WAOKIRY IWT 20F% , 1%

AR DAL Y 1B 5 2 WFE -

W R m 7
woE ok B WOk W
o .
#

HICESERY L RAO I LADIARICH E M T 2 ICHOMHECERA DO b B YV D
Db B Bht O L NEOHAEATEICH T 2 ES O TR b ORI LTRAD TS
2y BV BIDIAA G LB ATIRE A &2 & & ICHOHOPEE KT 2R3t L
faaowwﬁ@&mMﬁ@@ma&ﬁ%m;ormm@eaam&a$&‘%@&E%ﬁ,
IKTEAN BRI 2 SO EAHLEIC EOTHSDTH %o HEXRORMICHS &\
%Eﬁ%t%%@ﬁmmm&otwﬁﬁen~m01ﬁmﬁﬁﬁ%§én‘&mﬁﬁﬁﬂMé
15 L ORI BADTH 3o :

E

MLTRE CBIEME L ZOoT b MEEROMTIT X DO THOMBERPADRIERFE « & M

ZRELDTH S BN A O EHEHO R OLETH 2 LA,

%C@Lw®~mm%%@&mﬁ%ta%@nmm&a%@f@eﬁmaﬁ$&\2%%%
DRI D &y IS ILT B MK T 2 —AR—ARO IR AT <\ iz <
BLADTAKE W LTI L 50T L OHTH D0 = .

TR T EEMEIOMTE 2% O 2 XX 2 2 TRSME &k 5 b O R{FHO
SO T D 5 M2 IO S b O BHEIC X O TH LI AL 2 BOTHOT,
%#@ﬁ%m&nw\%é%%@Wmﬁé%éuzﬁfbor\g}#‘ﬁ?vV\T%vv
OIEICRBIIORE 746 L TR 2 RIS B % 2 0T BDo ‘

AT 1 ARDVAD D DT JLOAA A HIATERIAD b OB 21 FICHE LK%
ROTBS LT Bk by LOMHICET % DI D ARFED b OTH Y\ ZA%k
DRARIZEEICITEZ BDTHE D SAETESLT & Pi“kﬁ*%lt?ffiﬁffﬁ L’f%irt ETH 2N BIL—2DH%
B LI M3 2 12 LT by FEO MO bR b & 5B NTIE2 Tioko i ik
SABCHICEE B, LTR20 kT b LA22 2 Th2e
KEICy SHEAROMIRE s —A—AROWHKORD & ORIRICER LEEE B WA
PSR ARG C 72 %y 1 T % IC A0 C A ARG T 2 1 T ¢ ol H
RAWRTH % ifi LT —HFREICHITED A b A4 & JE IR LATC 2 & RINIET
%y ML TIEOEA L ADIARLORE S & 25 SR 2 & % 3 1T/ Wy EORSBIR
BT BRSNS —BEC B D7 & LET: b REIOAD RO MAHICIE  + Hito

.%ﬁ%ﬁ@ﬁ%b@ﬁéﬁ“%&%b@Eé&“ﬁbfﬁ%@fbé\WLT%MWﬂ%kﬁ



g MoK Y 1B 551%

{ DIE T Y BB LTS & & 1oy MR il SpRic EoT AN TRES &
ETHOTHLBEMAL I L TR LETH % LH~5 T LR IHTD 55

KT I TR IEE A O M i T A2 A3, RIEREH 2B~ 2 DIc :ﬂé@@'}}ﬁﬁié 2Ek
Ty B A OB D S RER O TSI ® b DT H 2 WA TH % IO
AL OB AR D O 2 BAMEE T2 HO%E ) BEERICTS b ILOE DY
EARMERZDTD % LI ZAMEOMITED 5 HmEHT OISR Tk V‘%}{ﬁ\f% 2
BED A AR DI R b 721/%’) LD EME Ly AEDTPEIRD 24 E T 2HOHES D
PRI L TR0 TS D+ FIRHCN 5 HOBAKEARE 7 LT/ES D TH 2,
FBIL S OIRRICHE 2 IRIEAM D B — DMK 2 WA & D b S5~ & ZHURICHES 7
VIETH 2o = : . |

fhuiC LT SRR % b0y O SHIERO I & BEOBIRAD b« IO
O HEER L 5 b DSy HICHSE LI3% b OTH % & BAEIRICRWTHIR ) 0 2 chilkd
25DTH3 &%’\%_C LIRTETEREVWT LETHZ LB,

ABIE PRSI (A FRUT 7~ ) FMICRY 5 AMHORKBID (OUF
ICHARD LR % BASICRIRE LI €I Lie b O TH DT, WIS 2 1R ) OliEx
B LB B Uie b O THOTy ILOF AR ERIHAOBL MEAK O
Dt BT S H OB A Wty FE 1A DIAREICHA DR D 2 T &
B B 2 B LA RO Z AR ) sk LT Fobbhb i IO M O R IE R A0z Lig
BAMEHRCER T 3T LB 3O TBEs ' |

PEH A ORI £ B3I 7e 5 TG & ONIIC i & HIBNBIRASD 2 226095 % hkt
EHOTET, LALLM (1944) OMBEON ETHRE LD T 45 JEOWE
OIRHS b B b S IAN20%: (1945) 5 FI24H HpMEOZIEF H OB CH% LT L2
DT EEHCABHRE LTEIKPTD 5,

1 skt

FFROMEERT LK E DI D TB 5o

(1) Wi Tawy, 2¥

(2)  HAOPfEHL |

Tawy BRI R MR RSB
A F TR AU TS E Rk RN R )

(3) Mo AR Bkl AU

= 7 2 Yk (iR ER)

450 9301 1864
45077 900 7 1697



HoADHIRY 1= BT BT

=
6.0A 7 936" 1637
6.00]” 9367 155 7
8.0A" 907 " 987/
-
8.001" 936 /7 1277
DI_RATAL % IFNL8AE (1943) T4
%4 (AR . -
I % 0.3556 T~Z7% =]
IR 4 4 (1929) FHs 39574
no167 (1946) ” 216/
roo1n (1946) 1437
H 9~ 0.3263 P~F@=n]
TR 4 4E (1929) FHAR - 345
Table 1. The distribution of numbers of tree with respecf to diameter and
» branch-spread”
(1) Pine. Plot 4.5A (on 1943)

"I“)\-\’E:?- 4 5 6 7 8 9 10-11 12 13 14 15 16 17 18 19 20 21 22 |Sum Mean
4.5 loeal 2|.6.0]
5.0 i S e 71 6.9
o R R T T R R | 15| 7.3
6.0 T R U 19| 7.4
6.5 wioBs Traden 34 3B~ s s 28| 8.6 |
Crleem gL SR S e 23| 9.7
7.5 R L B SRR G e T (B R | 26 | 10.7
8.0 Bl o et e BRI Ly ST 1 18 | 11.1
8.5 T v Sl K B R O e 25 | 11.5
9.0 T SR SR e S e | TS
9.5 e R Al 6 |12.0
10.0 $ o8 e e 4112.8
10.5 |~ 2 2| 9.8
sunl{ 57 {5-29 %A 93 24 18 26.12 5 1 33 1 = 1 - =tiss
Mwﬂsf59&0&111141714&nm7ﬁ9517&710-sn--

Remarks: b.s. means branch-soread

Unit of D is “Sun” 1 sun=!/ssmetre

Unit of b. s. is “shaku” 1 Shaku="/3.smetre=10sun
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Table 1. * (2) Pine. Plot 4.5 (on 1943)

5% 4 5 6 7 8 9 20 11 121314151617 18 19 20 21 22 |Sum Mean| -

4.0 11 2 5.5

4.5 g il 6| 7.2 -
5.0 e 10| 6.8) :
5.5 Tl e A e e A 14| 8.2

6.0 bnd e g s 16| 9.3

BRIl e F paet o e ey 24| 8.7

7:0 g g m S g Sy 20 | 10.1

7.5 At e B i du s 22 | 10.1

8.0 St S RN g e e . 18 | 10.9

8.5 ‘ S R e SS90

9.0 S oS e E R s 9|12.4

9.5 PR e e ] 3 31187
10,0 -« ol 31150

10.5 1 - = -~ ~ =1 2 | 16.0

1.5 1 ' 113.0
Sum151317172028211668343—2_—'——‘1695“

Mean 6.5 4.8 5.5 6.5 6.5 6.8 7.0 7.4 7.8 9379907998 - 9.3 - - -

Remarks (contmued) Plot 4.52 means the plot in which the trees are

planted in. form of 4.5 shaku triangle and so on



WAOKIYITMT a0 . =8

Table.l. (3) Pine. Plot 6.9A (on 1943)

p>% 4567891111213 14 15 16 17 18 19 20 21 22|Sum Mean|
SR 1 ; 550
4.0 1 - 1 2| 5.0
4.5 2= - 562
5.0 1%t 4| 6.5
5 il g ageg Ao g -0 17| 8.5
6.0 12485388 -1 16| 9.0
6.5 133,404 2 26 | 8.4
7.0 e B G R e 13| 10.2
7.5 33076 3 2 = 18 | 10.6
8.0 S e R Qe R N TR S
8.5 e a4 2 g srlli= =01 -5k
9.0 R b | 9| 12.7
9.5 s o o mimin e e 3| 147
e, e e | 11377
10.5 : foa el g S Y 3|16.3
11.0 1% 2|18.5
1.5 1 1]18.3
12.0 : : e e 2|16.5
Sum| 1 61112242522191213 2 6 2 - 4 °2 12 -|163
Mean| 40395.76.26.86.97.47.37584 8.5 8.9 9.5 - 10.8 9.5 8.0 10.0 —1
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Table 1. (4) Pine. Plot 6.0 (on 1943) A -
Iﬁ 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 |Sum| Mean|
4.0 2 : : 2] 5.0
£51 1 =2 1 3 4| 6.8
Eh 9 - 35 4 4 5 6.2
5.5 e e G T SRR Tt 1] 8.8
6°0 Ao 4=t o 17184
6.5 ST LS e S e e 2007
7.0 e s e e 25 | 10.4
7.5 1 G loe L B0 12 | 10.3
8.0 1 =8 13-3 %19 13 [ 11.2
8.5 2 = 1-- 5% o o g . 18 | 10.6
9.0 Bio— v e 6| 14.7
-9.5 S B g 4]13.8
10.0 e ot =y 3 [14.7
10.5 e 21]18.5
11.0 I 11210
Sum| 3 3 8 15 25 26 15 17 13 9 7 5 4 12 - - 2 - 155
Mean| 4.8 48 62 5.2 6.1 7.1 6.8 7.5 7.4 8.37.982849.59.5- - 10.8-

Table 1.

(5 ) Pine. Plot 8.0A (on 1943)

5214567 89101112 13 14 15 16 17 18 19 20 21 22|Sm Mean

gt - 1| 5.0
FEF =1 1| 6.0§
5.0 frmicni oo g 3| 8.7
55 t = 5| 8.8
g0 o0 =519 eia 8| 8.3
6.5 R af g 12 10.3
7.0 T 501 7] 9.1
7.5 Fig gy = g 11 10.9
8.0 541 3 4 13 | 11.2
8.5 e 11| 11.4
9.0 [ Ebe Ui 6|11.2
9.5 g e 3|11.7:
10.0 gy 3|17.3
10.5 e B e ) 2 |14.5
11.0 I e S R e 6|15.8
1.5 S ek S ey 84165
Sum|- 234814151016 8 4 1 4 2 3 3 - 1 -|9§
Mean| - 5.05.07.36.67.07.2 8.2 82 8.6 7.5 115 9.9 10.8 11.2 10.7 - 11.5 -
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Table 1. (6) Pine. Plot 8.0] (on 1943)

B\bj 456789101112 13 14 15 16 17 18 19 20 21 22 Sum Mean
L5 1y 41- 5.8
5.0 1.3 4 ,7.8
5.5 e s T | 9| 7.9
bl 2.0 2 z 10| 85
GEFL-~ =« 4622 41 20| 8.7
- 7.0 e e T B e 13 | 10.1
7.5 | T 14190 a9 12 | 10.2
8.0 i 41 -1 110 | 10.1
8.5 | S s RS o 12 | 12.0
9.0 -2 30 i 9|11.9
9.5 =g AR a4 4 15.0
10.0 , =1 =1 3| 14.0
10.5 : T e 1. 3]16.0
1.0+ - f o el =31 -4 (17.8
11.5 fol ot e 2 L 416.5
12.0 -1 === =1 1T = 11555186
125 _ : i ‘ 1-117.0
Sum |2 2 6 81520161314 6 -5 4-4 318 2 -2 I 127
 Mean5.55.35.87.46.06.7757.58.4 89 9.7 9.8 9.311.310.511.511.810.312.0




Table 1.

(7 ) Cryptomeria. Plot I. (on 1929)

T £ (oW

D*Q‘i']‘ 120 130 140 150 160 170 180 190 200 21Q, 220 230 240 250 260 270 280 290 300 310 320 330 340 i Sum | Mean
6 ' 1 1| 160.00
et [ _

10 2 - 2
12 it i DM o s N R R Sl e 4 | 177.50
14 Sty R (e ot IR el R 11 | 170.00
e RN, AL L el L RN Tl R G 21 | 164.29
18 R SRl URE L o R TR S R TR 2 | 182.62
20 S AR ORI G e S S sl S il DGR, 70 | 189.57
22 i N W R O L PO R AT SRR AR R 67| 200.30
i B el A L g L G TR e g e e e 66 | 208.79
26 L™ 3 e a T A U T s g 1 39 | 227.95
28 U e v gy AR OS CTE 1 32 | 245.31
30 Jelim e AR i e e s e R e 18 | 242.22
o ML e oy 2l i SO SO 1 1 | 16 | 267.50
34 N R i P it 1 4 | 260.00
36 i e 2 3 | .300.00
381 1 1 | 300.00
Sum% Bt 8% 16,20 2617 S0 BB AT TRaInap i aRE. B (A9lo s 7 L0E B4 6 1 ; '395 |
R e R T e A )

o B g R < G = R S~ Gl T ) O - R < = e )= & R3]

Remark: Unit of D and b.s. is cm




Table 1. (8) Cryptqrneria. Plot (II). (on 1929)

Mg &

D\ﬁ&\ 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350, | Sum | Mean.
| _

10 { = : ] 1 200.00
i Al S S W PR e . 2 ‘ 135.00
14 i 7 B 2 AR TR s 2 el | 4 137.50
16 " o] [ o2 S MR IR B Lt S 0 e [l 24 172.92
18 o 0 o N2 LA S i [0 A B B 6Tl SR 2 45 173.56
20 8. jad B NG VNGNS gy ViGN T 56 | 184,82
22 ot L2 S8t TR 5t R M R SRR o MERH = (R j PN (R R 64 190.47
24 TIPSR S Smts RIS R 1) Y B e L R e T A G e Bl 1 59 204.75
26 e Ll i b et A ST PO R ] L) 44 214.77
28 1 e i e B2 AR SASRER L IOMAN. ELRG L TR SN b (R T LR b= 1 25 226 .40
30 1 DTty (GRS TN, | SO [T e e~ s A 15 1 23600
32 b I s 3 | 276.67|
34 3 T R e e IR sl iy s I o B S 2 e B O e 2 180.00
36 = = —
38 2 < —
40 1 i 350.00
Sum s egie i0r 57 G 1800, 36 14891 281 1891183 BRGS0 7 A S SR | A e i i il ! 345 5
SR e N S S |
RS- S T R B il - S T i

| (Y @

&=




Table 1. (9) Crypfofneria. Plot (HD. (on 1929)

190 100 110 120 130 140 150 160 170 180 190 200 210220 230 240 250 260 270 280 290 300 310 320 330 Sum Mean.
10 1 1| 120.00
12 AR e b N R S S 6 ' 155.00
14 U e e e S 5 | 134.00
16 o el i Sl i o g 32 | 152.19
18 RNl W O S e DA R 20 | 15897
20 Nl e e g e s T e LG 60 | 177.00
22 7 36 e er e HIE e NE el e L vy HiTes - 178.86
24 A e e SR S USRI R T 103 | 190.29
26 § s e v e s e e e e i L s g ¥ 64 | 201.09
28 R YN U RS W N I B RIS S W 39 | 210.26
30 : (e SR e e A D A e S 18 | 212.22
33 “ el ol S T R L S 6 . 23888
34 i " I 3| 260.00
S N e R S S 1 i54 |
o 88%R3333£33£538%:58*88 8 |
éﬁ o g D s = Mo et e e R il oI - < B o e R el 8 |

0T

Th oY

QAT




Table 1. (10) Cryptomeria. Plot I. (on 1941)

AL | . -
]f?'\s ' 170180 190 200 210 220 230 240 250 260 270 280 290 300 810 320 330 340 350 360 370 380 390 400 410 420 430 440 450 460 470 Sum  Meari
N y J 8
16 1 | i T ‘ 11| 21000
18 el f / i > - = i .
20 ; I 2| 245.00 i
22 | ‘ e B R 2| 260.00 B
24 GO R R R 12 | 255.00°) .
B AR TR S VEICRE SRR b TR L 20 | 258.00 i
28 ke G BT IR e e 20 | 27000 | 3 L
0( . AR AT R R G A I e S S e e
32 |, e S R (- R IR S S £ S SRR RS SN S 32| 287.50 ) =%
34 i T NENSE . o S Ve e R B 29| 300.69 | |=
- o e G R [ T A N A B (T A , 16 | 306.88 | &
38 T s SN MR S TR W | 13| 304.62| |=
40 , T o e g, R AT 11 | 337.27 f‘%
42 TR G B LSO L OV ‘ - 10| 329.00f
a4 ’ : i e DRI ' ‘ : ‘| 2] 315.00
46 DT R S L S , 3| 363.33
48 |. ' : Lo e 1 - 2 st
B0 | ' i ' 1 : 1| 310.00 ;
52 ! el T bl s R e it 1| 420.00f - |
Sum‘ oy s RS AIB U ABENG s ilGh il 7 R A0 s Dol TS NYELEWNG (3 e NG Rt I e s ST } J
ale i leeiEisic oisn @ nmis ny g Gie g s e i |
SR R SRS - BT R B el - SN R 0 d
. - |




Table 1. , (11) Cryptomeria. Plot IL (on 1941)

i

]X‘S' 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350 360 370 380 390 400 Sum“ Mean
10 1 ' 1| 180.00
12 2 ke i
14 1 ) e S W 2| 160.00
16 (! : il 3. 146.67
18 Lt n ety vl et s M e A e s i e K ok
20 1 -t e R BN ONE N R 18| 198.89
22|, s vt A Tt Ay o TN S T i R S S A e | 2% | 226.15
G T Apip LS i T O S VRl S R e ) el o 1| 28| 239.29
26 1 P i Srme e op L S A g S 19| 222.11
28 e QOSSR e R T e i et R S R e A 1 38| 243.15
30 3 G400 gty Oy oty RS N S ST i Nah's G A 2l 88 s daf 40 | 261.25
32 : 101 Bt O (Rt B I ERTE R B A BB o o -1 25 | 259.20
34 s i ST e A Ll RS R T i o7 A TheSs Ais 25| 281.60
36 N CNSE T vl R s AT s R e T Es 12| 304.17
38 R R TR R AR : 4| 282.50
40 i A SR BB st BT | 6| 315.00
M2 1 - - 1| 290.00
44 . y 1 1| 310.00
46 ‘ : = " o
48 - - =
50 R e A e 1 1| 400.00
Sum| 1 4 RN T T oo R R e 9 a1 en e o liose
EmT RmE R e e R R T e S OSSR 0 BEEE Bl

WAz LB

~

T6 G




Table 1. (12) Cryptomeria. Plot III. (on 1941)

\
\

Db's' 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350 360 370 380 | Sum| Mean
14 ¥ e s e (A T S R e iy ' 4| 202.50
16  SETECTG (DI ra R P R S R , f 31%173i8s
18 | TN g K O L : B 166.6T7
- U G S RO R S YO g ® L e 13| 177.69
22 e WS R TR R e e A S | S 17'|" 203.53
24 MR NG SO K- Ra BT 0 e i W I WO PR ; 13 | 220.00

26 AN TP QT TN o SR TS e S A VR 31| 228.39
28 ‘ G R B e e N T B G T el e e 34 | 241.47
30 SR Sl L Tk R W el ek R RS A L TR R 47 | 260.85
32 | y S Ty VO S e R T Wl S e e e ol 42 | '262.62
34 : A AR YRR T A il GO WL e BT 30 | 264.67
36 B s N T B s Tl £ B et ot T T S SR TS el ] 32 | 279.69
38 AL S RN L S TR A L e WS L Dl R TR SU Sl TRy e 22 | 283.64
40 iR G LR i [ 1 o Sl : 11 | 300.00
42 e =g SRS Akt T R e o R 4| 305.00
44 o " 2
16 - ; 1 1| 300.00

n o Sl s Sl S ol S TR B TR e Al T T G g S 0 Ll A U P R S (IS T S
S8 S s R OUR B RS B B e R R S R R R ey | SR e R R

&

I IR )

7 LB

€1



Table 1. (13) Cryptomeria. Plot I. (on 1946)

I;\Ef' 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350 360 370 380 390 400 410 420 430 440 450 | Sum | .  Mean
| 26 1 it 280,00
BIR D T e e Lle B R R Tt L2 275.00
30 Oiteatcls e s TGO SIE il SR I R T o AT 3 6 1300.00
32 TR Sl ENGSIIRE NGRS U S R R | il T iog o
- i SRl N LR T e S R~ ke B SR i (RS S SRR i 310.00
36 i e e el MU SR8 S S i (PRSI W BRERS ol 16 325.00
38 A SR g s gl Y el e i L P R SR 18 316.67
40 T i GRSt e OGS, e S, TR 17 332.94
42 e T e N0 0 0 o e T T RO R o e ) TR 21 336.19
44 : , IENE NSNS T M B Lol 8 363.75
46 o Selres i SR i LIt il RO , 8 358.75
48 ;e WG A SR, e R R (e LT i 5 AT 9 352.92
50 s Bl S Rt GRS s RO | A 370.00
52 A ) 2 325.00
54 i < - -
56 Ve otk e s WD G M AR R 1 360.00
58 i 1 1 430.00
60 . s e C 450.00
Sum % R SRl R G L s SR T R e O S T i R
A R =l - o = R R e GG s S = 2 S = < G-l = hon Bl Sl 2

4"

Hh oY

AT bR



Table 1. (14) Cryptomerla Plot II. (on 1946)

Db"“"150 160 170 180 190 200 210 220 230 240.250 260 270 280 290 300 310 320 330 340 350 360 370 380 390 400 410 420/Sum Mean
16 1 1] 160.00
18 T e el S e L ‘_ 4| 197.50
e b i LR T SN A e R T g | 6| 298.33
S O S Ogec e b e el i D : | 13 | 234.62
24 I e SR R BNy (e et A2 Wb 8y TR 7o G T | 15| 246.00
2 |. o Q00 R YR T R e Eh S S RS 7, N 18 | 238.89
28 " A S L e o R g T e S oo, SR et T 18 | 264.44
30 A e o T St o8 b g e U R Sy 16 | 271.88
32 iR SR R ISR T B R AR Mol N S TN 20 | 264.50
34 it R e R N T T Gl e gt g e T SR SN 25 | 292.00
36 o 8 T T L i g M o L VI e i S et i R ot L
38 ot e T e o e s R e e o 20 | 301.50
40 ‘ s TRV A (I B e et T (EE W R | 20 | 311.00
42 g R A o 7| 342.86
44 e T o e Sl B 2 R 6| 323.33
46 0 RS SRR Sl W A OEN e N B B L N Gl il et
48 L i e

50 1 1| 340.00
52 1 1| 340.00
54 : b - -

56 il

58 By [0 40 11360160
O L T R S A TR R T T e

g 8888 sd 2B &a8 8808 {LE 58K SEBE]S EE HS

R RO BT R R T G e i T G g

| (Y O

~ B 7 b G

11



Table 1.

(15) Cryptomeria. Piot III.

(on 1946)

4

N bsss|
DIRG)

110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 £80 290 300 310 320 330 340 350 360 370 380 390 400 410 ‘ Sum“ Mean |

9k

I MO .

-

16 i 1| 140.00 |
1o SN Nl 3 1| 110.00
20 L e LSRR R 3| 193.33
22 At S A s e SR L 7| 184.29
24 T S e e e e s S oy [
2 Pl TR ey g ol el e 8| 20t.25
28 . G e 6 233.33
.30 oy e R MR o i HER T AOGHT, FONHEE, R RN, 14 | 230.00
32 j D il Al A B =N < el s (0% AR Sl e TS R S I 1 19 | 252.63
34 doaediabegh e, PRUSTS, WAR- ARt D i ies ARSI o S SRR b i B T, e Vil | 22 | 245.91
36 L e i A O (R T e o R B L R | 217 272.86 |
38 ST g e e g Y g G i s 36| 271.94
40 U< TR S W DR T e e 22 | 271.82
42 A L St e Rt Rl SR G TR LORE S TRt [ 24 | 290.00
44 LT e it G e I S o e L8G SREING T 21| 308.33
46 ;e R R £h: DR M IRy e e O 71 31148
- 48 U 6T R T g 2 3 9| 295.56
50 : R P 2| 335.00
52 ’ 3 1| 340.00
54 3 AU S B T o 1| 250.00
2t R L AR Tt Rl R TR DR T Rl o W i U e T o S e s R e AU B e 1 1234
5128 T2383B53588583I8358$88888%888 8

S el SRR LRIBFIZBRIBRERIESSIT e §3 8¢C S8 &

-

,%M9L$
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Table 2. The mean diameters (M.D) standard deviations (¢D),coefficients of
variation (D.c.v.), and mean “branch-spread . (M.b.s) standard deviations
(0.b.s), coefficients of variation (b.s.c.v.) of each plot.
Diameter Branch-spread
M.D a.D D.c.v. M.b.s. g.bs. I b.s.C.v.
4.5/ 7.27+0.06) 1.29+0.06] 17.7 9.69:&0.14 2.92+0.10 30.1
4.5 7.08+0.07| 1.4140.05 19.9 9.93+0.15 2.89+0.11) 29.1
Pine 2
6.0A 7.23+0.08 1.59+0.06] 22.0 ~10.1340.17 3.304+0.12) -32.6
on .
6.0C] 6.98:!:0.08{ 1.44+0.06] 20.6 10.04+0.16 2.97+0.11 29.6
1943 : ; ,
8.04 7.90i0.12| 1.824+0.09 23.0 11.26+0.24 3.45+0.17, 30.6
8.00J 7.7410.12; 1.96+0.08 25.3 10.89i0..22| 3.72:&0.16i 34.2
= I |22.7940.16 4.7840.11 20.93 | 207.47+1.38| 40.67+0.98 19.60
S| I |22.30+0.15/ 4.1940.11 18.71| 196.49+1.39 38.33+0.98 19.51
§| m 22.74+0.13 ’4.12i0.19 18.21 | 186.04+1.38/ 43.63+0.98 23.45 :
8
B = I |32.1740.26| 5.67+0.18] 17.63 | 289.35+2.13|  46.38+1.51] 16,03
g
% E’ II | 27.88+40.25/ 5.9240.18 21.23 | 247.49+2.20(- 52.58+1.56, 21.25
8 8| m 30.1040.23 5.984-0.16| 19.87 | 249.97+1.85 48.194+1.31] 19.28
m I |39.5640.33 5.77+0.23] 14.59 | 330.21+2.80] 49.654+1.97] 15.04
5 II |31.71+£0.30 6.47-£0.21| 20.41 | 277.57+2.56| 55.44+1.81 19.97
8| m 36.304:0.31) 7.05:4:0.22| 19.41 | 262.74+2.48  56.234+1.75 21.40

Remarks: Pine (Pinus densiflora), “Sugi” (Cryptomeria japonica)

Unit of diameter for Pine is “Sun” 33sun=1 metre.

Unit of branch-spread for Pine is “Shaku”. 3.3 shaku=lmetre=33sun

Unit for Cryptomeria is cm.

&
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Table 3 The correlation ratios between diameter and branch-spread.

(a) Pine (Pinus densiflora)

1921 (18)
1926 (23)
1930 (27)
1933 (30)
1943 (40)

year (age)

4.500 }

‘e‘sv.oa ] 6.003 ﬁ 8.0A } 8.0

0.63:+0.04
0.68+0.02
0.65-:0.03
0.69-0.03

0.58+0:03

0. 66:1—0 02 |
0.68-+0.02
0.65-+0.03
0.69:£0.03
0.65-:0.03

0.7340.02 4

0.7340.02']
0.74+0.02

|
[ 0.7340.02
;
| 0.75::0.02

0.59:0.03
0.67+0.02
0.65-0.02
0.680.03

0.75-£0.02),

‘0.70£0. 03: 0. 75;0 02
0 a0 03’ 0.78+0.02
0.72+0.02) 0.76+0.02
0-75:0x 0?} 0.78+0.02
0._’75:‘:0.‘03I 0.83+0.02

(b ) Larch (Larix leptolepis)

»

(L. Kaempferi)

year (age)

4.5

4.5[]

6.0A

6.0[]

8.0 | 8.00]

1919 (16)
1926 (23)
1930 (27)
1933 (30)
1942 (39)

0.45+0.05
0.6240.04
0.7940.03
0.72+0.04
0.87+0.03

0.7840.07
0.7640.07
0.94+0.03
0.96::0.02
0.80-£0.10

0.49-40.05
0.60-£0.04
0.71-£0.05
0.54-:0.07

0.5140.05

0.61::0.04
0.71+0.05

0.63+0.06 0.57:£0.07, 0.94::0.03
1
0.554:0.09 | 0.74:!:0.06J 0.5§:E0.08; 0.93+0.03

0.58-40.05 0.43.40.13
0.5840.05 0.61:0.10
0.6940.05 0.95--0.02

(¢) “‘Sugi” (Cryptomeria japonica)

year (age)

I

it

111

1929 (30).
1941 (42) « ==

1946 (47)

0.79+0.01
0.5640.03
0.48+0.04

0.5940.03
0.65+0.05
0.58-+0.03

0.694+0.02
0.52+0.04
0.62+0.03

Remalk 4 SA 4.5 and so on Show the plots respréctlvdy, and sce the
gemarks of Table 1.
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T S IBUCATE T~ & b OTRE O THOT HOEIEIIAOHIRD H5LER LTIES,
EELBT LA, ISR D DR H RS O IINC 315 5 2 SRR e
B RDERTE WETH D, Tl LT HINESTIRO D & FICHIED % 0 L% ERAT & 1
QRN B 3 4 0T O THITIHLRO D 2 21 LIETOMED ThT
~REENOTTH 3. M LIFICRAEIRD 2200 B HIHIE e 3 RORIRD 0
22THOT. EOTHTHRABICRTHCIFLLED VO TS L RMBEL BT ©
B VWERLOTH 2, Wik HILELRO UL GHEEOD & TicHlE RlE s —S LIbRR -,
BORSOTHH5HIED LOTHE LHTH L VHETH 30 =
© SLLEOEED b & K LA it 7T 2 Table 4. OFHCE 30 TH S0 BLE
713 & Platel (Figl—Fig. 6) Plate2. (Fig. 1—Fig.3) Plate3. (Fig.1—Fig.3)

Tabl_e 4. The formulas of the curve of branch-spread ‘ralating to diémeter

in even-aged coniferous forest.

No Plot. 3 | ' : Formula ' Remarks

1 | Pine 4.5A  on 1943 log b.s.=2.40138-2.95106/D | Plate 1.Fig. 1
= " 4,507 n ” ' =2 49853-2.86320/D 4 e g
3 B Pl T BsH 7 =2.48537-3.20095/D 1 ro 8
417 6.000° " M. =2.55000-3.50637D | 7 " 4
5 | 7 8.0a pe n - =2,43586-2.90847/D e
6 | 7 go1 " |.-7  =258473-4.12481/D ro oo g
7 | Cryptomeria I on 1929 ~| * 7  =2.57591-5.48555/D | Plate 2.Fig. 1
8 z i - 7 =2.58384-6.07411/D wiein iy
9 " e e ”  =2.52348-5.24541/D o SgETy
10 7 . Tonl94l | "  =2.66055-6.03987/D | Plate 3.7 1
1 ” H A= |~ ¢ S eussgagyh = 7 e D
12 " m 7 | ® 7 —2.66a50-7.78349/D | ¥ - # 3
13 Z Ton1946 | '  =2.73730-8.53460/D | Plate 4.Fig. 1
14 " o 7 =2.66248-6.73990/D S Al
15 G Bk 7 =2.69844-9.69002/D B

Remarks: Plot Pine 4.54&m¢ans_ Plot in which pine is planted in form of
4.5 shaku triangle and so*on. = ;
b.s. meanS branch-spread. : i
Unit for Pine is suh,' and for Cryptoigeria is cm.

&
: i
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Plate 4. (Fig.1—Fig.3) Ok 20TH 2,
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- 5 sh
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Plate 2. The cunrves ofﬁm-%ua,d, v /Fwwfb of %Mﬁdmmm, on 1929
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Table 5. The test of fitness of the formulas of curve of branch-spread. (1) Pine.

i 15X |

4.5 [J

TER X

i

600

8.0 A |

8.0 [J

. (b.s;)lb.s._—(E).S)‘ b.s. [(b.s.)

b.s.~(b.s)

b.s.

= BB -
55.66
64.73

60.0
- 69.0
73.0
74.0
86.0
97.0

81.99
83.58
95.45
010183
| 8.0 111.0107.76
8.5 115.0113.29
9.0 112. o’lns 43
|

9.5 120.0123.23
10. 0 128. 0127
10. 5‘ i =
| 11.0
i g -

73.25|

55.0,
72.0
68.0
82.0
93.0
87.0

6_1 i 981
71.76

89.39

109.0117.66
117.0123-50‘
124:0128.94
134.0134.91
150.0138. 94‘
160.0143. 17‘

51.61

80.90,-

97. 23’,
| 101.0104.59
| 101.0111. 37‘

+ 3.39
+10.02
~ 3.76
4 1.10

-+ 13.61

—10.28
359
=10.37
— B8.66
= 16,50
— 4.94
A 00
+11.06
1683

50.0
50.0
62.0
65.0
85.0
900

*84.0

102.0

106.0

111.0

104.0

127.0

147.0

137.0

163.0

185.0

| 180.0

37.22
48.43
59. 43
70.01
80.05'
89.51
98.38

106.69

114.44

121.69

128.47

134.81

140.74

1'46.31‘

151.53

156:45

+12.78
s
+ 2.57
— 5.01
+ 4.95
+ 0.49
—14.38

| +28.55

161. 07. +18. 93

— 7.81
- 6.26}
s 9.31L
+'11.47j

— 4.69|
— 8.44

—10.69
—24;47}

|

l
l

(b.5.)ps~bs)| b.5. "‘(b.s. )|b:s~(bs)
[ sty :

b.s.

50.0[ 44.86
68.0 56.47
68. Ot 67.88
88.0, 78.91
84.0 89.45

|
97. OE 99.47

104.0108.95

103.6117.89
112.0175.31
106.0134.24
147.0141.71
138.0148.74
147.0155.36

185.0161.61-

210.0167.51

|
|
|
|
|

+ 5.14
+11.53
0.12
+.9.09
5.45
2.47'
4.90
—14.89
—14.31]
—28.24
+ 5.29
—10.74
— 8.36
+23.39‘

\

) 158.0148.41
| 165.0152.39

50. 0L
60.0/61.59

: — 1.59
87. o{ 7148 +15.52
|
1
\
|

88: o 80.73 '+ 7.21
83. o 89.34 — 6.34
10309736 +. 5.64
91.0104.80 —13. 80,
109.0111.70, — 2.70
112.0118.11 — 6.11
1](4.01124.08; —10.08]
112.0129.63 —17.&»1
117.0134.80 —17.80
173.0139. 64‘ +33.36
145. 0>144 17, + 0.83

+ 9.59
+12.51

) »_| L

5114 —114'

(b.s.)b.s.—(b.s)i b.s: ;(b.s..)ib.s.—(b.s,

58.0 46.57
78.0
' 79.0
85.0
87.0 8.15
101.0 98.96
102.0/108.59.
101.0118. 99i

120. 0:125 73

119\0133 79
150.0141. 43
140. 01148 68
160.0.155. 56

-178. 0}162 09

78 .93‘[

165.0168. 29'

180.0

'_174 18

57. 51‘_
68.30“

1743
+20.49!
+10,65

+. 6.07
- L

+ 2.04
— 6.59

—17.99¢

— 5.73
—14.79
+ 8.57
— 8.68
+' 4,44
+15.91
— 3.29
+ 5.82

+20.56
—20.48

+70.08"

+49.00
—48.10
T 0.90

w

+87.57
—84.80

ok BT

+84.72
ke gl 19
+ 7.53

—26.20

8542
—59.22

Remarks: b.s. means the mean value of branch-spreads, and (b.s.)-means the value

Unit of b.s. is

*Sun”

33sun= 1metre.

&

Y 2o By 4 5D 6 OA 6. 0[:] 8.0., 8.0[] mean the pIots see the remarks

obtained from the formula.

of Table 4.

vvvvv
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Table 5. (2) Cryptomria on 1929
I | 1 | 11
2 | . | | | |
b.s. \(b.s.) }b.s.-(b.s.)} b.s. ](b.s.) “b.s.-(b.s.); b.s. ](b.s.) b.s.~(b.s.)
| | ° |
10 4 * 2 - e - 120.000 99.76 + 20.24
12 | 177.50) 131.46 +46.04 135.00 119.58 +15.42 155.00, 122.00| + 33.00
14 | 170.00 152.79" +17.21) '137.50| 141.25 — 3.75 - 134.00| 140.87| — 6.87
16 | 164.29 171.03 — 6.74|. 172.92 160.03 +12.89 152.19 157.67| — '5.48
18 | 182.62 186.71 — 4.09 173.56 176.36] — 2.80 158.97 171.03 — 12.06
20 | 189.57| 200.28| —10.71| 184.82 190.60| — 5.78 177.00 182.48 — 5.48
22 | 200.30 212.11 —11.81 190.47 203.11 —12.64 178.86 192.78 — 13.92
24 | 208.79 222.51 —13.72 204.75 214.17 — 9.42| 190.29 201.80 — 11.51
26 \ 227.95 231.70r — 3.75| 214.77 223.99| — 9.22] 201.09 209.77 — 8.68
28 | 245.31 239.69 + 5.62] 226.40| 232.76 — 6.36{ 210.26| 216.84 — 6.58
30 | 242.22) 247.21| — 4.99 236:00 240.64| — 4.64 212,22 223.17| — 10.95
32 ] 267.50 253.80 +13.70 276.67 247.76 +28.91 - 238.33 228.86 + 9.47
34 | 260.00 259.76| 4+ .0.24 2 - - 260.000 233.99 + 26.03
36 | 300.00 265.18] +34.82 - - | - £ =
= ] i

y +117.63, + 57.22| 4 -88.74

= 55,8,1 b 454:.61‘ = 8,1-53

+ 61.82) + 2.61 7o

’aable 5. (3) Cryptomeria on 1941.
I i . II { Tl

| b.s. | (B.s.) bsdbs) b.s. | (b.s.) bsdbs) 'b.s. | (b.s.) | bsbs)

14 - g | 160,00 144.62 +15.38 = = =
16 - z -| 146.67| 166.25 —19.58 173.33| 150.70| +22.63
18 = = -t 211.11| 185.29 +25.82] 166.67| 170.68. — 4.01
20 | 245.00, 228.33| +16.17| 198.89 202.08 — 3.19 177.69| 188.54 —10.85
22 | 260.00{" 243.23 +16.77 226.15| 216.94| + 9.21] 203.53 204.54 - — 1.0
24 | 255.00| 256.42 — 1.42 239.29| 230.16| + 9.13 220.00 218.79, + 1.21
26 | 258.00] 268.07| —10.07| 222.11| 242.00] —19.89 228.39| 231.86 — 3.47
28 |, 270.00| 278.51] — 8.511 243.15| 252.57| — 9.42| 241.47] 243.59]  — 2.12
30 | 288.75| 287.89 + 0.86| 261.25| 262.13 — 0.88|  260.85| 254.28  + 6.57
32 | 287.50| 296.35 — 8.85/ 259.20| 270.80| —11.60{ 262.62 263.85| — 1.23|.
34 | 300.69) -30403 — 3.34 281.60| -278.68 + 2.92| 264.67| 272.69| — 8.02
36 | 306.88| 311.02 — 4.14| 304.17| 285.88 +18.29| 279.69 280.790 — 1.10
38 | 204.62| 317.40] —12.78 282.50| 292.48/ — 9.98 283.64 288.24 — 4.60
40 | 337.27| 323.27| +14.00] 315.00] 298.55 +16.45/ 300.00] 295.12 . + 4.88
42 | 329.00| 328.86/ +.0.14] 290.00] 304.16| —14.16| 305.00 301.49[ " + 3.51
44 | 315.00| 333.65 —18.65/ 310.00| 309.34| + 0.66 - - %
46 |_363.33 338.26/ +25.07 - = - - - ~
+ 73.01] + 97.86 + 38.80

— 67°76 — 88.70 — 36.41

+ 5.25 + 9.16 + 2.39
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Plate 4. The cwvves Uf,lyww—bvimmd, m o’wsbuf ((f))/mﬂ\tonu}lia m 1946
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‘Table 5. '(4) Cryptomeria on 1946
I | i T
b.s (b.s.) [bs<b.s.)] b.s. | (b.s.) |b.s~(b.s.)) b.S. | ¢(b.s.) | bs.~(bs.)
16 = = - 160.00; 174.27 ——14.27‘ 140.00, 123.83 +-16.17
18 & = - 197.50, -194.11} + 3.39 110.00, -144.55 —34.55
20 = = -| 228.33 211.58 +16.75 193.33 163.66/ 429.67
22 - = ~-| 234.62| 227.05 + 7.57; 184.29| 181.13 + 3.16
24 ~ = - 246.00/ 240.80| -+ 5.20‘ 212.22| 197.10 +15.12
AT 280.00| 256.48| -+23.52] 238.89 253.08 —14.19! 201.25 211.71 —10.46
28 275.00 270.70| + 4.30, 264.44 264.10 + 0.34 233.33] 225.00, -+ 8.33
30 300.00] 283.67| +16.33, 271.88 274.04| — 2.16; 230.00| 237.38 — 7.38
32 282.22| 295.53|/—13.31| 264.50| 283.05 —18.55° 252.63| 248.96 + 3.67
34 310.00| '306.40, + 3.60| 292.00, 291.24 + 0.76 245.91] 259.09] = —13.18
36 325.00| 316.39| + 8.61] 296.84] 298.73 — 1.89 272.86| 268.70 + 4.16
38 316.67| 325.62| — 8.95| 301.50{ 304.65 — 3.15‘ 271.94| 277.61 — 5.67
40 332.94| 334.15| — 1.21} ,311.00/ 311.88 — 0.88 271.82) 285.88 —14.06
42 |, 336.19| 342.06| — 5.87| 342.86| 317.69| +25.17 290.00| 293.58 — 3358
44 363.75| 349.41| +14.34] 323.33] 323.07| + 0.26l 303.33] 300.75 + 2.58
46 358.75! 356-.26| + 2.49 = & - 311.43] 307.46] . + 3.97
48 352.22| 362.66| —10.44 = - - 295.56| 314.10 —18.54
50 370.00; 368.64| + 1.36 = = - 335.00| 319.63 +15.37
52 = = = = = - 340.00{ 325.15 +14.85
+ 74.55 + 59.44 +117.05
— 39.78 — 55.09 —107.42
+ 34.77 + 4.35 + 9.63]
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Résume
Masaru KAWADA and Totars KIJIMA .
Some Notes on the Branch-spread relating to Diémeter of Single
v Tree standing in an Even-aged Stand of Coniferous Trees.
It is very reasonable to think that there may be close relation between the forest
canopy and the branch-spread. From view point of this thought, this report treats the
" relation between diameter and- branch-spread in an even-aged coniferous forest, and
expects some contribution to the research of determination of normql canopy of

forest, because the branch-spread is an important factor of the area of occupation
of single tree in forest.

In this paper, the so- called branch-spread is a Iength as follows: —— Among the

horizontal prOJectlons of numerous branches of single tree on horizontal plane a
* projection having the longest length is seleted as branch-spread of the tree.
1. Data : :
(1) Kinds of tree: Pine (Pinus densiflora Sieh. et Zucc) and “Sugi” (Cryptomeria
' japonica D. Don.)
(2 ) The situations of the stands used as samples:

Pine: Oneyama, Gorys, Usuimachi, Usuigun, Gumma Prefecture (a national forest

5
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under the admmtstratlon of Maeb’tshl Divisional Forest Offme)
Cryptomeria: Megane, Ya.madann Kawabemura, Iwakigun, Fukushlma Prefecture
(a national forest under the administration of Uedamachi Divisional Forest Office)
(3) Stands used as sample plots: >
Pine: The same stands of the experiment of tree-density of plantation, the names

* of plots, areas, tree- numbers and the dates measurements were done are as

follows:
Name of plots area tree-number date of measurement
4.5A 930 (tsubo) 186 . 1943
4.50] 90p.C " - 169 : i
6.0A 936 () 163 g
6.001 936 () - 155 : Z
8.04 907 ¢ ) 98 : t
8.0C] 936 ( ) 127 : 7
Cryptomeria: Tﬁﬁ same stands used as the plots of expeiment of thinning
I . 0.3556 (Hektar) 395 ; 1929
" e B 1941
s 72 143 1946
II 0.3263 (Hektar) - 345 1929
e 7z 259 . 1941
o e e e e T : 1946
111 0.4483 (Hekar) - 454 1929
] (2 310 1641
I " : 234 - 1946

~ Remarks The unit of area ‘“Tsubo” equals to 6% 6 (shaku).1shaku= ‘/o Ullletre,
The distributions of tree-numbers relatmg to diameter and branch- spread (b.s.) are.

shown in the Table'l (1—15).

Remarks: The unit of diameter “Sun” equals'to /33 metre. Ishaku=10sun

: : : ; 3
By the reason -of convenience to imagine how the sample plots are, the mean

.diameter, mean branch-spread, and their standard deviation, coefficient of variation

are shown in the Table 2.

, 2" Discussion .

(1) Correlation: From the appearances of distribution of tree-numbers in the Table
1, it shall be easily thought that there shall ‘be considerably heigh correlation bstween
diameter and branch-spread. Hereupon, we tried to calculate the correlation ratios
between such subjects are shown in Table 3. According to the result, it can be stated
that we can recognise the close relatlon between diameter and branch- spread in a stand.

(2) Formula: Let us assume that there must be a limit of branch-spread of a tree,
because the all trees standing solitary in field not have immense length of branch-spr
ead and under the state of completed canopy when the diameter becomes to zero the

branch-spread also becomes to zero. Under this assumption, it is resonable to imagine
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the formula of the relation between diameter and branch-spread shall be as follows:

b.s. (means branch-spread) :ae“]r)) viz. log b.s.=loga-bloge/D

On this supposition, the formula obtained are as the Table 4 showing (see Platel.2.3.4) .

The contrasts of the values i.e. of the original number and of calculated one are
shown in the Table 5 (1.2.3.4), according to this table, it cannot be avoid to know
that there are some cases for which we cannot accept the good fitness of the formula
with confidence. But. under the preé;snt state we are ought to be satisfied ourselves
with such level, by the reas;)n that as the essential nature of such research the data
is always bringing some points of incomple‘éeness.

Summary

It can be recognisable that there are’ close relation between diameter and branch-
spread in even-aged stand of coniferous .tree. Although we cannot satitfy ourselves
as far as this report concerns, from the relation mentioned above something like a
formula could be induced. . .

It shall be very covenient and useful to express normal canopy with some number
calculated, but under the present state, we know that there is no method to
determine the grade of canopslr without the impression of naked eye. Tlius, if the
cotents of this papér can contribute something -else for the research ainiing to get
some numerical method to determine the grade of canopy, it will be the great
delight and gratification ‘of us. (May 1947)





