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Stand Structure of Hardwood Forest belonging to the Sub-Tropics (1)

——Summary investigation of the Experimental Area—-
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f E A N - S - Ficus erecta Tuuns. var. Sieboldii K
bl v J ES Glochidion obovatum Sies. et Zucc.
k= ¥ / + liex integra Tuuns.

- e N £ F Ligustrum japonicum Truns.

o N = Vi s ES Premna japonica Miq.
¥ < + 7 7 Prunus Jamasakura Swes., ex Koz,
J v R 7 Prunus spinulosa Sies. et Zucc.
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a 2N v = F Elaeocarpus japonicus Sies. et Zucc.
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Kr + + N / + liex puvpurea Hassk.
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v F N Illicium religiosum Siwes. et Zucc.
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K v < [ i Meliosma rigida Sies. et Zucc.
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A =4 £ ES Myrica rubra Sz, et Zucc.
E T A v A Pasania edulis Maxivo
i V| 7 h A v Pasania glabra Ogrst.
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v o N 4 Symplocos lancifolia Sies. et Zucc.
/B A A = B AR & Symplocos Theophrastaefolia Sies. et Zucc.
va v =) v a2 Viburnum Awabuki K. Kocu
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vo7 5 Y 4 (avq) Castanopsis cuspidata ScaoTTkY
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7 =] < ‘y Pinus Thunbergii Pariar.
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DNTHRD, T bL, DEDLITH5S,
1L [ HE7 ey PNOBREER, WEEE Lem Do RIZERCES 220, INEIEFEERRE o
2mm G EL, B3 10m oSS AN TO0.5m BMATTAANE L, MRS EIEAEKRTEL DL
ARBMEEANNTT 0w PRRTEINICIAMEZF N Uc, MEIEHEE L ocm KGO L AHERE R
i, HEZ oy P HEOHTHBT 4DT, TITREETS
2. [EE7 oy FERCGIBRBOREEL >E0EB0THS,

2-1. MmERE Lem DI RE#RR A2 B0 L4572 LT 2 em $E9IC K » TEARRHES L
22, M@ T, I, I GeEEEER O e o0 Tid, 1~ oREE 7 v v b ORI E %
BT, R3I1RTA, B, CO 3RO STRSSEOMEEREHE L, BHSNCERIONT 28
EasRkeb 7o, 1939, 1955 (R0 A RKEHAE &7 L < 1930 4F (IR 5) ARAEDRED #H8 o AR B &4
DT, BRSNS, AR AR Uiz,

2-3. [EET 9w PNONANEE, TTIL TR E DIy mEES S I 2 mm FEYT R
NTADT, 2HRHEEDEDEEDICEH I -TIE, INE2em FENICEB LTHO I,

2-4. IV, VAHOBEGHENEE, 10m OMESI T v— 4 54 A[EREAN, KB XUk
Bicdk - 0.5 m AT THAICHIE L, MAREIE 1930 FAEA R MR HEL O ARBMEE A MO TS
Lize

g7, MOpHOBEBHHICDNTE, IV, VABOBARERRZNOT, R4ITRTLIICA, B,
C D 3 fREBHNC I E R S OB R AR U, Mo & FERIC AR 5 AEREAE MRS TS O LR E
BELHONT, BHEERNCOLAMEAE R Ui,

158, HEBRHOBTE 9 - <OEIC DN TIE 1939 4 3 Ao 1 B Ho&EEE, 1, Do 2 Hojukx
DN TOBME (ERE IR C SICHEOBEEAME L, 2410 OMERAI X ICET 2
itk - T OWEoR B Lichs, TR 41.4%, THUE 26.8% TH - 7o GEMIILHERIZIGR
D, DICHHDTHL ),

G

I K ERHDORIERTIEET

mM-1 HEOBEED O

MR 1L OB DS E R 04 DTk JIZ T BIRP E R DR AT 4 fon ici il RB R ic &
I EMBOERIENS—TH s ENET LI,

Dz, ZELD, 2) T, H. A, Mever? 2R E Lo REUOR A0 A 0T, 2R
FOEGL, R, PR S HOE O EAR A DB AR T - o,

y;—;k.g—am (1)
LT, y=EREIAR, r=HE, e= AN BDIE
UL, (1) ROBEER, RSIORT LR BIFEEEL SN0 18BREARE & HEE A D
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WENCETEVH B DT, REICRL TV AR TN, BRBICHT 2 EEBIIAKROESS oD
ETH5b,

(1) RiF, LEODEVDINTEBHRICERINE D THEDT, BEEMBIAK HENEET
BAOBRZRT, 2~16 cm I DWW TEZREIAROHERE LT, (1) ROBRMCRKRIL 20T HBE
Lizo

y=kx @ (2)

188, EHMOBABITBETENDD, T, FIBRLILIIC, EERAREENEICESET ST
ERF 2w, ¥ EUTHBERIABRKERNS CEEL, MREd, MHEHRLT, RR>0T, #
Bk, HEREOLBET -1,

log y=bo+b1d (3)
log y=be+by log d (4)

(3) BXU (4) ROBYUBLIVHRMTED U HEHEOEERELR6ICRT., COEDPD, B
ZENAESHBOEAIL, (3) X&D (4) XBENTVE L8805, (2) Rick A2HERKLE
FEREEOXZ, RTIWRTEIIE, I, IHMO2em BEROT, (1) RicHBHRB OIS -
T b,

Ufein T, ERERARES A OLKIE, #HEFESIDRY (4) XTHH & & L,

(4) Rk 2EH U OHEEEDHEIT @ BrE ORER

X?=2.766  (d.f=3)
LD, TOEIE x® DEMBEONBHEIT 26% LHRESVDT, DREI—FETHS E8W Lico 2
W EEkd ot (4) ROBHEAELKT S ERBITRT LI, DIFTNORBICONTEENHD S
NiEHp oo LE-T, EHMOERSNIL, #HEREOR, (2) XERNLBATLERLL, &

#5 (D KK pHEERLILEERHEL D%

LON . 2% # mw s V+ Vo
b : ‘ 1
oW | % | E oW | ® | £ W | % | EW | E
2 42. 64 | — L 42 40. 27 [ 0.22 48.20 | — 9.92 50.46 | — 9.98
4 19. 40 4,86 20.85 | 3.26 18,04 5.61 18.21 5.90
6 10. 50 3.78 10. 25 3.86 7.91 6.71 10. 50 3.85
8 7.96 | 0. 45 8. 04 0.52 5.93 3.10 6.74 1. 80
10 7.31 | — 2.37 7.18 — 2.08 6.09 | — 0.51 4.65 0. 44
12 5.30 | — 2.39 4.39 - 1.35 4.86 — 1.41 3.61 - 0.58
14 3.07 - 1.36 3.75 | — 1.94 3.87 — 174 2,71 — 0.90
16 1,97 - 0.97 2.74 | — 1.67 2,63 | — 1.32 1.66 | — 0.59
18 1.01 — 0.42 1.50 — 0.86 1.48 | — 0.67 0.62 0.02
20 0.58 | — 0.23 | 0.75 - 0.37 0.8 | — 0.08 0.55 | — 0.17
{ 22 0.16 0.04 0.11 | 0.12 0.16 — 0.16 0.12 0.11
\ 24 0.06 0.07 0. 11 0.01 0.16 0.03 0.12 0.01
26 0.06 0.02 0.09 0.02 0. 04 0.04
28 1 — 0.04
30 ; | 0.04 0.03
! i L e S S S
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#6. 3, W X OHFHLERERFEE

453 Hi e b by R E
, (3) 3. 6662 — 0.08484 | 4,99
(4) ©4,0921 — 1.35667 2.52
I (3) 3.6184 — 0.07772 4,94
| (4) 4.0316 ‘ — 1.26912 2,19
- | (3) 3.5723 — 0.07623 | 9,29
(4) 4, 0276 — 1.30192 2.37
, (3) 3.6972 — 0,09565 | 7.71
N+ Vv ’ ‘
(4) 4.2073 | — 1.56367 1.72
7. (2 RNCX AHEARMEEMEEDE
N oz m IV + V 45 it
[EREZ = e e S R
% OH #* %I E % E 7
2 40,27 | 4. 60 48.20 | — 50. 46 4,07
4 20.85 | — 2.14 18.04 | — 18, 21 0.23
6 10. 25 0.97 7.91 10.50 | — 0.72
8 8.04 | — 0.23 5.93 1,18 6.74 | — 0.50
10 7.18 | — 1.29 6.09 | — 0.77 4,65 | — 0.25
12 4,39 0.29 4,86 | — 0.67 3.61 | — 0.30
14 3.75 0.11 3.87 0. 44 2.71 | — 0.11
16 1.97 0.10 2,74 0.51 2. 63 0.25 1. 66 0. 45
18 BI F 1.81 2,42 2.47 | 1.46
8 ST Lo @KoM
= A H Wl E IR 2 SFE 5 ¥ B Y FH F
3t o\ I 27 | 0.164828 0. 006105
| B 3 0.028453 0. 009484 F=1,699< F% (0.05)=3.01
ABIC LAl 30 0. 195405
Eom M 3 0. 030577 0.010192 F=1,670< F¥ (0.05)=2.96
Ji NI N 24 0. 136375 0. 005682

%9, 1955 FEBL U171 ED (3), ) ROE#ERFAE

1955 ! 1971
@x ) @k @K ) X
I 7.62 18,00 3.60 16. 20
I 9.52 16,65 2.29 10, 56
il 5.28 15, 56 1,35 20. 34
v+V 3.52 4,38 7,63 1. 20
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EHNCHE TR TH - EBERA BT ENTE B,

SFIC1AEB L0 2 A BORESR, ThEN 16 E42FE L7 1956548 KU 171 EICB T 2 EHMT &
DOEEBERARSEIC, (3) BLY (4) REITRYLE, BICRT IO, BEET-HMT
iF, BB L7z 1939 E0EBA SR, (3) KXOBEGBRL, T/ 1971ED37E, 1955 4F 8D
—PrE (3) ROBWAMENR - T D, MEFEFICE 2 ikE&olELT 554 b, BERKE
AT Mever DD, WHWEDOANDENTEBRIBEER DL IICN B T EPEEING, Th
R LT ERRETHER L FEX V+ VAR T, 195 4F0RETIE, (3) NOBENESES
5o T0ED, RBRPMAELT, (4) RTARNBHHEZRT I EHTELLEAONS

-2 AEFEROKE
m-2-1 # &

HITE M-1 T S 75K 51T, 1939 FEBRMIEEE I, 1 ZEH 0O 578 » T I~V
19394F 3 X TS 195548 IC A — D 41T 2 Tl (iR » 83) ORMR, #1X, B LUBLIED F F OREF O
Al DinE LT, 193948, 1955 484k K18 1971 4E0 16 4E T D OERRAE B 72 3 [HDEMHE ST -
Fro ENLOPEFERABELTERBICROELEDLE, RIODEBDTH 5o

CDFEI0 L - THEZRORIFWLERHEITAR, 20X TH %,

1. E9, £ 10 5 1939~71 4D 32 4ERNC M T I ED K D AT, T ORRESHITE
D& D MR Lk g, RMELTO LA, i, FTROBERNC, MBI >0 TRRT 0,
OXDHADEHTH %o

1-1. 19394F0 1 [ HOKRIETR 1AW LA#EE ha H7ch 12.2686 m®, hfyfifz ha H7ch
6.4986 m®, 3| 18.7672m? (R (fEBAIZ 10.8%) OHMRATT, T AU LAEEOAZ ha Hi7c
D 12,5119 m® £7 (ESAE 6.5%) OIRETY, Mo GREHEEER O BBERET 70

1-2. 19554E0 2 HHOKE T I /M FArfiEE ha Hich 27.1905 m®, PArEEL ha H7ch

ha B

1 ARE e nesa] 134.6710 J 1743781
HE 58
m % 187672
2 102.7152 | 175.2138
;_E 421234
e T
& o] sanss | 1551476
ﬂg_giré’;mﬁf
)i
e 74500] 1591962 | 1933095
4 12.5119
2 117.0396 | 165.5900
5 28.0848
2 564771 134.0257
ha % #4118
uf; | 1687187
H .
ﬂ 0
Zi 129.2427
A 0
&
g 58,0593

A
T Fime THER

4. 19394, 1955 Ak LU0 1971 O R FERICE T 2 0HB] « REFIERN -
KRR X 4 B TR
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14,9329 m3, &l 42.1234 m® R (REEAIE 24.0%) OIREATTY, AL AR O &% IR RER
TLHETH - fohy, RRRIERADEE F, T b LSRR L2 DT, RAfE ha e
H 27.5895 m?, R REREE ha &7z 0.4953 m?, Gt 28.0848 m® {RFE (fLEE5(1E 17.0%) DIURELT
W, O0H GERE 2R ) IR RIT U,

1-3. 1939 4RO 1 [AIH ORI & 16 AR L 72 1955 4EOFHA TIE, 1 4hHBiE 1939 4AF D 4RFRHT (M
W% 25 4F) OMEE L CETICREE L (1.00545), LR OBIZIRRETE U ic FALdE & O Rrkd
FEOMIER, 1939 FRIRMTOZNE1 L 97 5B LU L 67 5L, h & REIRBOBRIC & L
TR O MEER 0. 76 510 LT 4 T 433 BT A 42985 U, iz Lok
AATEORREATE L < X <, 1955 4113 1939 4FARERAT D 2. 53 (4 & A AMEE &8 » 7o, WL %
FOTABROMENZ, #NEFN0.37 B LT 0. T4 T LT s, ainbicd &, MMk
KTH2DT 1955 FDOMATIEIREXKIT 53, MOMRE S F70 BAEROBREE LML DH - T,

1-4. 1955 4R.00 2 [N ORER A & 16 ARA#%0 L7c 1971 SR OFFRA L, WHEIIZ I 1955 (£ O 7k
ChLbNHE I3 DENEFMUTH L E0E D, TibD TAMITRME T 1955 #{ZEHETD 0. 89
PRI Uieds, FURETT - 7o FAIE BRILC 140 £%

it

VREDFA RS 12 1955 ARRIRNT O 1. 44 £,  Hfrk

IZ, FNENEINUIc, S 51T 324FR1D 1939 FFDRIRATIC BB &, R DOME R 2. 83 51T,
PRAIBIAE T 2. 33 I L < BRI L Ac s, —HIRELDBRIC ik TROSFEL 0.39 fFicE L Ab L, T

O 32 FERTICIRRIC & - TR QBFERERS—ZE Lz 2 Epbh b, TMs TMoBa &M U
T, WEEITI 0. 81 FHCED Licds, FURETT - /2 BB O M T 1955 4R RERRT O 1. 70 fHicfin L,
1971 FF DI T EALBTR DS MR D 53% (1939 4R DI 8. 6%, 1955 FDMWTRIL 25%) E 50 B iC

£, BEBEOREIC I AMERRICE, KSBIUFRS TS 2 EA2RB LT D, MAMIHERT
HoHrS, WEORLREIEC O 324EMNAM U TH £ D RSEEMTED SNt L LIREKIC S

1939 F1X

== (195571 4R A
1971 &

77.2

1939 2% £
1955 4 1% 17

1939 4 (XBRA

£ [1955% (188
& 718
¥ [isse et 87.6
= h9ss i 90.1
89.2
707
74,1
75.3
B T 18

2 5. 1939 4F, 1955 4F % £ T8 1971 F- O PAER I B 2 401 « SR S BIMEE D 53X
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#*10. 1939 48, 1955 4 & X U 1971 £ @

1939 4 (B F0 14 ) O &
i B OB | K K & ® " "’ ®r 4
Pap:ibill ) ‘ B, \ R T
B.ﬁgﬂ M‘*ﬁﬁij WA 5( ha B ‘g_j:‘q:“—F %/A\ %‘K | ha ij _h“:xbguF B %/A %(
e B 3’/3IJ D % ™ \ wmEH B O % % "
! | S N .
B Hiﬁ@z . 849 4,043 45,0 676 3,219 78.1 20, 4 952

55 SCRLEAE b R 4.4150/ 21,0238 12,1 2.5764 12,2686 66. 8 41.9 8.6788

B e | [RE 300 1,429 15.9 183 871 21,9 39.0 499
I AL ,
ﬁm RNV 3.9235 18,6833 10. 7 1,3647|  6.4986 33.2 65. 2 6. 5459

& g {zfi 4 738 3,514  39.1 | 100.0 975
ﬂﬁ[z s ¥R 28.2811| 134.6719 77.2 | 100.0, 21.5702
0.2 PN A ¥ 1,887 8,986  100.0 859 4,090 100.0 54,5 2, 426
serba e MR 36, 6196 174.3790?‘ 100, 0 3.9411] 18,7672, 100.0 89.2 36,7949

et | A 838 3, 990 44,9 578 2,752 100.0 31.0 830
?Eﬁz LA {M B 3.4909| 16,6233 8.6 2.6275 12,5119  100.0 24.3 8.8476

nE iR A % 240 1,143 12.9 100. 0 195

R LRI M R 3.6729) 17.4900 9.0 100. 0 1. 3480
1% i A 787 3,748 42,2 100. 0 1,097

X ke B 33,4312 149, 1962 82. 4 | 100.0] 24,5783
H o
0251, - A ¥ 1,865 8,881 100.0 578 2,752 100.0 69. 0 2,122
dt B O 40, 5950, 193, 3095  100.0 2.6275 12,5119 100.0 93,5 34.7739

5’2 i—trj*jﬁ%’ & ¥ 1,003 4,179 49,9 310 1,292 38.9 69.1 773

}é; ML e B 4,8006 20,0025 11,2 1.9434  8.0975 10. 8 59.5 5. 9697

=) e | A K 265, 1,104 13.2 154 642 19.3 41.9 378

% EalivEip {M " 4. 6555 19.3979 10.8  2.9088 12,1200 16.2  37.5  4.9533

% | From A ¥ 743 3,096 36.9 333 1,387 41.8 55. 2 980

RS M B 33, 4745| 139, 4771 78.0|  13.0706 54.4608 73.0 61.0/ 41,8989
| o
SR - A% 2,011 8,379 100.0 797 3,321]  100.0 60, 4 2,131

0.24 £ Et ’

S ¥R 42.9306| 178.8775 100.0| 17.9228 74,6783  100.0 58,3 52,8219
P

2 e E Rkt A % 693 4, 620 57.1 100, O 499
| g | BRI B 2.8572 19.0480 11. 4 100.0 2.1734

% e | A B 111 740 9.1 100. 0 287
% T HRATETE 7R 1.7467| 11,6447 7.0 100. 0 1. 6597
Er Y TRk X ¥ 410 2,733 33.8 100, 0 665
j“é‘; R LRI\ B 20. 4039| 136. 0260 81. ¢ 100.0| 15,5533
AL A ¥ 1,214 8,093 100.0 100. 0 1, 451

ha | & 7 1 i 25.0078| 166.7187] 100, 0 100.0/ 19,3864
X i
& |

0.24/ B | propmm | (A B 310 8,444 38,9 3100 3,444  38.9 0.0 274
'h e | A-RARVE U OB 1,9434] 21,5933 10,8 1,9434] 21,5933 10.8 0.0 3.7963
2| & AR . N 4 154 1,712 19.3 154 1,712 19.3 0.0 91

] LA oo 2.9088 32. 3200 16. 3 2.9088| 32,3200 16. 3 0.0 3, 2936

X e {7{: ® 333 3, 700 41,8 333 3, 700 41,8 0.0 315

S At o 13, 0706| 145, 2289 72.9] 13.0706| 145, 2289 72.9 0.0 26.3456

0.09 4 =t A 797 8,856/ 100.0 797 8,856/ 100.0 0.0 680

ha| & * O 17,9228 199.1422] 100.0| 17.9228] 199.1422] 100.0 0.0  33.4355

—~ e A ¥ 284 2,582 32.3 284 2,582, 32.3 0.0 220

ISR FE ;

H, | -RL WO 1.5854 14,4127 7.7 1.5854| 14,4128 7.7 0.0 2. 2441
VE e {’4& 4 110 1,000 12.5 110 1,000 12.5 0.0 154
%Lz HRA A Mo 0.9685  8.8045 4.7 0.9685  8.8045 4.7 0.0 1,3303

D s PN 486 4,418 55, 2 486 4,418 55, 2 0.0 387
T A {M T 18,0454 164, 0491 87.6| 18,0454| 164,0427 87.6 0.0 32,5909
o ImL e A ¥ 880) 8,000/  100.0 880 8,000 100.0 0.0 761
Hia B HoOE 20.5993| 187, 2663  100.0| 20,5993 1872663 100, 0 0.0 36,1653

—_ o A 907, 8, 245 53, 3 907 8, 245 53.3 0.0 585
ggj:’g LArkE {M‘ B 2.6938 24, 4891 14,3 2.6938 24,4891 14. 3 0.0 4,2121
Vi e | [ R 281 2,555 16.5 281 2, 555 16,5 0.0 197

X AR TR MO 3.1079 28,2536 15.0 3.1079| 28.2536 15.0 0.0 5. 6027
20 TR A % 513 4,664 30. 2 513 4,664 30.2 0.0 306

- AR M RS 14,9710, 136. 1000 70,70 14,9710 136. 1000 70.7 0.0 28.0658

- A = A 1,701 15,464  100.0 1,701] 15,464 100, 0 0.0 1,088
O0.1lha & = |

MO 20.772/‘ 188.8427] 100.0|  20.7727) 188,8427|  100.0 0.0  37.8806
|
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B AEIE, M me

(FE 70 30 45)

o

19714F (BBHI464E) DA

[ 19554F H 19394F

= Bos & (BT D) LT
_ — : e s - AR DEES2
ha S *F lléfﬁn]@ A B i R g gy | ha = J:"T"Th%ltf ) j_{_’{g; ) B
ff@% X TY Al o B s o gk R B E R
4 533 .2‘ 1,314 825‘ 13.3 954 342 38.9 613 1,927
41, 3276 .6 29,0590 5.7100 27,1905 64, 34,2 12,4816 a9 4362 38. 3 32.2457| 61,3047
2,376 20, 6 1,505 399 1, 900 32. 20.0 563 2,681 22.9 781 2,286
31,1710 .8 24,6724 3. 1359 14.9329 35 52.1 9.15483 43. 5919 28,1 28.6590 53.3314
4,643 .20 4,643 ‘ | 100.0 938 4,467 38.2 4,467 9,110
102.7152 . 6102, 7152 100.0] 10.9451 52,1195 33.6 52.1195154, 8347
11, 552 L0 7,462 1,224 5,829  100.0 49.5 2,455 11,690 100.0 5,861 13,323
175.2138 . 0]156. 4466 8, 8459 42, 1234 100.0 76.0] 32, 5810 155, 1476 100. 0]113, 0242269, 4708
3,952 S 1,200 709 3,376 97.7 14.6 826% 3,933 36.6 557/ 1,757
42,1314 L4 29,6195 5.7938] 27,5895 98. 2| 34.5| 15,0472 71,6533 53. 5] 44,0638 73.6833
929 .2 929 17 81 2.3 91.3 360 1,714 15,9 1,633 2,562
6. 4190 .9 6.4190 0.1040, 0.4953 1.8 92.3 1. 2380 5.8953 4,4/ 5.4000 11,8190
5,224 L7 5,224 100. O, 1,072 5,105 47.5 5,105 10,329
117.0396 L 7|117,0396 100,00 11.8602 56,4771 42,1 56,4771|173.5167
10, 105 .0 7,353 726| 3,457 100.0 65.8 2,258l 10,752  100.0 7,295 14,648
165. 5900 .01153,0781 5.8978| 28. 0848 100. 0 83.0, 28,1454 134. 0757 100. 0105, 9409259, 0190
3,221 L8 1,929 274 1,142 40.3 64. 6 1,214 5,058 36.6 3,916 5,845
24,8738 L3 16,7763 3.7963 15,8179 11,4 36. 4 7.3653] 30. 6888 9.9 14,8709 31.6472
1,575 7,7 933 91 379 13. 4 75,9 771 3,213 23.2 2,834 3,767
20. 6387 .4 8.5187 3.2936, 13,7233 9.8 33.5] 14,1050] ©&8.7708 18.9 45,0475 53, 5662
4,083 L0l 2,696 315 1,312 46,3 67.9 1,332 5, 550 40.2 4,238 6,934
174,5788 . 3120, 1180  26. 3456|109, 7733 78.8 37,1, 53,1436 221, 4317 71.2/111. 6584[231, 7764
8,879 0.0 5,558 680 2,833 100. 0 68.1 3,317 13,821 100.0] 10,988 16,546
220.0913 L0145, 41301 33. 4355139, 3145 100. 0 36,71 74,6139 310.8913 100, 0|171. 5768/316. 9898
3, 327 .4 3,327 100.0 850, 5, 667 3. 7 5,667 8,994
14,4893 .2 14,4893 | 100. 0 2.0211) 13.4740 15,3 13.4740; 27,9633
1,913 .8 1,913 ‘ 100, 0 498 3,320 21.5 3,320 5,233
11,0647 .6 11,0647 100, O 1. 698\ 11.3220 12,9 11,3220 22.3867
4,433 5.8 4,433 100, 0 967‘ 6, 446 41.8 6,446/ 10,879
103, 6887, . 2/103. 6887 100, 0 9.4895 63,2633 71.8 63,2633166. 9520
9,673 .00 9,673 100.0 2,815 15,433 100,015,433 25,106
129, 2427 . 0/129, 247’ 100, 0 3.208% 88,0593 100. 0 88.0593/217,3020
3, 044 . 3 — 400 274 3,044 40, 3 0.0 364 4,044 36. } 1, 000; 600
42,1811 .4 20, 5878 3.7963 42,1811 11,4 0,0 5.3442 59, 3800 8.7 17.1989 37.7867
1,012 3.4 =700 91 1,012 13. 4 0.0 273 3,088 27. 2,021 1,321
36. 5956 L9 4.2756 3. 2936 36. :)956 9.9 0.0 12,4067 137.8522 20, 2|101, 2566105, 5322
3, 500 .3 —200 315 3, 500 46, 3 0.0 365 4,056 36. 556, 356
292.7289 . 7\147, 5000, 26, 3456292, 7289 78,7 0.0 43.6541 485,0456 71, 11192, 3167.339. 8167
7,556 .0 —1,300 680 7,556 100. 0 0.0 1,002 11,133 100, 3,577 2,277
371. 5056 L0172, 3634] 33, 43553371, 5056 100, 0 0.0 61, "OSO 682, 2778 100, 0310, 7722483, 1356
| |
2,000 .9 — 582 220 2,000 28,9 0.0 266 2,418 29.7 418? — 164
20, 4009 .2 5,9881 2. 2441 20, 4009 6,2 0.0 2,4918 22,6528 4,7, 2,2519 8.2401
1, 400] .2 400 154 1,400 20. 2 0.0 303 2,754 33.8 1,354 1,754
12,0936 .7 3.2891 1, 3303] 12.0936 3.7 0.0 3, 2745 29,7682 6.1 17,6746 20,9637
3,518 .9 —900 387 3,518 50. 9 0.0 327 2,973 36.5 — 545 —1, 445
296, 2809 . 11132, 2382 32, 5909296, 2809 90. 1 0.0 47,7746 434, 3145 89, 21138, 0336270, 2654
6,918 .0 —1,082 761 6,918 100, 0 0.0 896 8,145 100. 0 1,227 145
328, 7754 .0[141. 5154  36.1653328, 7754 100. 0 0.0 §3. 5409 486. 7355 100. 0167, 9601|299, 4692
|
5,318 —2,927 585 5,318 53. 8 0.0 406 3, 691 46,1 —1,627) —4,554
38. 2918 13. 8027 4,2121) 38,2918 11,1 0.0 4, 1069 37,3355 6.8 ~—0, 9563 12, 8464
1,791 — 764 197 1,791 18.1 0.0 230 2,091 26, 300 — 464
50. 9336 22. 6800 5. 6027| 50, 9336 14,8 0.0/ 10.7805 98,0045 17.9 47,0709 69,7509
2,782 —1, 882 306 2,782 28,1 0.0 245 2,227 27. — 555 —2,437
255, 1436 119.0436] 28, 0658255, 1436 74,1 0.0 45,4999 413. 6355 75, 3]158. 4919277, 5355
9,891 —5,573 1,088 9,891 100.0 0.0 881 8,009 100.0, —1,882 —7,455
344, 3690 155, 5263] 37. 8806|344, 3690 100. 0 0.0 60,3873 548, 9755 100, 0204, 6065360, 1328
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LANREBOBETHAK - TN D

2. DT 1939, 19558 XU 1971 £ DK HERICE T AEBRETOMEE, 9B, RMELTD
B, tRAL, FAIOMERAOESETHRT AL, M50X2TH %,

ZORICENE, £AMEENENOBERICE 5T, 1939~71 £ @ 32 F T4 OBERERIC K &3
LALE LT T &b b $18h 5, 1939, 1955 35 KT8 1971 40D 3K SO ERHREA KT 5 &

2-1.  I4MTE, REE L IMEOMESGE, £hEh 12.1%>28.6%—38.3% 1C, R UL
PAARE L 10. 7% —>17. 8%->28. 1% 10, FAEC LICEFELLEML TV S, L LIREROBRICEE LT
RIMHERLE, SHIC 77. 2% —>58. 6% —383. 6% 1T, WECLICELLEA L, 197140 32 £ & 34
B o BRI & 18 - T b,

2-2.  OHMTER, BURET - EBEOMEREL, ThEN8.6%—>25.4%—53.5% TH - T,
I AP EICREC SIZF LSBNLTO A0, BRET - TR Ch &aire, 82.4%—70.7
%->42.19% SFET LA L, 32 4EFTOD 1939 1T FATBTED 10 R0 b - 7o NABEOM I
1971 4EICIZ 0. 78 2 THA L, THMEMAL XD IC 2 EMOMBHERE B Bt > T
%,

2-3. MAMRBHERTHE05 1, THMOREKEZ4RRY, EOr, i, TROMER LI
A1 1930 4E & 1955 4R T, B EASEIIBMEV, F72 1955 4 & 1971 £ T _hAL, dRATRREE 03
DML, FABRERZENMCOERD LTV 5, 3244 AE D TIEEOBERICE, bEDhREWEL
BEhostcE Nz b,

2-4. IV, VOMMREEEOE EMELICAMT, 1939 FI3H 25 £, 1955 1A 41 482, 1971 4
B 57T BRI H B, BMEROMES A, EOOEEIRED, PASE LY, TR EET
DR EIIOBEEICH 5035, BIFEMITIZIIoMERS £ O REBEMBAI L0 Z 5, WBEURKE
FERODS 5, FEOFBICHZNVAME, THcdH s VAlIc &, THEE (E&LTY 77 94)
OMBESGE L, ik KR MEOMEES MR ERSA 5N 5.

3. 1939~55 FE B LT 1955~T1 4FDZALE 1 16 FEMD ha Bz HHER (Riks JUHKK T, &
PRI L e MR IR O M 2 A T E OMTE 2 23 W e M, VEX TRIIEME D S EM A %5

; 102.7152 |

52.1195 113.0242 |128
falE 117.0396 ] 1530781 |18
25 564771 105.9409 |120
x

1

e 103.6887 | 1292427 [100
HIE 63.2663 88.0593 |100
v

il 132.2382 ] 1415154 109
i 138.0337 | 157.9601 | 179
£

gty 119.0436 | 1555263 |120
: 158.4919 204.6065 |232

rif T e
K 6. 1939~554F, 1955~71 ED 21 16 RO HB « X 3R]0 ha &7 D EEERN
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WIS A, AoinlicEM & Lo BAL, B, TAOBBERINCEURTNE, R6DX>TH S,

DB

3-1. FURAEIT- 72 IaWE XU T SHMORERE, MEET- 72 I AMORERIC 58, 1939~
55 s K TP 1955~~T14ED 16 4Rl & b, ENEN 20% HEH KE W,

3-2. WO 7»DRFERTH 5IVAHE LU VAMOBERIE, 1939~55 450 16 4 (bhigh 25~41
) BERAT S A HIORER LD 15% S D RE L, RERIENMCHEIBRETH - 7205, Z0D
%D 1955~71 F£.D 16 4] (Ml 4157 45) OBRREBEBHRRO 2 524, FURKIK 5 Th, 65
BRREBRELB TN, ZOCEPOHELLE, VIS IA4EFET L COBOMRSZRAMHE LT
WET 85, 60FEDTORPTRANE CEEH AT, KEED S ALBEWRERE, T84
BOPEEICE D&, 825 80~00FLEELZNETHAS L, CORBMIZSH, CNOOR
P BB S5 THA D,

3-3. FLMEXTHLNV, VHHODOH L, RHEOTHICH 5 Viatlild, #HEO Ffich 2IVAHED
bIEENKE D, VAT Y 775 V1 OBERKREE LUBE (FELULTHVE) OREORRL &
CICAR T B,

4 EY 2T 1939 FICHT - 7o 2 RO (1, T4H) T, 16 48D 1955 (FICII TR R D&
T, FRREEOETHREOES LIS O, S 5IC1955FICHER U0 GRIX,
ik, BE) B DA URER, 16E%0 1971 EICRIRRICE 2B BERROHFRIZT—BRE T,
F ok E S 193955 SE D 16 4ER & FEk, PURKIEHEREKED S 20% LLEd ks EDEB 5N,
L DHRERIR S5 RIK D 1955~71 F.@ 16 FH DR R, 193955 0D 16 ERIC< 6%, 30% HE D
INELTIE STV D

COZERFTTIRIOE NILwIC] T~k dik, FERKIZFEMI s miBofastn <o Lk
HFE 0. 15 ha O/NERBEERT, BAEMSOREICE SI0WVZ ORI HEIED HIEE EDHEE S Pd <
20, 2 20REXSEEDT (—RERS) BRROMEHECPRERIHEZN TS D, 2T
TRAERSO R EOEBIC L ZNEREDBETHPERENDS, COTEMERMBA LR - T, 19594
CRBHIACEEZ 2 v & (179 y b OEREE 25~100m?) % 17 i), WELHEST-Tax
DT (AE7 0 v POWEBLUERICONTIE, BROBETHELRANB), 22 TIIEDLKAEE
BET 7y A OMBRAMFENCHKT L, 2E0ENOLITHS

RO, BEES oy PRAERAKREI VR U THBOREL LN b b 5 (DHICE > T3 4~
27.8% BB o L7ohi o THIBD 1955~71 F D EARK & JFARK DR ds, & $1C1939~55 FFDHE L D

ﬁu.wnﬁwﬁmﬂﬁ%@¢7myhmA®&h

4 fg\c rﬂ ﬁ" (A) [#]/37 oy Mﬂﬁ (B)
R R S— B/A
ha 3 7 b bk ma\ MEok% | habicbMiime | MEok%
I 155, 1476 | 176. 2 198. 3267 217.8 1.278
il 134.0257 | 152. 2 152. 7000 167.7 1.139
it ? 88.0593 | 100, 0 91, 0400 100. 0 1.034

Vv 517.8555 | 588. 1 558. 6863 613.7 1.079




#12. AVEBIOY 77 4 OOHE - WERG - BEAIAEHTRER (a D BRED B AR, MR md

) 2 cm | 4 cm 6 cm 8 cm i 10 cm 12 cm 14 cm ‘ 16 cm
R — : , R —
AE M R ﬁﬁ‘M S ] ﬁtﬁﬁ LISV~ G B W N G 7 N = G - G I Z B = N G A 7 N
ey | 2y | 491 o405 a3d 1.7333 243 8.0857 167 4.0000 71| 2.8572 24 1.4762 -
1030 | RRT 5 5 9% | 2620 0.2619] 333 140000 352 4.4047 400| 10,8000 472| 21.2143| 357 22.1429 238 21.6667 162| 18,6190
i1 . . e
i | P Y JA| 348 03476 252 1.8124 233 2.9167 95 2.2857 14 0.5714 10 0.5905 ;
Ly T 94 i 1 |
%tiFQAﬁ B v 4| 448 0.4429] 248 1.2876) 186 2.3214 200 4.8000 129 5.1428 72 4.4286 29 2.3429 4 0.5476
oss | RBL) 75 9% | 414 0.4143 1,015 4.26000 948 11.8452  786| 21.2143 539 24,2143 291 18,0095 86| 7.8000 29| 3.2857
1955
g | 7Y | 424 0.4238 181 0.9410 181 2.2619 158 3.7704 62 2.4767 34 2.0667 19 1.5619 4 0.5476
- v T4 % | | |
Lo71 » v | 381 0.3810] 252 1.3124 129 1.6071 95| 2.2857] 157 6.2857] 76| 4.7238) 62 56333 24 2.7381
V75 Y4 | 1,362 1.3619 990 4.1600 633 7.9167] 400 10.8000] 271 12.2143 100| 6.2000| 29 2.6000| 10 1.0952
g | 7Y MU 619 0.6191 419 2,179 224 27976 134 3.20000 29 1.1429 4 0.2952 L 4 0.5476
020 AL 75 9% | 3000 0.30000 396 1.6600 38| 4.7619 376 10,1571 443 19.9286 314 19.4857 286 26.0000 176 20.2619
1 —_— — S — | - —
migw 7Y M| 408 0.4048 381 1.9809 205 2.5595 105 2.5143 29| 1.1429 4 0.2952
Ay T v 1
Tzfﬁﬁﬁé H v | 524 0.5238 243 1.2629 248 3.0952 186 4.4572 129 51429 83 2.3619 38 3.123¢] 34 3.8333
- MLy 5 o4 3240 0.3288] 1,129 4.7400| 1,157) 14,4643 876 23.6571) 595| 26.7857| 324 20,0762 98 8.6667 19 2.1905
‘ s | 7Y $ | 505 0.5048] 162 0.8419 186 2.3214 119 2.8571] 62 2.4762 29 1.7714 19| 1.5619
| VT 794 | |
L o7 51 v ¥§ | 448 0.4476) 228 1.1886 228] 2.8571] 105 2.5143 100 4.0000 105 6,4952 90| 8.2334 62 7.1190
V73U | 1,805 1.8048 1,038 4.3500| 567 7.0833 876 10,1571 243 10,9285 138 B.5619| 24/ 2.1667| 14| 1.6429
1039 | gy | 7Y A | 76d 076000 407 2.1147 134 1.eee7] 113 2.7200 53 2.1883 13 0.8267 13 1.0933 '
| DORET | Y 55 9% | 160] 0.1600 187 0.7840] 207 2.5833 214 5.7600 360| 16.2000| 293| 18.1867] 253 23.0533 160 18. 4000
1055 | gazn | DY 0.7800| 667] 3.4667 280 3.5000 67 1.6000 6 0.266¢
IR 55 0.3400 847 3.5560 680 8.5000 573 154800 500 22.5000 327 20,2533 153 13.9533 60| 6.9000
1971 nov 1.5400] 626 3.2587) 220] 2.7500, 60 1. 4400 70 0.2667] 7] 0.4133 o a
1 | VT 1.9000| 1,254 5.2640] 800 10,0000 393 10,6200 293 13.2000 126 7.8533 27| 2.4267
1939 nov 0.9045 400 2.0800 264 3.2955 91 2.1819] 41 1.6364 9 0.7454 | 1.0454
SR 0.5182 614 2.5773 486 6.0795 482 13.0091| 346 15.5455 368 22.8278  287| 26,0591 173 19.8636
Loss nov 0.3136) 327] 1.7018 282 3.5227 150 3.6000| 86 3.4546 27 1.6909 27| 2.2364 9 1.0455
SR 0.4909) 214 0.8973 136 1.7045 141 3.8045| 150 6.7500| 186| 11.5545 232 21.0955  209| 24. 0455
Lo nov 0.1168] 109 0.5514 168 2.2932 118 2.8727 68 2.7818 37 1.8637 14 1.313¢ 14 1.7273
SR 0.2841 86 0.4168) 82 1.1186 45 1.1773 100 4.6045 77 5.3500 127 12.6273 178 24.6500
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#12. (D3%)
an 18 cm 20 ¢cm 28 cm 30 cm 32 cm
TRECA B B B
H N RN S KM OB AR M OB AR M O
U R | ‘
i WA 5 55 oy 710 11.0714] 43 8.0143 | 1
1939 ‘ - ‘ -
I epsre | Y B i i | '
iRk | 5 35 0% ! |
A RiRH VD | 4 0.6714) | 41,0524 4| 1.2286 10, 3.0847
& . ARy s oy 4 0.7381] \ 41,0524 4l 1.3381 41,5429
1955 |- o e ‘ - —
e | ¥ 40,6714 , 41,5429
4 PR | 55 0% | |
1971 B v 14 22143 5 0.8905 19 4.5905 5 1.6714 g 5 2.1524
) VT 54 5 0.7381 | :
o P/ |
. RERAT 555 oy 114 17,7143, 53 9.7952 4 1.0524
I sioe | 1 Y H ;
i RIRR G 55 0% 1
e | B VM 4 0.6714 40,8095 4 15429 |
ar | AR ERAT ey 15| 2.2143 | 41,3381 | |
11955 - ( | - i I = | |
oy v 4 1.54 | |
H w5 5 05 g |
Lo71 B 38 5.9048 10| 1.78100 10| 2.2952
: PR 14 2.2143 5| 1.3381
m 9% RERET ) L 5 0% 93 14.4667 33 6.2333 18 2.9467 7| 1.8733
Aolqoss | e | B Y K | i |
s BT L 52 o) 18 2.0667 | | ! :
& 1971 v M |
VTS U4 | |
1939 B 40,6409 } |
v V75 U4 54 8.4545 54 10,2000 of 2.0091 4 1.2773 ;
v lo5s PR 14 19227 | ? i |
5 w75 U4 118 18.3182 178 32.3000] 155 34,1545 118 32.2091| 59 19,1455 36 14.5455 23 10.2727 32 17.3727
£ 1971 VAN 14 26318 4 1.1909 f | 3 5 ? |
' VTS5 U 155 27.9364| 155 36.9364| 123 35.4045 118 41.1773 82 32.0045 68 32.6955 68 37.1045 59 37.1818
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#£12. (o3%)
ax - 34 cm 36 cm 38 cm 40 c¢cm 42 cm 44 cm 2t
o : .
H AEOOM OB AR M OB OB M AB M OB AV BIAK M OB K B\ H B
T o | 71 Y B 1,329 13.5929
oso WRIRET | 5 5 oy 2,705/ 123,0381
1 i , - B}
1 o | B Y M 952 8.0243
&;}ﬂﬂfi VTS oA
s | Y M 1,333  27.3519
4 Y . N ’
ﬁ"l% KA 5 55 o 4 124| 95,7148
5 [— { - . S —
w7 Y il 1,071 16,2648
Ha A 75 oy
1971 n_ v B } 1,224 36.4862
YT V4 | 3,800 47.0862
o L v | 1,433 10,7814
TIRAT | 5 55 o 2,843 1311171
1939 . 5 1,129 8.8976
I T R , .
&}}I\ YT T “/"f
e | B v K ) 1,452  26.8248
7 oes WA 55 0% 4,538 104.4567
1955 |— -
sross | 0 Y KA 1,086 13,8776
o |&h& 55594
1971 BV H g 5 4.5048 1,429 47.3410
VTS I4 g 4,224 50,2576
| ) 3 S
| oy | 1 Y K 1,493 11,3147
| 1999 RERAT | 5 55 5% 1,980 110, 6473
©vose | g | B Y M | ; 1,800  9.6133
971985 IR | Y 5 o4 : ; 3,493 93,5493
ﬂﬂ 1971 VI 2,460 9.6687
VTG U4 4,793 51.2640
1939 VAR 1,723 12.5300
v VT5I4 3,395 -128. 4205
v toss | Y M s é 1 1,236 19.4882
5 YT IIA 9 5.5273 4 2.9863 | | ‘ 2,486 258.1745
e 1971 B ‘ 686 173432
WTFYA4 . 27) 19.2000 36 27.2636 9 8.9682 5| 5.4773 55,6273 1,977 3972059
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B Hy LTS DBkt &M G THD N - e - RmD 175 -~

0% HEDIZNC LR, HABREEABEKSORZEICILbDEEATINTHESD, LHLIDE
&, NERE (25~100m2 BB O oy MK AMEHEER, <nF ha HoDIicRELBAK, &
D CBRICEHH E NPT OEMOH 5 T & B RE LI NIEE 6780,

BT LI C CTHRET NS C LR, HERKICHT 2 MoK GURSRER) OMBiO s, 2k
BEOBETHIET 0 v PRHEOEATS, HF VS IHUOBRIGENENS CETHE, CDC
EWOEZL L, ANEEOBEICE s THEO LBV L ZBEROBSLEZH LU TH, TR ENEIL
MnEEZ OGNS

W-2-2 #HvHEY 7794 DHR

LT HVEEE, CORBHNICEBETLTHAY »TIAVEIUY 7V YORMBTH
Do NV, CORBHO DAEHERHAME O 64% (1939 13 63%, 1955 4513 656%, 1971 4£13 64
%) Edb, Fhv 7TV, L ORBIO FAEMBE AR O 89% (1939 i3 87%, 1956 413 91
%, 1971 4E1L 89%) %, &b OMBMOFEMMCH 2720 T, FTIC (ITELDIC] @

THT) ik~ ki, R E O ST HIMLS, AANKEHEERIC X > TCOMBHEOKES, 0

!

EOHHAIL D 2 EW0nH LT H 12D T, ERAVEEY T I4DLEFCODTREEITI C &

ETH VB LT Y T 7 VA OS], AR, BN, AR
#1220 THS,

Ak (ha Hicb) 2iRd &

DFICZDR 2 OAVEEY 75 V420 21T, 1939~55 &4 K U 1955~T71 40D % 124 16 4EfH]
@ ha FLOBREEARTE, BI3ELURUDOEBDTH D,

# 13, HUHEOSMB, 32 HEOAH, MEOWHRE
BAL ABOIA, AL md

ha B - D 1939~-55 4£ ¢ ha 1955~71 4F ¢ ha
. o - - b 1o D & HichEER
S Mo b B Hlo s YIRS
VN Moo R A B Mo EN ¥ Mok
I 1,329 13, 5929
952 8. 0243
oS 1,333 27.3519 381 19. 3276
1,071 16, 2648 ~
g 1,224 36, 4862 153 20.2214
I 1,433 10, 7814 !
1,129 8. 8976 ‘
o3 1,452 26,8248 323 17,9272
1,086 13.8776 ‘
L 1,429 = 47,3410 ; 343 33. 4634
| | |
M | 1939 4270 1,493 | 11.3147 i
1 :
A | 1955 fRER 1,800 | 9.6133 1, 800 9,6133
Ho| 1971 2,460 | 9. 6687 2,460 | 9.6687
V' 1 1939 1,723 | 12,5300 ‘
\% 1955 1,236 19. 4882 5 487 6.9582 |
A i |
J{ﬂ}j L1971 686 17,3432 | [ a 550 & 2.1450
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Fl14. V75904 Ok, 32 FEMORY, MEOHER
B AIR, MHEE m?

1939~55 4E (» ha 1955~71 4 @ ha
2| h -0 0
P s 22 FD b D RER 1 B
ZN %o M % w K # iy VNI 4 Mo &
1| 1939 #umai 2,705 | 123.0381
4y 11955 AERET 4,124 95,7148 4,124 95,7148
Hoo| 1971 3, 800 47,0862 3, 800 47,0862
M 1939 fREEdT 2,843 131, 1171
4y 11955  RERE 4,538 104, 4567 4,538 | 104.4567
#o| 1971 4,224 50. 2576 | 4,224 | 50,2576
I | 1939 fR#ngd 1,980 110, 6473
£ 1955 FRERET 3,493 93. 5493 3,493 93, 5493
oo 1971 4,793 51.2640 | 4,793 51. 2640
V1 1939 3,395 | 128.4205
V| 1955 2, 486 258, 1745 & 909 129. 7540
AN
% 1971 1,277 397, 2059 s 1,209 139. 0314
1
e

3

i
%

iR

3

)

e

(@

() 9 =

(RAT) A=

(REREP<Y

M7 A B,

F, INLORI2~UBLHVEEY 77 V41IKD0NT, SHIBIC 32 E-OARK, MROMEB %,
19394E% 100 £ 9°% % CTHRT 2 &, M7 V8D, M8(v7794) OXHKKi 5,

1. 39, EBBLUMT 5, #VvEIZOVTO2EFQCEBHON S,

1-1. RERXiKBT 25 VO ha 72D REES 1939~55 4£iCDTH % &, 143413 19. 3276 m8,
T5Hi3 17.9272 m3, ZDWI13 18.6274 m® T, CTNABEK D 9.6133m8 it b5 &y 2 ficiEL
T3, DFICTI95~TIERDNTH S E, 1412 20,2214 m3, M4 M 33. 4634 m3, ZOF 1t
26,8424 m® T, Hi{i 16 FEOBRERD 1.4 EICh7zD, HERXD9.6687md £l B3 &, 2.8
LTS,
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B8 V75 U4 QN 32 EMOARY, M (1930 FEREFHTZ 100 &3 5%) OHEBIN

TIEDL, B UBENIET 2IREE 16 FOME T 2 [T - 7068, H Y HIOKEE R @ 16 41
HRE D 2 45, 7O 16 FhE 2.8 52700, LardzOENLEWICERT 2HBICH 5.

1-2. HERKICEY 55 VEO ha H700 gkERIE 1939565 £4£13 9. 6183 m®, 195571 413 9. 6687 m?
T, 1939~71 4D 32 42 U, AjkO 16 4FHIC, EEA ZERED ST,

1-3. BERIZEBY 20 VMO ha 700 BEEIL 193955 4213 6. 9582 m® TEHRKX DO 72% 0T
B~ 7ohs, 1955~714F13 2. 1450 m3 D <4 F RKE LMD, HEXKIKEY 55 v EIHRIC X 2 M0
BB DILE TS (LERI13HD),

1-4. A vHARERT L FTIREET -7 1, DO H VEMBEOMUIRE L, 3241
5T APHT 268. 4%, TAMHEIE 439, 1% I LT ADIC, H&RXTIE85.5% K@ L, FhEEKT

b 188.4% e x> (LLLKT7 5),

2. DEWEUBLIOHE NS, VI I3 I941EDNT, 28D ENHOSND,.

2-1. ZORBHTREY 77 V4 BREK T HEKRESNIZD T, £@ ha eV EEREFEXAERL
T~ HBEIC 1T 193955 420D 16 4E[il &, 1955~71 4R 16 4Fiil b, 13 & A EERITHD LNIT,

FeEBIED C B 1939~~55 4RI K 52 1955~71 4R1d 1 ~T4r ki &, mREEISEHLTNEZETH
%o

2-2. HREXTRING EFED, BREEITAE 288 U 1939~55 45 (bRih 25~~414F) @ ha H7zH ik
$ B 129. 7540 m3 j i L, 1955~~71 4% (bRl 41~57 47) 13189.0314 m3 X720, AMDiid (1939~55
4212 ha BH7o b 909 AR, 1955~71 413 ha BH72 1 1,209 A 12 & 750, AR~ Ok E
Lz Enbhrs (LEE1d»S),

2-3. FRVTIVAEIGERPTEHERELDHATE (KBIEEINT 259, MBEOBDBEL L,
16 EBICITR 80%, 324ERICITRI 43D E155, T L, MM2540Y 75 V452 FET 5 K5
B, WHEOEFTHET S E (REREBLT 20 MREOMTIE L, 164658 (il 41 4 i 2
&, 324Et (WRh 57 45) I SMEAMZ 2IcE - T3 (LLERS 2 5),
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The Growth and Stand Structure of Hardwood Forest
belonging to the Sub-Tropics (I)

Summary investigation of the Experimental Area

Susumu Osata@, Hitoshi Awava® and Kenjird Honpa'®

Summary

The research results of this report are based on the investigations during a 32-year period
for the species improvement experimental area of coppice stands which was established at
OSETO Street, NISHI SONOKI District, NAGASAKI Prefecture in 1939,

Four types of forest treatment, such as the heavy and light selective cutting, clear cutting
and non-operation were performed on Tsuburajii (C. cuspidata) stands which compose the typical
coppice forest in KYUSHU District, twice at a 16-year interval. Results of whole stand survey
carried out in 1939, 1955 and 1971 are summarised in this report. Especially, the growth ex-
perimental area were examined in detail.

1. Outline of the investigation results

The forest treatment during the 32-year period from 1939 to 1971 and their investigation
results are summarized as follows :

1-1. 1st forest treatment in 1939 and the investigation results after 16 years in 1955.

(1) In the 1st forest treatment, 12.3 m?3 per ha. of the upper grade tree species for charcoal-
wood and 6.5 m3 per ha. of the middle grade tree species, that is a total of 18.8 m® per ha.
remained by selective cutting at No. I block. Also only 12.5m? per ha. of the upper grade
remained by selective cutting at No. II block, and all trees in No. III block were clear.

(2) According to the investigation results after 16 years in 1955, the total stand volume
of No. I block exceeded the growing stock before the selective cutting in 1939, and especially
remarkably increased in the survival tree species; for example, the growing stock of the upper
grade increased 1.97 times and middle grade was 1.67 times for the initial growing stock of
them.

On the other hand, the stand volume of tree species groups which were completely re-
moved decreased, and the volumes of the lower grade became 0.76 times for the initial stand
volume of them.

The similar trend appeared in No. II block also, that is, the volume of the surviving upper
grade tree species considerably increased and became 2.53 times for the initial volume of them.

On the contrary, the volumes of middle and lower grade tree species which were com-
pletely removed decreased to 0.37 times and 0.74 times for the initials respectively.

No. IIT block in which the clear cutting was carried out indicated the lower growth in
this 16 years, and stand volume decreased 24% for the initial.

1-2. 2nd forest treatment and investigation results after 16 years in 1971

(1) In the second forest treatment 27.2m® per ha. of the upper grade tree species and

14.9 m8 per ha. of middle grade tree species, a total of 42,1 m® per ha. remained by selective

Received August 9, 1977
(1) (2) Forest Management Division, (3) Kyushu Branch Station
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cutting in 1955 at No. I block. At the No. II block 27.6 m® of upper grade tree species and
0.5 m? of the middle grade tree species for proper arrangement of the standing trees, a total
of 28.1 m3® per ha. remained. The trees in No. III block were clearly cut.

(2) The investigation results after 16 years from the 2nd forest treatment showed similar
results to the 1st time forest treatment in many parts. The total growing stock of the No.
I block decreased slightly 0.89 times of the initial, but the increment of the surviving tree
species was remarkable large. It was 2.83 times of before 32 years in upper grade tree species
and 2.33 times in middle grade tree species. On the other hand, the lower grade tree species
which were completely removed considerably decreased 0.39 times.

The results at the No. Il block had a similarity to that at No.I block, where the volumes
of the upper grade tree species survived by the selective cutting, increasing to 4.31 times of
them before 32 years and occupied 53% of total stocks. It was 25% in 1955.

These results show how the tree species composition in mixed hardwood stand changed
remarkably by the application of the selective cutting.

At the No. III block, in which clear cutting was applied, no significant change in tree
species composition was recognized, but the decrease of the total stocks and the growth was
evident through 3 investigations carried out in 1939, 1955, 1977.

1-3. The change of the volume structural ratio of each tree species group.

The outline of the change of the volume structure in the upper, middle and lower grade
tree species groups in this experimental area was as follows :

According to the 3 investigations carried out in 1939, 1955, 1971, the structural volume
of upper grade tree species, shows 12.1%, 23.6% and 38.3%, while that of middle grade shows
10.7%, 17.8% and 28.1%. These results show that, contrary to the increase of volumes for
the survival tree species, the decrease of volumes for removed tree species became 77.2%,
58.6% and 33.6% for the total.

The results at the No. II block had a similarity to that at No. I block. The volumes of
upper grade tree species survived by selective cutting, increasing rapidly to 8.6%, 25.4% and
53.5%. But the lower grade tree species decreased gradually to 82.49, 70.7% and 42.19% for
the total.

In brief, at the No. I and No. II block area where selective cutting was applied the structur-
al volume ratio of each tree species group changed largely, but at the No. III block where
clear cutting was applied there was no significant change. No. IV and V blocks of no treat-
ment showed the same result as the No. III block.

1-4. The comparison of growth between forest treatments are reported as follows :

The periodic growth from 1939 to 1955 and 1955 to 1971 of the No. I and No. II block
where the selective cutting was applied became about 20% larger than that of the No. III
block where clear cutting was carried out. At the No.IV and V of non treatment, the growth
was only about 15% larger than the No. III block at the 16-year period from 1939 to 55 and
a little lower than that of the selective cutting blocks. But it increased about 2 times the
growth of the No. Il block at the 16-year period from 1955 to 71, even 65% more than the
selective cutting blocks.

That means the Tsuburajii, which is the main species in the No. 1V and V block, continues
their active growth at the age of 40 years.

1-5. The investigation results of the permanent sub-plots.

The total number and area of these sub-plots were 17 and 0.88 ha. and they were allocated
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in each block. These sub-plots were arranged at the middle part in each block because the
adjoining trees in blocks might influence the surrounding stand. Permanent sub-plots was
established in 1959 and remeasured 4 times at 4-year intervals to 1971. The same volume of
per ha. these plots at the last remeasurement in 1971 was larger than that of blocks (3.4~
27.8%). But the volume structural ratio of the treated block (No. I, II, IV and V) to the clear
cutting block (No. III) did not show any significant difference between the permanent plots
and the blocks.

From these results the influence of the forest treatment on the stand structure could be
discussed with the block data.

2. The growth of the Oak species and Tsuburajii (C. cuspidata)

The Oak species (Akagashi=C. acuta, Arakashi=C. glauca, Urajirogashi=C. salishina var.
stenophylla) and Tsuburajii compose the main tree species of this experimental area. We
mentioned especially their growth for that reason.

2-1. The growth of the Oak species.

(1) As the result of light and heavy selective cutting and clear cutting applied twice at
the 16-year interval, the growth of the Oak in selective cutting block became 2 times the
clear cutting at the former 16 years, and 2.8 times at the latter 16 years. These differences
will be larger in future,

(2) The increment of the Oak at clear cutting block was almost in the former 16-year
period similar to the latter 16-year period.

(3) The increment of the Oak at the reserved blocks was about 72% of the clear cutting
block in the former 16-year period, but it became minus in the latter 16-year period for the
suppression by the crowns of Tsuburajii.

2-2. The growth of Tsuburajii

(1) Since Tsuburajii was clear removed except the reserved blocks, then surely the dif-
ference did not occur in every block except preserved block. But at every block except the
reserved block, the increment of the Tsuburajii in the latter 16-year period reduced to half of
that in the former 16-year period. k

(2) The increase of growth and decrease of the number of standing trees was remarkable
at the reserved blocks, and there stand volumes became two times after 16 years and 3 times
after 32 years.

2-3. The comparison of the growth of Oak and Tsuburajii.

(1) In the selective cutting blocks (No. I, II), the volume of the Tsuburajii was 9 times
and 12 times as large as the Oak species at the initial. But after 16 years in 1955, the volumes
of Tsuburajii decrease to 3.5 times and 3.9 times as large as the Oak. Also after the next 16
years from the second selective cutting in 1955, the volume of Tsuburajii became 1.3 times
and 1.1 times as large as the Oak, so then the volume of these 2 species was almost balanced.

(2) At the clear cutting block (No. III), the volume of Tsuburajii was far larger than
the Oaks at any remeasurement in 1939, 1955 and 1971. But through the repetition of the
clear cutting it showed a decreasing tendency.

(3) At the reserved blocks (No. IV and V), the difference between the volume of Tsuburajii
and Oak increased year by year. Then the volume of the Tsuburajii became 10, 13 and 23
times as large as the Oak at the remeasurment, respectively.

The growth of the Oak in reserved block considerably declined in the period from 1955

to 71, while the growth of the Tsuburajii was rigorous and maximum diameter became 44 cm.
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The detail on the forest treatments in 1939 and 1955, and measurements in 1939, 1955 and 1971
for the blocks are mainly described. But in this report only a part was mentioned on the
examination of permanent sub-plots.

The investigation results of these permanent sub-plots will be discussed in the following
report, together with the analysis of the forest structure changing pattern by the diameter

distribution of each tree species groups.



