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Table 1. HETRLAFHDOLEL
Ratio of tree number per %4e¢ in Plot B and
Plot C to that in Plot A.
AEEE | MK B
Observed |Stand age | Plot A Plot B Plot C
year (yrs.)
1953 10 1.0 1.9 12.5
1955 12 1.0 1.8 11.6
1957 14 1.0 1.8 10. 3
1959 16 1.0 1.8 8.4
1961 18 1.0 1.8 7.1
Table2. Bl 85 JE © & @&
Crown closure ratio.
m & & BA$4E Crown closure ratio
Observed year Plot A Plot B Plot C
1953 0.71 —_— _
1955 0.79 1.33 1.87
1957 1. 29 1.62 2.18
1959 1. 68 2. 44 2. 40
1961 1. 60 1.92 2.57
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Table 3.
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Ratio of average height in Plot B
and Plot C to that in Plot A.

e AR

Observed ag o |Plot A| Plot B|Plot C
year (yrs.)
1953 10 1. 00 0.96 0. 83
1955 12 1.00 1.00 0. 88
1957 14 1.00 1.07 0.97
1959 16 1.00 1.08 0.97
1961 18 1.00 1.04 0.91




HEABRBMRRE F 1445

T
1953

&

X

...
R
%

e,

1955

RN
RO
S

ST
e
I

RROOXRKRN]

XX

1957

REEZXKS
RN
BRI

1959

6111....&...
AR
Soteletoletabolololaletalet % teres

_ 2 _w I s L
_ > [ N R - =
5 2 5 _ %
= | = = = L
L 1 N 1 N | L L 1 L Il P | [ | N 1 . 1 PR | e 1 1 1 N 1 | T B 1
g B S E ° g R 5] 2 ° g ] | 2 ° 2 E ] E © 3 ] Bl
(%) xu:mj%é ELYE RN (%) Auanovaly 3ngolRY (%) Aouomoauy aniTolay (%) Aduanoad) Inijo|ay (%) huanvaly anijojay
W B KX B W OFE OB Y& X e By W & £ By ¥ R K By

1961

1961

1961

BB O E ST

Relation frequency distribution of individual tree height.

Fig. 4

7o

DRNE 1953 FEDOAFH 100 L LTH ¥

These percentages are based on the tree number in 1953.

-
<



7=y RVAERRHBRMAORN GF 1#) (L - |/O - A - 55 -7 =
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o Ratio of average diameter at breast height
60 O——-0":A in Plot B and Plot C to that in Plot A.
———® O -
©e.B A EE| K W
2 55F e—e , Observed |Stand age| Plot A | Plot B | Plot C
L //@ year (yrs.)
T sof ° /o 1953 10 1.00 | 0.91 | 0.65
o) / 1955 12 1.00 1.00 | 0.67
a )/ 1957 14 1.00 | 0.94 | 0.55
i / p 1959 16 1.00 | 0.86 | 0.55
N ,% 0 1961 18 | 1.00 | 0.84 | 0.51
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Table 5. I TRLA-FHRETE & FEHBTFROZE(L

Ratio of average clear length in Plot B and Plot C to that
in Plot A, and average clear length ratio.

HECTR L 7o PR T ¥yt T OE
Ratio of average clear length Average clear length ratio
A % i E fn RIZAX (10, 000A X | fEALEE X
Stand age | Plot A Plot B Plot C Plot A Plot B Plot C
Observed year (yrs.) (%) %) (%)
1955 12 1.00 1.00 1.20 0. 40 0. 40 0. 55
1957 14 1.00 1.09 1.36 0.38 0.39 0. 54
1959 16 1.00 1. 14 1.35 0. 40 0. 42 0. 58
1961 18 1.00 1.25 1.50 0.37 0. 44 0. 62
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Table 6. HETRLZFEHEIED OZ{L
Ratio of average crown diameter in
Plot B and Plot C to that in Plot A. »
A x #| L5 &3
Observed age Plot A |Plot B|Plot C G N
year (yrs.) " E
1955 12 1.00 | 0.92| 0.77 i@
1957 14 1.00 | 0.88 | 0.75 %5 g
1959 16 1.00 | 0.89 | 0.72 3 ok
1961 18 1.00 | 0.89 | 0.67 W
Table 7. [ CRLAHWEMERETOLL o 5
Ratio of total basal area per A« in ® 8 P B
Plot B and Plot C to that in Plot A. = {___ -
5 & £ KB ol . N . .
Observed | 5204 | plot A| Plot B | Plot C 0 2 " s
year (yrs.) Stand age (yeors)
1953 10 i 1.00 | 1.55| 3.53
1955 12 1.00 | 1.79| 4.13 : A s
1957 14 1.00 | 1.66 | 3.00 Fig. 9 BomMidif &5t Ok
1959 16 1.00 | 1l.52| 2.29 Relation between stand age and basal
1961 18 .00 | 1.40 | 1.88 area at breast height per Za.
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Table 8.

MERBRGMAHS FH14 5

HBTR L F B E iR O & b

Ratio of average basal area in Plot B
and Plot C to that in Plot A.

R

Observed age Plot A| Plot B|Plot C
year (yrs.)
1953 10 1.00 0.80 0. 40
1955 12 1.00 1.00 0. 60
1957 14 1.00 0.91 0.55
1959 16 1.00 0.82 0.35
1961 18 1.00 0.74 0.33

Table 8 iR d, ZDZELIfEERCLITY

%)0
vili) #% M &
had i ) R OREZ(LE, Fig. 11 1R

+, ¥72, Plot A ka - EfiEE 1 L L
7ot EOHEXDEE %, Table 9 TR,
TR ROREZELEFig 12 Wmd, £
PtA OFHEMHEZ 1EL 1o & EOEXD
%% Table10 iZ7~"¥,
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Table 9. HHKTHLLBHMBHOZEIL

Ratio of total stem volume per A« in

Plot B and Plot C to that in Plot A.

5% L5
Observed age Plot A | Plot B|Plot C
year (yrs.)
1953 10 1 1.58 3.33
1955 12 1 1.83 3.89
1957 14 1 1.82 2.74
1959 16 1 1.72 2.50
1961 18 1 1.71 2.21
Table10. L TR L7 FHHAME DL

Ratio of average stem volume in
Plot B and Plot C to that in Plot A.

TR

Observed ag: Plot A| Plot B|Plot C
year (yrs.)
1953 10 1.00 0.82 0.34
1955 12 1.00 0.99 0. 48
1957 14 1. 00 0.97 0.38
1959 16 1.00 0.92 0.39
1961 18 1.00 0. 88 0.37
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Table 11. Plot RIDO#iE L WEERD
MR RER(LDDOEE
The constant values of relative growth
equation (1) between height and diameter
at breast height on each plot.

Plot ! k ! a
A 1.0633 —0. 0206
B 1.8320 —0. 6309
C 1. 7052 —0. 6454
Total 1. 6281 —0.5146
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ToHE, EEEOMMKERRIL, B Plot A ¥ EAnic, i Plot C X FALiCd D, Wihvdh Plot A
DIEENMhD Plot iTH~_RETH B, ZhHOEMIIER L Table 12 oFEHE L oXTHRINS,

CNHOBESD, B0BOD Plot TOAHM EHE (T)HIog(S), #(B), #(L)DEHAZEL LD
Fig. 15 T L®F, ZORRKBDORODOLM FHEICHNT2 S, B, L % Table12 0¥k »5d Lo,
S+B+L=T (LTEHZER?DILDL, TOR»Lbr5X 5. EEDBK Plot A T4t LifE
BRELLEDICLICHBVROFIEFKRES LY, ROEGRBED bbb, EoEIE X/ E ik
5o EREBEDRKEVRTIE, &M EHESKEL LD LBROEEV/NELD, BHEEDEIENAEL K
%, BEEZERANGVE Fig.23 ioREhs X5, BEER LR L S REREZRT, GELLD

N #g. =4
Tree height ()
Fig. 13 #i5 & WEEZEO MM EKE

Relative growth between tree height
and diameter at breast height.

Table 12. Plot Fi&th EERE & Hh EEH S EOMMEER (1) OFEEK
The constant values of relative growth equation (1) between total weight of above
ground and parts weight of above ground on each plot.

\\Relation L4 L E— BT Al LI E— R Lt FEE—%E
N ~_ Total weight— Total weight—— Total weight——
Constant ™~ Stem weight Branches weight Leaves weight
Plot — k a k a k a
A 0. 9686 —0.1285 1.0373 —0.8112 0.9212 —0.8264
B 0. 9404 —0.1257 1.2202 —0.9397 1.1091 —0.9322
C 0. 9343 —0.0878 1.2270 —1.0481 1.2222 —1. 0767' )
Total 0. 9296 —0.1223 1.2445 —0.9621 1.1528 —0.9542
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Table 13. Plot B DEERE & &4 F & E 3 X O LIRS EOMRER (1) 0¥

The constant values of relative growth equation (1) between diameter at breast height
and total weight of above ground or parts weight of above ground on each plot.

Relation | WKEE—#E | WaEE—HE | wEng—xs | PEEE T

D.B.H.— | D.B.H— D.B.H— D.B.H—
Constant Stem weight | Branches weight Leaves weight Total weight
rPlot ‘ k ' a l k ! a k l a \ k ‘ a
A 2.4084| —1.2328 2.5706| —1.9877 2.2142] —1.8199 2.4626| —1.1233
B 2.0984| —0.9989 2.7645 —2.1012 2.4629| —1.9496 2.2376| —0.9324
C 2.1042; —0.9971 2.9404! —2.3494 2.7847| —2.2861 2.5230| —0.9733
Total 2.1242! —1.0141 2.9174) —2.2723 2.6601| —2.6601 2.2757| —0.9770

EREERIZERBICK S, WRERLEEOMRIRSEEDOHEIC DLW HND T LIXT TR,
EELHLD5LIRA » WESEH « BEB L EDITTTIRIEHL TV X 510, BESCRBRT 5 X 5Tk
BILE2oTrbb L THBELTOILVELERD D, L L2 bEE L ORRIE, BEOEOKX
& X AR RED bRV DER, R b SHSER BT L7 5 < v ATl
SOMFRERE DBV, TOEDVITRTORIBEARETEERILTWICL, BOBITHE
EOIENSHE D REL LD DIDT, FHCIDTEIVL 2DOKS2 5 & SRIERT 1 ROEMREK
DEELTHIIE ST,
JIEER b EREORMRI, FABEECIOTRERDLBEVBLT LS,

d) #iE Lt ERNES XU LS E
Wi &2 EHERS X S EORKRE Fig. 17 KRd, chboBfRiE Table 14 0®EFE S ORT
FENBH, FUEEOREL S5 T LARBIAS L,

Table 14. Plot BIDO#IE & £ L ES X O S EOMRNEER Q) 0K

The constant values of relative growth equation(1) between height and total weight
of above ground or parts weight of above ground on each plot.

~~__ Relation | pim—a® | mm—uE | sm—ss | HE
~__ . - . At bEEfE
Height—— Height—— Height— Height—
Constant ™| Stem weight | Branches weight Leaves weight Total weight
Plot ’ k ‘ a k I a } k a k a
A 2.9724| —1.5789 2.9659| —2.2082 2. 6290 —2.0633 3.0233] —1.4648
B 3.9808] —2.4189 4.7986| —3. 6664 4.4931| —3.4900 4.1700| —2.3939
C 3.8702| —2.5552 4.7008| —4.0247 4.9949| —4.2579 4.0779] —2.5948
Total 3.7524| —2. 3162| 4.2418| —3.4121 4.3226| —3.5218 3.9187[ —2.3000

Him & b EHE R X OIS EORRIL, KEEXY EAICEBEERATAICH D, HEISFE UL SIE
BREEXOBEENKE,

IhBOBE» OHESO®R, B, EoH ERECNT5EE4% b Lw, Fig. 18 KR L7z, TOfHA
% Fig 16 WRLADDELDL Y PRV T LI, BEAREV IO I EREI ARSI LD, Y
REEEODOTONB T L,

e) EEIREIFMOBRMBREE
ER BB T, S 1EMOEHAZICX » kol 1 EHORMBRERORK%, Fig. 19 10K
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Table 15. Plot Bl & 1EMomf o T .
B & DA RER(DDEEK el e 1]
The constant values of relative § 80F  TTee—ee Bronches e
growth equation (1) between leaves 0 o fm—— Tl gyt
weight and nearest annual increment g’“ 0 Eom ""4“"‘ = S i
of stem on each plot. % 60 |- A B Is
v -
Plot l k " a = %0
LTS
A 0.9863 0.3495 & Stem &
B 0.9749 0.3130 w O
C 0. 8880 0. 5490 20 F
Total 0. 9395 0. 4391
0t -
i 1 1 1 1 N
ZOEGRY» S LEMoBRHBREEEZD & 3 4 5 6 7 8

», I lg MEELL LEMoSBMHE G8
DFER) ZIE L CTRRL DB Fig. 20 ©
b5, EORERIZ OV TIIE L DWRERD S

# B Tree height (m)
Fig. 18 BI'E & o LEH T EOEE

Percentage of tree parts weight of above ground
on each tree height.

B, THIYEOWTHS LERRE LI MEEROEDRERPAREE L L LI AL, FRBERKIS
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Relative growth between leaves volume and nearest
annual increment of stem.

EHOEHEERICL VEDRER KD TH D &, Plot A: 2.22 cm3/g/year, Plot B: 1.91 cm3/g/year,
Plot C: 2.28 cmd/g/year ‘C Plot B DMKV,
£) MEEELERD

NEERE L BER Y (BEER) oBfR% Fig. 21 iR t, MEBER LR SHEIKERTRES 2 &
13, ALY, FE®ICE ) FCREHSh Ty 5, 2o SEROESIAEOSVKIE EET, B
BHRZEELAICDH D, COMBRIEEOHEEZRE 5T B L0brd, ThbHORRIX Table16 0
wHEboORNTREIh D,

FHIE®M, R Dbl &

K'S
To5-=log $—0.51(log D—1)
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Table 16.  Plot 5D #EfE & £k D DO HExt
BEX 1) OFK
The constant values of relative growth equation (1)
between diameter at breast height and
crown diameter on each plot.

P

nN

Plot ! k a

R OsE oy

Crown diameter (m)

A 0.8534 —0.3538
B 0. 6415 —0. 2625
C 0. 5325 —0.2886
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[>%)

o
[

| N S |
4 6 810
M5 & & 205, BRICHIo DTS OFRBEEZ T 5HE L%

D.B H. () U B,
Fig. 21 [WRERE L HIR D OAERKE i) HBLEEE

Relative growth between diameter at
breast height and crown diameter. MR 2EKERE &AM RERRIZOWTIRATET©

HARIEBDTHBH, TNOOERIBECL 2RV VNS L, 1oOHHEKERTRLTEVEEL

BhELDLEV L L CARBEZERL2Zd v, MBIC X W A REMFRSEDL S b hrid

EDTHI ZORDI DBV ERNL, 1954 EETHHHA- KN LH L L DTN BELL, 2D

MM OBHRMD 8 4 (PR 1.3 m), 1344 (2.4m) LSEOREHR 18 F4 (5.3 m)TH 5,
a) &t REE L W S E

£ ERE L EEE S EORE Fig. 22 iRt £ EHE L BREOMRIIMEB DL VS D5 EAL
ZhY, PRVIORTAICH B, &, EOBRICREVTRBECHBO R VSOBENIESHS, Th
LOEMIE Tablel?7 OEKEZI >R X Y REN B,

Z DEFRD> LEIRSEOEEEZHRENFIIC D & Fig.23 iIKR¥, D% &HHIEIVI—i )—b) Th~7F
HBERMUTHS, 18 44D Fig 15 2 BELEHAL C3IEhbli, ZOR»D, MUt EHED
EERTOIHBOE D DPEOHERKE S BROEESIEVT &, Fcf—HETlaeh EHENKE

WIEEEDQEIENAREL, BOEEAR LV E¥brs, MARARARTESIIEHEED=Y <Y «
Fe=y RBHT, WEEESAELLsL, B HOHEBEL, EORENRITEIEERLE, &
DT LA EHEE WEEEROMMESE - EhD, EESOBRLABOMELTRT LS CBELEA,
Fig. 2 TR OL BV EER L TH B L& EHENKREL R B3, B HOMENPKELKD, EO
FIEHNEIRDT, MAREOFERIIHRMICK 2HEFREDOLSVEEE L DT, FETEV,

o

Table 17. AKEARID 43 L3 E & i FEESEOMRMRER (1) OB

The constant values of relative growth equation(1) between total weight of above
ground and parts weight of above ground on each stand age.

Relation £ FE—RE £ LIE—iE £ EfE—%E
Total weight—— Total weight—— Total weight—
Constant Stem weight Branches weight Leaves weight
Stand age 'k a k a k a
8 years 0. 7401 +0. 1648 1. 3422 —1.3826 1.0683 —0.6014
13 years 0. 8865 -+0. 0809 1. 3970 —1.8436 1.0843 —0.8909
18 years 0.9296 —0. 1223 1.2445 —0.9621 1.1528 —0.9542
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b) WEEE LM FIRES X O L EERSE
NIEERE & 24 L E S & O EERES B & ORItk %E Fig. 24 1R3, With & OBIFRIC IV T HER

T bk

BT LN TEAICT NS X 3 e biclis, ThbOBfRIE Table 18 D e b oIk bR

Table 18.

PR FI DN SRELE & 210 EHES L O LSS EOHEMKER (1) o%k

The constant values of relative growth equation (1)between diameter at breast height and
total weight of above ground or parts weight of above ground on each stand age.

VA

Relation | WHEE—®E | WEER—HE | Wang—eS | WEEE .

D.B.H—— D.B.H— D.B.H— B.H—
Constant Stem weight | Branches weight Leaves weight Total weight
Stand age\\ k a k a k a k a
8 yrs. 0.9674] +2.0395 1.5294f +1.9271 1.-.2050| +2.0276 1. 1931 +2.4871
13 yrs. 1.8109| +2.1045 2.6693 +1.3649 2.0916| +1.56972 1.9818| +2.2891
18 yrs. 2.1242( —1.0141 2.9174| —2.2723 2.6601] —2.1589 2.2757| —0.9770
Table 19.  ##h 3 OftE & 210 B E R X OHh - H6E 5 B OHEARER (1) DK

The constant values of relative growth equation (1) between height and total weight of
above ground or parts weight of above ground on each stand age.

\\\ Relation

BH—iRE
Height—

BiE—E
Height—

B —EE
Height——

HE—

Constant ™~ Stem weight | Branches weight Leaves weight Total weight
Stand age I k I a k a k a k a
8 yrs. 4.1935| —7.2641 5.8852|—11.1987 4.8329 —8.7309 4.8182| —8.2352
13 yrs. . 4.3620; —7.8907 6.0947|—12.5861 4.8163[ —9.4293 4.6549| —8.3722
18 yrs. 3.7524 —2.3162 4,2418|— 3.4121 4.3226] —3.5218 3.9187( —2.3000




YWHFWX 2y L

Y- 44 20 24
10—- 10 - 19
LS 8- L ¥
o 6 6 6
A 4 4 i
L o - r % i
27T 2l BT YA
5 E ~ O, th
2 - oL %bu ";’ |
.;.')5 oj:- 3 o ‘G 04 o
S o gof 5o 3
\ = o) e
5 o 1Byears oo g ot
+ g | d L 8
0 & K =
- o - W f:
L ' m " ) g
&, it ol wol .
oo~ i 008~ oog-
oob— N I5vears b oo oo
| & L | Byears oot
) 8 VE: A 8yem‘s o |
i J I o 8
° 4
o0 0w @ o 002~ oz
8
g )
Qo;i - 0.0‘08' = / ® o,oolE qooa:—
006 o.eoG-— I5years 0008 7 0008
Qooft- oo . aooff- ao04-
000z 0002 0003 0,002
°'°°J_dk_'1_o.l¢_ﬁ' N F— g ool '75.!1-‘ . g oool—gl—t L 5 °~"°'—5'z—'—uﬁr o ——4 L
& E E [ Rp-- A& E E M EE E
D.B H (cm) D.B.H (ecm) D. B. H (cm) D. B. H (cm)

Fig. 24 [9BEEE LA ENE, L5 s EORMNKE
Relative growth between diameter at breast height and tree
parts weight of above ground,

()« HYY - DX - 327D Q15 WO



— 22— MEABBIIEE B 145

xhs,
c) HiE & ath EEER X O EEEHSE
B L&t R E S X O R EE S EOBGRE Fig. 25 WRT, WISV bITIEFITRICHEs
OB E L DICAEAiTRS, ThbOERIE Tableld O¥EHKE I O>RXTREN S,
CRFTCLOETRY BOANKEDIENC, L AEHELER, BRELERL VA0V A
BREBGIEZ SN BH, Thd ok '
S=aH? }
L=a'Hb'
(S: #m@m, L: EE, H: #i&, a, b, a/, bt HFE
b
L=Ki S*s (Ki, Ka: E¥)
BRILT B ZERBEHTSHAS LENTELDT, SERKY Zblhofc, _
AT Y oA REBIR ORI ST, FHEEORE L > WELT 50, FREEOZEEHL
T, MBI BBV ed LD THDE, RESEEEZITLIENMLNI, O ErD, HMRE
CERE525/FLEL T, ABBEELD DB IZEPCRENT EPbrDT,

20— . 20— 200~ | Z)’—' o‘!.
: o - ar 8~
~ o I 6— 6 &
- - - - q
4 4 S 4 41 o Qb
o /6 r o0&, r ° Q
/ o p
2 3 f1) 24 ° 2 * L)
8 ~ oo
. b ﬂ 00 £ o/ T8
! LAV g\ I L 5 I
~ 8 ® [0o/ Tigyeq)’s ~ . g ~ o8 X
o 18years L ® 18yearsy
\%‘ o8- b - T °4de ® 0% Y
ot S0 o o % g o
£ b o° @ | Byearsef o 4 = 2
o = ' <Y° = 3
g "= e o Y e °d7° 2 ):5- %
= ° "
£ L g @
2 £ - o)
@ ooy @ gog P 9 oog B o0g
00¢] 20¢] 18years: . aog Y
o ] b 2
0.04) 004 ooy Ay O
& w T 3 H
002f—¢ Byears 002) 02 002~
I o, ln 0ol
0,008— 0008t o,ow_ 0008~
Qoog— 000¢] o0o0g} X 25 0006}
cooft— 0004 0uofi— 00041~
ooz~ 0002} 0002~ 00024~
| 00t 1 PSRN A I P 200l | I N I
2 4 6 B8 I | 2 4 6 810 . 2 4 6 810 - ) 4 6 80
i & & (- ¥ 7 5
Tree height (m) Tree height (m) Tree height (m) Tree height (m)

Fig. 25 #i& et FEHE, HEHHIEOMNRE
Relative growth between tree height and tree parts weight of above ground.



7 h =y RAERRKABRMKOAN CGF 1) (KK <Ko - KE - £ — 28 —

VI 5 E:3

RKRET » = G EBTOERER % S 21T, 19514, #HikBREEERTFEHSELESEK (&N
ERBEN) ORRET 7 < v btk (8 4£4E) CMMERBMORESRETHN, 1952 FR/ELXTT Lic,
pubc Az
Plot A: BK
Plot B: 10, 000 Z/4a X.
Plot C: fminFX
D 3T, 37wy s OFSHICEE L 1(Fig. 1),
REREZOIFTELY, 1961 F—HORBIFTAEEF IV, CNETOEFTRB LITREC &
LD E LD,
ha Bl FE, FHEE, TFHREER, FHBTH, FHEERD, WENER SMBRORERL
% Fig. 2~12 /R L7z, %/ Plot A Ofi% 1L L7zt D Plot B, Plot C O DREZ]L% Table:
10 KR LA, Chb DEOARBEOHED 5 I niE, ThETOEL OME LFLTHHE, —
BLTRTEOEDX 51Tk B,
1. ABEENAZVIZENEEDHO
FHMEER, THERD, FolErTEE, TmiiE, ER.
2. AEBEFPREVIEEKREEDDO
WEARK, MTHE, ke H-DKTEK, ke B72) B, HEE.
3. FREEEOREELSURVELD
IR,
R BRERRIC OV TRAKEEOHE (Fig. 13~21, Table11~16) I AHEEOHELMAL 2L
X OB OFE (Fig. 22~25, Table17~19) & o\ TR 2Nz 7.
HENERAABEEL D MBOEEEREL 5135, ABFELHRBORED S Ik —EL TR
i o
. AEEEOREOHBHIREVLO
BE—IEERE ME—RE ME—RE S —%E 88
BIRD o ,
2. FEEEORBEOHBNLI LD
e ERE—NE, S ERE—EE, WHEE—RE, WEER—HE, WeEE—F
B, HE—RE | EHOBRHBRER.
3. FHEEOXELSF b D
e EHE—8%E, WEER—=al LT,
4. MEBOEEE>F5HD
e ERE— LS E, WHEE—4at FIES X O RRRSE, BiE
X O EEFSE,

£ ERE, WEEE—

£ EiERS




— 24 — CHREHBEIIE RS 14 5

fr & 1L ] T

Measured data

Mo E | K @ | Tmes | MEE ¥
Observed Stand treatmen | F | H | R
Tree height | Diameter Crown
year (yrs.) Block m) (m) diameter
1 | A 2.5 2.5 1.4
I i A 2.5 2.3 1.4
il A 2.3 2.1 1.1
1 ! B 2.5 2.5(1.3) —
1953 10 I B 2.2 2.2(1.0) ' —
m B 2.0 1.6(1.0) —
1 | C 2.2 1.8(1.0)
1 | c Lol 16109 —
il | C 1.9 1.0(0.7) —
1 A 2.7 2.6 1.4
Jig A 2.5 2.5 1.4
m A 2.4 2.1 1.1
I B’ 2.7 2.7(1.0) 1.3
1955 12 hig B 2.5 2.5(2.0) 1.2
m B 2.0 1.9(1.4) 1.0
I C 2.6 2.1(1.3) 1.2
I C 2.1 1.6(1.1) 1.1
I C 2.0 1.1(1.0) 0.8
1 A 3.3 3.9 .8
I A 2.8 3.6 .7
il A 2.7 2.8 1.4
1 B 3.6 3.7(1.0) 1.6
1957 14 i B 3.2 3.5 1.4
il B 2.4 2.3 1.2
1 C 3.5 2.6 1.5
il C 2.7 2.0(0.4) 1.2
il C 2.3 1.2(0.5) 0.9
i I A 43| 501 2.0
| i A 3.4 4.6 1.9
‘ m A 2.9 3.5 1.6
! 1 B 4.5 4.5 1.7
1959 | 16 i B 4.1 4.2 1.6
i m B 2.7 2.7 1.5
I C 4.4 3.2 1.5
i C 3.1 2.4 1.2
m C 2.7 1.5(1.0) 1.1
1 A 5.4 6.2 2.0
I A 4.1 5.8 1.9
I A 3.4 4.5 1.6
1 B 5.4 5.2 1.7
1961 18 I B 5.0 5.0 1.6
il B 3.1 3.5 1.5
1 C 5.2 3.8 1.1
I C 3.5 2.8 1.3
m C 3.1 1.9 1.2

FAGEE, FHWER, he B0 FERO () 38# 1.2 m UFOMADIEOME, () Ok
LN ARDER.
The average diameter, average basal area and basal area per 4« for the trees taller than 1.2m,
on the diameters at the ground level and shown in parenthesis.
The tree number in parenthesis shows the number of trees shorter than 1.2m, while the
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of each plots.
1% Average ha ¥4 7= b Per ha
BT A B m R % & N % L/ T L7 it
Clear length Basal area Volume Tree number Basal area Volume
(m) I (m?) (m?3) (No.) (m?) (m®)
0.9, 0.0005 0.0015 4,900 2.57 7.52
0.9 = 0.0005 0.0016 4,700 2.56 7.58
1.0 0. 0004 0.0012 6, 300 2.47 7.48
— 0.0006(0.0C01) 0.0018 10,0 500) 5.54(0.03) 16.71
— 0.0004(0. 0001 0.0012 10,000¢  200) 3.95(0.03) 11,91
— 0.0002(0.0001) 0. 0007 10,000  600) 2.29(0.05) 6.92
— 0. oooago.oom) 0. 0009 30, 400( 1, 400) 9.42(0. 14) 26.13
— 0.0002(0.0001Y) 0.0006 35,000( 3, 900) 6.65(0.34) 18. 58
— 0. 0001(0. 0000) 0.0002 | 134, 700(25, 400) 10.73(1. 12) 30. 24
1.0 0. 0006 0.0017 4,900 2.95 8.33
0.9 0. 0006 0.0016 4,700 2. 80 7.58
1.1 0. 0004 0.0010 6, 300 2.42 6. 44
1.0 0.0007(0.0001) 0.0020 9,300  100) 6.71(0.00) 18.74
1.1 0. 0006( 0. 0006) 0.0015 9,900(  100) 5.46(0.06) 15. 27
0.9 0. 0003(0. 0002) 0. 0007 10,000(  400) 2. 48(0.08) 6.92
1.3 0. ooosgo. 0001) 0.0012 27,400(  100) 13.12(0.04) 33.23
1.1 0. 0003(0.0001) 0. 0006 33, 400( 3, 800) 8. 17(0. 46) 20.91
1.3 0.0001(0.0001) 0.0003 | 126, 500(24, 400) 12.40(1.99) 32.36
1.1 o.0014 0.0039 4,900 6.67 19.18
0.9 0.0012 0.0031 4,700 5.44 14.52
1.3 0. 0007 0.0019 6, 300 4.48 12.04
1.3 0.0013(0.0001) 0. 0040 9,300  100) 12.22(0.00) 37.06
1.3 0.0011 0.0032 9, 900 10. 43 31.62
1.0 0. 0005 0.0015 10, 000 4.86 14.75
1.7 0. 0007 0.0019 26, 300 17.93 49.95
1.3 0. 0004E0. 0000) 0.0011 30, 600 400) 11.82(0.00) 32.92
1.5 0. 0002(0. 0000) 0.0004 | 107,500( 5,300) 17.04(0. 19) 47.46
1.5 0.0022 0.0071 4,900 10. 98 34.80
1.2 0.0018 0.0051 4,700 8.66 23.78
1.4 0.0011 0.0032 6, 300 6.92 19. 85
1.8 0.0019 0. 0064 9,300 17. 46 59.12
1.7 0.0016 0. 0053 9,900 15.53 52. 60
1.2 0. 0007 0. 0023 10, 000 6.88 23.30
2.4 0.0010 0. 0032 | 23, 500 23.44 75.02
1.5 0. 0006 0.0019 | 29, 400 17.10 54.71
1.8 0. 0003(0. 0001Y) 0.0008 |  81,200( 1,300) 20. 45(0. 06) 65.43
1.9 | 0.0034 0.0123 4, 500 15.25 55.25
1.4 0. 0029 0. 0084 4,700 13.75 39. 69
1.5 | 0.0018 0. 0050 6, 300 11.01 31.49
- 2.5, 0.0026 0.0099 9, 100 23.30 90.06
2.3 . 0.0022 0.0084 9, 900 21.58 83. 43
1.3 0.0011 0.0043 9, 900 11.08 42.84
3.1 i 0.0014 0.0051 | 21,200 29.18 108. 52
2.0 | 0.0008 0. 0029 26, 700 20. 83 77.48
2.2| 0.0004 0.0015 | 62,900 25.18 93.67

Wi 0 1. 2m DL EDOSIARDME DO, AHD () 3HE L2m UTFOFM, () Ok ok

are based on the diameters at breast height. while those for the trees shorter than 1. 2m are based

tree number without parenthesis shows the total number including the former.
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fF £ 2. EAAKEE({E—%FE Measured data of sample trees.

Plot A
, " S ) i E
y WEIGE | B % | ETH # i Dry weight (kg)
0. . ear e ' N
D. B. H Height length #% P53 £ ! =t
(em) (m) (m) Stem Branches Leaves | Total
|
10 4.8 4.5 1.9 2.05 0.41 | 0.53 2.99
13 7.4 5.7 1.4 7.16 2.88 2.03 12.07
22 3.7 3.4 1.2 0.96 0.35 0.28 1.59
29 8.5 6.6 1.9 10. 25 3.39 2.33 15.97
30 4.7 4.7 1.8 2.79 0.77 0. 63 4.19
3l 5.5 5.8 1.5 4.20 0.72 0.58 5. 50
36 6.0 5.4 2.5 4.31 0. 59 0.42 | 532
37 5.7 6.2 2.0 . 4.59 .27 | 0.73 6.59
41 6.1 5.3 23 | 472 1.36 1.05 7.13
44 4.1 5.2 2.2 2.46 0. 49 0.61 3.56
47 5.3 5.8 2.7 4.07 0.74 0.87 5.68
56 3.5 3.6 L5 I 117 0.21 0.16 1.54
59 6.7 4.9 2.0 | 4.43 0.96 0.77 6.16
60 5.3 4.3 1.5 | 254 0.65 0.47 3.66
61 5.3 6.4 2.8 ’ 3.71 0. 94 0.70 5.35
78 5.2 4.4 1.7 2.62 0.50 0.35 3.47
8l 8.7 7.3 2.6 10. 89 2.50 1.92 15. 31
84 8.9 7.2 2.1 10. 68 2. 54 1.63 14.85
90 3.6 4.3 1.7 1.33 0.3l 0.29 1.93
93 6.7 6.5 2.9 6.15 1.18 0.79 8. 12
Plot B
, " o . Dry weight (kg
WOEEE | B B | TR # & Dry weight (ke)
No. D.B. H | Height | Srear @ " B
(cm) (m) (m) Stem | Branches | Leaves ’ Total
! |
3 6.5 5.9 1.6 4. 60 1. 50 | 1.24 7.34
8 3.3 3.8 2.2 1.17 0.29 0.12 1.58
18 3.9 4.7 2.0 1.52 0.39 0. 47 2.38
19 3.5 4.3 2.0 1. 30 0.19 0. 36 1.85
20 3.1 3.5 1.4 "0.79 0. 26 ‘ 0. 26 1.31
21 4.5 4.8 2.5 1.90 0.59 |  0.45 2.94
23 8.3 7.6 25 | sl 2.41 | 1.58 12.30
26 8.4 6.6 2.5 | 8.94 2.85 ' 2.26 14.05
32 8.6 6.9 2.3 | 10.43 3.65 2.21 16. 29
34 8. 4 6.0 27 | 892 2. 42 1.98 13.32
35 9.7 7.2 L6 | 12,79 3.94 2.68 19. 41
40 2.8 4.1 2.0 | 1.20 0.17 0.18 1.55
46 2.8 4.7 2.6 1.29 0.09 0.17 1.585
52 7.9 6.7 3.0 8. 21 2.54  1.60 12.35
61 3.3 5.0 2.4 1. 22 0.22 | o0.16 1.60
79 3.1 5.4 2.9 1.19 o.11 | o0.18 148
84 6.8 5.6 2.6 4.58 1.95 1.55 8.09
87 1.9 3.2 .7 | o.38 0.06 0.04 0. 48
88 5.7 5.8 3.0 | 4.20 0.80 0.84 5. 84
100 1.7 3.0 2.0 | 0.28 0.03 0.03 0. 34
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Plot C
| wmmE | w owm | mTw ¥ & Dry weight(kg)

No. D. B. H | Height lgllezgl & £ i =
(em) (m) (,%) Stem Branches Leaves Total
6 4.2 5.5 3.0 1.99 0.36 0.33 2.68
18 6.1 4.9 2.5 4.06 0.87 0.88 5.81
19 ! 3.1 5.7 2.8 1.30 0.11 0.17 1.58
27 7.4 6.6 2.8 5. 66 1.76 0.99 8. 41
34 ' 8.6 7.0 2.1 10. 26 3.04 2.09 15.39
37 3.0 5.1 2.9 1.09 0.08 0.19 1.36
45 \ 2.4 4.4 2.1 0.57 0.09 0.09 0.75
51 | 5.7 6.4 3.5 [ 4.31 0.67 0.75 5.73
60 ‘ 2.0 3.4 20 | 0.38 0.04 0.03 0.45
76 7.8 7.3 a8 | 8.49 1.87 | 1.40 11.76
78 4.3 | 5.6 3.3 | 2209 | 0.25 0.30 | 2.64
79 1.7 3.5 2.4 | 0.27 \ 0.02 0.01 | 0.03
8l | 6.0 5.9 2.4 | 4.66 0.76 0. 69 6.11
87 [ 5.5 5.8 3.5 | 3.3 | 0.67 0.63 4.86
97 5.5 6.3 3.3 ' 3.72 | 0.67 0.63 5.02

; |
101 3.5 | 4.8 2.2 1.26 0.24 0.22 | 172
102 4.0 | 5.5 3.9 l 2.03 0.33 0.36 2.72
103 3.6 6.0 3.3 2 78 0.39 0.34 3.51
104 . 1.8 3.8 24 | o3l 0.02 0.02 0.36
105 2.5 4.7 3.0 . 0.67 0.05 0.09 0.81
106 1.5 3.2 L9 | 0.29 " 0.03 0.02 0.34
107 5.4 | 6.7 4.0 3.71 0. 54 0.39 4. 64
108 3.0 | 3.9 2.4 | 0.79 0.14 0.06 0. 99
109 3.6 5.9 3.3 | L.s2 0.21 0.21 1. 94
110 3.8 | 3.4 2.0 ! 1.13 0. 41 0.15 | 1.69
111 1.7 4.4 .0 | 0.36 0.02 0.03 ' 0.41
112 | 2.5 4.5 2.8 | 0.67 0.06 0.07 ' 0.8
113 I 3.5 5.9 2.4 1. 66 0.17 0.17 | 2.00
114 29 54 | 42 | 1lie 0.04 0.04 ’ 1.24
115 4.8 ‘ 6.0 | 3.1 | 2.9 0. 62 0.63 | 4.15
, .
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Growth Analysis on the Natural Stands of Japanese Red Pine
(Pinus densiflora Sies. et Zucc.) I

Effects of improvement cutting and relative growth.

Takashi Anpo, Katsumi Sakacucai, Tadanori NariTa and Shoobin SaToo
(Résumé)

To study and obtain effects of improvement cutting on basic data of Japanese red pine
thick stage stands, the experimental plots of improvement cutting were established in the
National Forest, Mashiko Town, Tochigi Prefecture, in 1951~1952.

The plots were established on the naturally regenerated stand of 8 year-olds in 1951.
We treated so as to obtain the limited values of the wide spaced stand and the over-stocked
stand, and the growth of tree in the wide spaced stand resembled the growth of the isolated
tree, and the over-stocked stand was proceeding in the natural thinning.

The treatment of improvement cutting was done as follows:

Plot A: Wide spaced plot. When the stand begins the competition, thinning is done.
Plot B: 10,000 trees per ha. in 1952.
Plot C: Non-treatment plot.

The arrangement of experiment plots are shown in Fig. 1.

Since 1953, diameter, height, clear length and crown diameter of the trees in each plot
have been measured every other year. In 1961, we measured the weight of the stems, the
branches, and the leaves of the sample trees in each treatment of block I. We sampled 20
sample trees from Plot A and Plot B, and 30 from Plot C. The sample tree volume was
calculated by the stem analysis, and from these results we calculated the total stand volume
of each plot in each measured year.

In this report we describe the development of stand structure elements in each measured
year and discuss the relative growth.

I. The development of the stand structure elements.

The development of tree no. per ka., average height, average diameter, average clear
length, average crown diameter, basal area and volume of each plot are shown in Fig. 2 to
Fig. 12. The development of the ratio of the above mentioned values of Plot B and Plot C
to that of Plot A, are shown in Table 1 to Table 10. The results are summarized as
follows:

1. Average diameter at breast height, average crown diameter, average basal area at

breast height and average stem volume decreased with the increasing stand density.

2. No. of dead trees, average clear length, basal area at breast height per unit area,

stem volume per unit area and crown closure ratio increased with the increasing
stand density.
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3. Average height was not affected by stand density.

II. The relative growth.

The relative growth has been studied mainly in the field of Zoology. The relation

between two parts of growing system was shown by HuxiLey? in the following equation:
y=bx¥ .
or log y=klog x+a (b, k; constant, log b=a)

This relation was named ¢ Relative Growth’ and the equation was named *‘ Relative
Growth Equation’’ by HuxrLey. We have much information on the absolute growth (the
relation between the time and the stand structure elements), while we have very little
information on the relative growth. KiTTrEDGE!®), and MaruvamMa and SaT00'® did not use
the term ‘‘relative growth ’’, but showed the same equation on the relation between diameter
at breast height and the amount of leaves. SaToo et al.292D) applied it to the estimation of
the stand leaves volume. Topa2)2) showed the same equation on the relation between
diameter at breast height and crown diameter. Karoo® applied the relative growth to the
analysis of Abies sachalinensis stands, and the Four University Party3® showed the many
relative growths on naturally regenerated forests in Hokkaipo.

In this report, we studied the relation between the relative growth and the stand density
or the stand age. The effect of stand density on the relative growth is shown in Fig. 13 to
Fig. 21, and Table 11 to Table 16, and the effect of stand age is shown in Fig. 22 to Fig.
25, and Table 17 to Table 19. The results are summarized as follows:

1. The relative growth is affected more by stand density than stand age.

2. The stand density has an influence on the relative ‘growth of height—diameter at
breast height, height—stem weight, height—branches weight, height—leaves weight,
height—total weight of above ground and diameter at breast height—crown diameter.

3. The stand density has little influence on the relative growth of total weight of above
ground—branches weight, total weight of above ground—leaves weight, diameter at
breast height—stem weight, diameter at breast height—branches weight, diameter at
breast height—leaves weight and leaves weight—nearest annual increment of stem.

4. The stand density has no influence on the relative growth of total weight of above
ground—stem weight and diameter at breast height—total weight of above ground.

5. The stand age has a great influence on the growth of total weight of above ground
—parts weight of above ground, diameter at breast height—total weight and parts
weight of above ground, and height-total weight and parts weight of above ground.



