 0,007 0.016 0,125
» 0.007] 0,018 0.055 0.125
5 g || 0047 0150 0.125 0.125
v w A% 1 0080 0.106 0.125 0.137
& {; 0.050, 0.036 0.042  0.125
A\ 0,044 0,025 0,029 0.060 0.125
JUR 0,070, 0.139 0.125 :
- ¥ U H gﬁ{ 0.070, 0,115/ 0.146 z
% o { 0.022  0.039 0.042 0.031
s 0.020 0.032] 0.040, 0.045
_— { 0.063 0.123 0.135 0.152 0.167 0,125
5 5 o ’ 0.075 0.104 0,128 0,150 0.165 0.178 0. 189 ;
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The Growth and Stand Structure of Warm-Temperated
Broadleaved Evergreen Forest (II)

—Study of growth properties for each species and species groups—

Hitoshi Awava®, Kenjiro Henpa®, Toshiaki Suusayasui®™®

and Susumu Opata™®

Summary

The research results of this report are based on three times measurements from 1939 to
1971 for the species improvement experimental area of warm-temperate broadleaved ever-
green coppice stands which was established in the national forests under the juridsiction of
the NAGASAKI forest office (OSETO town, NISHI SONOKI District, NAGASAKI Prefecture)
and the properties of diameter and volume growth for each diameter class have been analysed.
Furthermore, merits and demerits of various forest treatments such as clear cutting, non-
operation and especially the effect of selective cutting were examined in detail. Before the
operation of this experimental treatment, all of the species in this experimental area were
classified into three groups based on the value of charcoal-wood and tree species belonging
to each group were divided into five diameter distribution types (A, B, C, D, E). A type
possesses the character of diameter distribution for the upper grade group, while E type has
that of the lower. The other three types between A and E types were named B, C, D type
in order.

Finally, the upper and middle grade group were subdivided into four distribution types
(A, B, C, D), while the lower grade group was divided into four types as well (B, C, D, E,).

In consequence of the comparison between the diameter distribution at the time of es-
tablishment of this area and after 32 years, the property of each type has been maintained
in spite of various forest treatments during this experimental period.

Still more, all these diameter distributions at five times measurements show non-sym-
metricall negative skewness. Therefore, three kinds of equations of theoretical distribution
(Poison’s, Polya-Eggenberger’s and Weibull’s distribution) frequently applying to natural
forests were applied to these diameter distributions and the goodness of fit was tested with
the chi-square test.

As a result of tests, we conclued that Polya-Eggenberger could be fitted to all diameter
distributions for each tree species group at every measurement except the lower grade E type
(Tsuburajii).

Significant differences were noticed between these distribution types, whereas there was
no differences between tree species included in each type. This indicates the reasonableness
of our grouping for tree species based on their diameter distributions.

The volume structure ratio of upper and middle grade tree species increased from 22.8%
to 41.4% in the 16-year period after the first selective cutting and from 41.4% to 66.4% in

Recevied December 19, 1980

(1) (3) Forest Management Division

(2) Kyushu Branch Station

(4) Former : Forest Management Division
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the same year period after the second cutting. Consequently, the tree species composition in
this stand changed remarkably by the application of the selective cutting, The periodic growth
of upper grade tree species in the selective cutting plots in the former 16-year period became
from 2.0 to 3.4 times larger than that of the clear cutting plots and at the latter period, they
became from 2.4 to 3.3 times larger.

On the other hand, the growth in the reserved plots at the same period was only 2% of
that in the selective cutting plots owing to the vigorous growth of the lower grade tree
species.

From the results of those analyses, it made clear that the selective cutting was a more
effective method for the development of the upper grade tree species represented by the
evergreen Quercus and the Tsuburajii which still continued their active growth even at an
age of 57 years.

As the next research step, we examined how the tree species composition in mixed hard-
wood stands was improved according to the forest treatment by means of the change in the
diameter distribution for each group during the time. The diameter distribution of important
tree species groups (A, B and C type) in the selective cutting plot had a large m and small
Cv after the former 16-year period. However, at the latter period, their variation became
rather small and the difference of those parameters was not recognized. From these facts,
we noticed that their distributions gradually became stationary and uniform. On the other
hand, in the clear cutting plot, the mean for E type was very small at the latter period and
consequently the difference between the parameters for each species was reduced but Cv of
each species was rather large and the diameter distributions of important tree groups became
unstable and irregular.

In the reserved plots, the A and B type tree groups grew to the suppressed trees, while
the D and E types developed into the dominant ones remarkably.

Moreover, we made a comparison between the diameter growth of each class. In this case,
we calculated the diameter growth in the similar way to the stand table method, because
the research interval of 16 years was too large for the application of the control method.

As a result of twice forest treatments at the 16-year interval, the diameter growth of
small classes of important tree groups in the selective cutting plot was fairly large compared
with those in the clear-cutting or reserved plots. When the clear cutting was repeated, the
growth of oll tree groups became small, and the stand growth was much smaller than any
other forest treatment, because the growth of the E type tree group was remarkably lower.

In reserved plots, the growth of upper and middle tree species groups dropped to only 2%
of the selective cutting, while D and E type tree groups continued their vigorous growth.
Therefore, total growth of the stand was about 66% larger than that of the selective cutting
plots.

These analyses provided the same conclusion as that for the diameter distributions. The
properties of the diameter growth for 10 tree species with many trees per plot have shown
the same tendency too.

From those experimental analyses, it was evident that the selective cutting was a suitable
forest treatment which brought the stable, uniform diameter distribution and increased the
stand volume growth.

Furthermore, we realized the necessity of technical development for forest treatment and

utilization of Tsuburajii, since they continued the vigorous growth during a long period.



