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Table 1. ft & K o B =&
Sample trees.
1 2 3 4 5 6 | 7 8 9 10
BRA [ WRHE| g o | g | WEE R |y | kam | RET
w# 5 (m) (m)mJ (m)lpd ) Per(;;nt—‘ (m*")ﬂ (m?) Percgnt-
Sample Bfgzth_t ) Clear ngt?h age of Degorfee Vol;lfme age of
tree No. diameter Height | length crown lgegzgl full-body Volume branch 3;?&1:1};
EfARh#FEE (Sawing method 1)
1 16.3 16.7 10.8 4.5 65 102 0.204 0. 0026 1.3
2 17.8 18. 4 10.7 4.5 58 103 0.279 0.0120 4.3
3 25.5 19.3 11.5 6.0 59 76 0.616 0.0144 2.3
4 12.6 15.5 9.7 4.0 63 123 0.123 0. 0029 2.4
7 16.3 18.2 10. 3 4.0 57 112 0.238 | 0.0034 1.4
8 17.1 17.6 12.2 4,5 .69 103 0.228 0. 0061 2.7
9 19.7 18.7 13.3 3.0 71 95 0.344 | 0,0054 1.6
10 24.8 20.0 14.3 5.0 72 81 0. 59 0.0115 1.9
11 18.6 19.5 11.8 4.5 61 105 0.328 0. 0030 1.5
12 17.5 20.9 13.7 5.0 66 116 0.324 | 0.0065 2.0
14 19.8 19.4 12. 4 3.0 64 98 0.338 0. 0036 0.9
15 16. 1 18.1 13.1 3.5 72 112 0.217 0. 0034 1.6
16 25.6 21.6 13.6 6.0 63 84 Q.651 0. 0098 1.5
17 14. 2 16.1 11.5 4.0 71 113 0. 162 0.0105 6.5
18 15.6 16.7 13.1 3.5 78 107 0.164 | 0.0016 1.0
20 22.9 20.8 1.4 5.0 55 91 0.480 | 0.0125 2.6
24 13.3 17.2 13.8 3.5 80 129 0.138 | 0.0011 0.8
25 20.9 18. 4 12.5 4.5 68 38 0. 337 0. 0043 1.1
27 25.3 20.2 11.0 5.5 54 80 0.636 | 0.0195 3.1
28 15.9 15.8 11.2 3.0 71 99 0.199 0.0017 0.9
29 18.4 19.7 13.3 5.5 68 107 0.312 0.0038 1.2
30 16.7 17.3 11.6 3.0 67 104 0.230 | 0.0036 1.6
31 16. 6 19.1 13. 4 3.5 70 115 0. 296 0. 0024 0.8
32 23.3 19.0 8.6 5.0 45 82 0. 596 0.0143 2.4
33 14. 4 15.2 11.0 4.0 72 106 0. 161 0.0019 1.2
34 14.7 17.2 12.2 4.5 71 117 0.238 0. 0030 1.3
35 23. 4 21.3 10.9 6.0 51 91 0.548 | 0.0124 2.3
36 20.2 18.2 10.3 5.5 56 90 0.381 0. 0087 2.3
37 18.7 18.1 9.6 6.5 53 97 0.280 0.0176 6.2
38 18.7 17.5 10.0 5.5 57 94 0. 337 0.0073 2,2
42 18.7 17.5 12.8 4.0 73 94 0. 300 0. 0043 115
44 20.3 17.8 11.7 4.0 66 88 0. 369 0. 0051 4
46 19. 4 16.9 9.5 5.5 56 87 0.292 0.0136 4.7
47 18.9 16.8 10.7 4.5 64 89 0.304 | 0.0110 3.6
A E b4 (Sawing method 1I)
5 20.5 19.5 12.8 4.0 66 95 0.283 | 0.0126 4.4
6 13.9 16.3 13.8 3.3 85 117 0.103 | 0.0014 1.4
13 23.3 20.0 12,2 4.0 61 86 0.334 | 0.0172 5.1
19 15.0 17.5 11.3 4.5 65 117 0.124 | 0.0062 5.0
21 22.6 20.0 9.6 7.0 48 89 0.321 | 0.0191 6.0
26 18. 1 17.8 12.3 4.5 69 98 0.178 | 0.0051 2.8
39 19.0 19.2 11.9 4.5 62 101 0.230 | 0.0099 4.3
40 15.7 17.0 10.8 3.5 64 108 0.133 | 0.0030 2.3
43 18.6 18. 1 13.2 4.5 73 97 0.194 | 0.0059 3.0
45 16. 1 17.3 1.8 3.0 68 108 0.137 | 0.0027 2.0

& T EE= (ETrH/8E) X 100

BEE= (BEMEBL/ B X 100
Note: Percentage of clear length= (Clear length /Tree height) x 100
Degree of full body=Tree height,/B. H.D.

Percentage of branch volume= (Volume of branch Volume of stem) x 100

Seih B =T/ T E R

>4



— 62 — RERRBTRE 5 134 B

B, FEREEGEI—Be i, 5 ~10%HBEOMMEHRBER LB« FL KT, TUIZTVR
WiIC R ehi, FERMNELN, 2~7HE% 20, 8~10FES 1G5 ML SR T2, BFTHIX
10~30f4: 25 % TIC 3 ~ 4 [HMRFIN, 10EERATHE 1m S By, 13~15FETH E4m { by,
205 THEE 6 ~ Tm < B\, 25~30EAETHE9m < HUL ks, FNEhITiohs, Fi, Rifkidb
FToT, WEKR, HREAZRETARECL XHBRT T, BBETE, HROBEDHK>IDLA
BEEICH B, FRiE, AFOHE, %MW30~35FEL b Thy, HRU/MERERSEAHE ST
%97,

BREFSRIERRTD L 5 LRS54 DT, 4TKD 5 bt AKE LTHY TRV EAEDDHR
- 3ARRENORE, WES Table 1 L RZTUROHRAYRBEONRKE Lico, 2D 5 b 34 RiTHEE
DHREIL, MEAMOAKRERORINIE0mCELETIEM L (3~ 4FEET), FA/®H OIOK
12 0.2, 1.2, 3.2, 5.2m LI 2m o & BT E OMMOFEMFBEEIRL, BHROMITLLL
RETHEBEAKE LTRM Lo & ORTHE OARKRIEILS L CRNZEARRK DL 2WEMCS T, #
FEOLRAPIADAEIC LI BPREBCSH T, 2hHERKOLEAR, FEARI L OTREARHO2H
X BRI FEHME - ATHES Table 2 022 {Th 5,

Table 2. {E3RBEC X BRI X OSEIGHITE & BT &
Number of trees and average tree height, clear length
of classified group of sample trees.

HHEZD = NI N SESREE A :
g R K B %ﬁuﬁ&ﬂq Number of sample trees TAME | PEETH
Range of n Average of | Average of
Classified group |breast-height EAKEKY | Z0AED b height clear
.of sample trees | diameter Sarvr‘]’g;%o d Sar?lg;%od Total of tree length
(cm) I I o (m) (m)
+ B K N
Upper storey trees 20~25 10 3 13 19.6 1.5
RO BOKR
Middle storey trees 17~19 12 4 16 18. 4 11.6
T B K -
Lower storey trees 12~16 12 3 15 16.9 11.8
HEBEH N
Total or average 12~25 34 10 44 18.2 1.6
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BICRIERCHE VBT RET D2 Ly REEBE Fig. 2 i 0 % X ORE b REBORE

by, KESOHERKRICHSVTIE, 1IHITHLM,M Measuring the shape of butt-sweep
= . . and butt-swell.
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A &

MR OMWEHEIRE HAMC RIS ZHEATIES 525 AKROHD, BEHARKE LTOIEILEBEW
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o, FERBMO 2B L DBRELDR D BT LD DT, ARTIE, EARRICIHHTEEL
ZMAED X HHFED 2 Hikick Ll WIROTHESBOTHA & L 0L & i U TR
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Angle of live-knot .
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L, WEERBEEC L oT, MOREDHEARE>THbb 5L & NEERERTHS, 2% 9, W
M AR LTV, IBRRERTO XV AL, IERRERTED b2 VAR A R IE K
B4 HHATH Do - OEFEE, + F=Y Mol bR BV THE SRHRY LRE-BT 525
SMOCRBRIVEE, M—V A3 e L o BER F i & hre b T L ARE Licaofcbong Tty
Bl s BB, KREH LS OMOE Oy, THEERNMED 7Tm bV E T, MEOFEE
MIEC S 7o B 15m { HuE CE e\ THMT 5, Table 3IcRT & 5 Kied, KBl s nrit
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Degree of eccentric growth in relation to height in tree.
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Table 3. BOHRCE BFHLOBEDOHI
Degree of eccentric growth in relation to stand side.

i EEomE | WREE O # o F fiz
Range of Range of Stand side
height in tree B.H.D.
(m) (cm) M v L R
12~16 100 106 95 99
0~ 7 17~19 106 98 100 96
20~25 103 101 98 97
12~16 98 106 97 99
0~15 17~19 104 98 102 95
20~25 103 99 99 98

KLER G OHC X AHMEHERL, CORE SBRA Tiib 50, M—V skt L—R L
T, WEEEMEONIVWLOIRV>M, R>L OBEYRT O LT WHEEBEOAZ VLD
11, & Foie, M>V, L>ROBRCEM LTV 5 LMWL ThHS, Fic, BEBERED
He LT M—VEESAL—RERLD IOPAIVHEABEZRL TSI kbbb,

2. B#AYSITIREY

HeRA DR b 35 L ORI » OWRBICOV-THE SR, Bl v &S, Bl Al REVES IO
Fiate & OREEY, WEEREEIICE by, Table 4 DX 5B, chc ki, Hilih
B, BERRC LAY OERNL LTI LS, WEEEEENAKE (/Kb Y, £oxgKER/]
7D, TORMEILAE 0T, e LT, WREEREE M Licr>THERDP LT
WAL HREDBNE, UL, TOFHEOERILL T YRE L, BFHT 80em BEI /DT
Wh, il h A D, AKX BEREL ) K&V, FEERREN OFEE T, RiivEIL
R, EREEEAKRE BB ENE LItV 5, &lke LT Rl b AR oMz Ak 1925 14°
SBWT, BFERN T° Thb, Rl oK, HRARDI%IC s L& KRS LM R Tho

Table 4. iRy sk ORED ORE
Shape of butt-sweep and butt-swell.

T ® K ® i D ®
Sample tree Butt-sweep Butt-swell
- FANAE |5 = |J ANER
WEERE | X B }Iidei }i ﬁAn ]éﬁ Number at each }I?ei }i Number at each
B.H.D. g g stand side g stand side
Number
(cm) (cm) M|V|L|R| () M|V | L|R
B AMax. 145 14°—20/ 35
12~16 12 | &/\Min. 25 1°—10° [ 11| 1| O O 5 | 11| 1] 0| O
SEAv. 87 | 7°—30’ 21
&AMax. 106 | 12°—25/ 45
17~19 12 &%/ NMin. 30 2°0—207 | 11 1 0 0 10 10 0o 1 1
AV, 78 6°—38’ 26
ﬁj{MaX 100 9°—257 55
20~25 10 H%/NMin. 47 1°9—25/ 9 1 0 0 30 10| 0| 0| O
SE#AY. 75 | 5°—28/ 37
@ % #kMax, 145 | 14°—20/ 55
%otal 34 H/~Min. 25 1°—10 | 31 3| O 0 5 31 1 1 1
SEEAv. 80 6°—507 27
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B

3. AHEHK
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L, —#icid, Fig. 6 (b) ok 5, kD9, BAREREC L 5, MEEOBRzcL>
< EfoRERR R, (D) oEEBT B, LisioT, Soffit R e, Rigs
b CetuE, ZOAKRMORROBOLETLE THIEMRDNE (48D 2r —A D) ORE A
RHEL 5 5, WABEDF—TH2OTh, ROEAAEVCBEAFODRVEARLDND, Tibb, R
BB AREARE LTOAKRDD L BAAN T 2541, OGLoOMEREIL DI DbDEELLR
by £ Ty, KHTIX, “DORD
EEAFHEL BEL, EAKRR
NI HREMNS, WfOERHE
OB TIC 3513 B e/ N TG A
i X o0 AKDOHNLE
(1m) 3135 KFHMLO LS
BREHEHH LA,
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) ' by

JEMEE Lic, B AHA, 2 DIBE, Fig. 6 HKODOMIcb &AL
A=0 BB A=2r DIBAY Shape of logs and wane.
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Relation of form factor of wane (R) to
heights in tree, at various breast-height
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Table 50 % 5icie 2o Shuc Lhids JERAKDHEAME (1m) 1Kh D Mk OBBILI15~23%
T ML 0~16m DI 19. 69 R Th Bo W THE LBWAF OWAIL, M L& 1 ~9mofi
T 20. 02K CTH Ol b, B ImEMEVH20AL V5 HFERBIF—HLLETHS, L
L, &b EEHEC s M E BWAF L bRD L, #HEE 3mUTRETIE, FEIAFDizS
MRERAF LD bdle hpied, 3mB Lo EETRFHFILITELL TV 5 AR e HbLRD (F
# Table 3 £/8), = ® 3m LIF O EE BTk, )1 AF ORAT B I 10~15 £ D ilic 5=
Tebh b OrYBThH D, T ORI IR DREER T CIRMTS ~ 100mm (s L) ICELTV%
DT, T OWELIC BT BIHHBOD A EIBHT BRI BHRTH D L REL LN, LA T
OB AF L ERAFE DHVWREHREDHNDERIL, & OWIC BT B OFHEREDOERRT S
DCHDEBBRD2 FROAREBRBIC X %3 00y BRENAKEIC X 24 0 IR Th 5,
BB HD &, MBS EERIPAE b VI &S %<, MU 8m LUF Cedb s
<, MOEMEE LTIV 5,684, MUl 4.384KC, MAMELICY 1.3 KLV, EHAFC
(BT, ZOFENE VAN LSBTV 5D, SHOENSEMOBE L dikoE b L
W Chotez & SBEHDVE DL EL bb, Table 5 2vh, =hb DD ALY OHiBE A &b L&
R 31 B AR e T 5 R LR, 4, BoM, VAR s B EE 0~16m Ofikkia
Buost4 5 B FEEPEOME RO EEY KD T, Fig. 13 KFRT. BORTALITH S b B HikE DM
i, B EEE MM BTV ARE VA, & 0ERE, LS 3m BT Cidth L& o\ 6L
BEFELL 3m YU ok EECRHiRBERDI0% U T oRBIcE ¥ 5T 5, Ly RFMIEITIE

Table 5. ERAKDBIRICE TN M

Number of branch knots in unit length of study logs.

T A TR - ok B K
Hes }‘1t in tree Number of branch knots at each stand side Total
g number of branch

(m) M v L R knots

o~ 1 3.10 6. 46 4.46 3.73 17.75

I~ 2 2.81 4. 48 3. 54 3. 81 14.64

2~ 3 3.27 4. 30 3.84 3. 48 14. 89

3~ 4 4.79 6.23 5.38 5. 20 21.60

4~ 5 4. 14 5. 44 4. 94 4. 64 19. 16

5~ 6 4.29 5. 55 4.79 4. 70 19. 33

6~ 1 4. 61 6.05 5. 20 4. 90 20.76

7~ 8 5. C6é6 6.09 5. 63 5. 90 22.68

8~ 9 5. 68 6. 48 5.00 4. 60 21.76
9~10 4.76 5.72 4. 92 5. 04 20. 44
10~11 5.00 5. 37 4.87 4.70 19. 94
11~12 5. 48 5.96 6. 16 5.12 22.72
12~13 4.85 6.28 4.85 4. 85 20. 83
13~14 4.00 6.28 5. 57 5.28 ‘ 21. 13
14~15 4.85 5. 57 5. 14 7.00 22.56
15~16 5.28 6. 14 6.28 5. 57 23.27

" Aver:fge # 4.38 5. 68 4. 91 4.72 19. 69
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Percentage of branch knots in relation to heights in tree and to stand sides by sawing
method II. -
A : Percentage of branch knots in each stand side (total number of branch knots in
each height range = 100%), B: Percentage of branch knots in each height range
(total number of branch knots of each stand side in 0~20 m height = 100%).
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MM S F A EIRENIL, R TR 12~160m ORSE T3 19.13 4, 17~19cm OBEE T 19.50
A, 20~25cm OPEETIL20.3¢ K THOTC, MEEROKE VIR OME b OH AR L HiEH1S

Table 6. MEERHNRiERKORALRCE TR K

Number of branch knots in unit length of study logs cut from different
breast-height diameter trees.

. . & F B O MR . BERRAKH
WEE & ORE Number of branch knots at each ok R K Number of
Breast-height stand side *  Total number su mple
diameter class F 5 of branch irelgs

(cm) M v L R Average knots
12~16 ) 4.17 5.76 4,78 4. 42 | 4,78 19. 13 12
17~19 4. 30 5.41 |- 4.75 5. 04 4,87 19. 50 12
20~25 4. 63 5. 90 5. 17 4. 64 5. 09 20. 34 10
o {72 Twbh,  OEATHIBROZMA X OB
ﬁ é &L FARETH B, BOFEAORIC 354 Tids
s T ‘ T BWAFEEE TR B L TR
§ 1 2 _ DIEIC S %o
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- ¥ - % — .
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8 = . .
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' gé : S L RBL A TEHB, Lo, A—0fie
= £7 B
10 gg s VT R ORI BT b —E O
=7 =7
E? gg 3 BB,
B = =
g% s (8) bk DRI DR
=7 =Z
0 2~ 16 . |7~§iﬁ . 20~25 m o A,iljwiﬁﬂi'cﬁﬁtt'f«foﬁ‘iﬁk
& B f
Breasf -heght  diameter DT, 5 mm FRERFIEHHAE (G OB gk
Fig. 15 WEHERCEL COMER O LR DEEWFTEIC 351 B LI DR A DI TH b
(EAKRRY T X 5HE) '

Percentage of branch knots in relation to T, Fig. 3(c) SO & Mk OBIRE R
breast-height diameter (sawing method 1). T, Table 7iCRT, RICHDLI L L 5T,
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16 . , Table 7. HikEDEEBIOH
‘ [ | Number of branch knots at various
- P | e knot diameter classes.
([ 2
2 — NISHIMWA P
g 30 —_— __.-_NN‘IAH.[N — _ﬁﬁﬁ@éﬁ Eﬁ E %{ &ll ﬁ‘. $
5 & (Report 1) Diameter class| Number of | Relative
S i of branch knot| branch frequency
- w b mm knots %
o
i ~5 566 19.3
8% 6~10 1,183 40.3
£ | i 11~15 898 30.6
16~20 249 8.5
10 21~25 26 0.9
26~30 10 0.3
- B 31~35 2 0.1
36~40 1. 0.0
0 s =
10 15 20 25 m PN Z
’ B} oAz oa %R " = Total " 2,935 100.0
Diameter class ot branch wnot

Fig. 16 WE)lB X OEHAF BT HE
FEHBE LMo RR

DR

Comparison of percentage of bran-
ch knots in relation to knot diameter
class between the study logs cut from
Nishikawa and Kamabuchi district.
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L DHRRL W LD, = Dfffikk
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o ZOEMIIH EFIICHRTHIREA Y
Bl LTH b,

Table 7 off%, HOMMU R L OV
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C, Fig. 17 i3, chuc Liud, fikk

Percentage of branch knots
T R B

A:

B:

%

40

i~
=3

~N
=3

—
5 10 15 20 25 30 35 mm
- S S
Diameter class of branch knot
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Percentage of branch knots in relation to knot
diameter class.

A:

B:

Percentage of branch knots in each stand side
(total number of branch knots in each
diameter class = 100%).

Percentage of branch -knots in each diameter
class (total number of branch knots in each
stand side = 100%).
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AF DOHE L [FARRTH 5,

2. ERORS

fiikk D E o T, Bie FRRC,
s ikt DI, FEARL DD I X OHikE D
et o AHE E TOFIE D\ RSO
3oDBWHCOWTHETT AL EL, £
hERDOESFDORESIE, BOEESHEDK
P EE, FOMMTRE T DB OER
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DOEDMERRIEL, HMAED KR OF
FEHICLD b 0T, BELCHBIRK
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DLDHLBDIHIE T v v F LTHbD, LU, T AFOEMiEOEIR, HEEImUTD
HPHCLE, M BE ORI KL T 30. 9~39. 5mm D b\ FE R IBIE B HE T A Lk s B H R, i
LEImI LB TIE, TheWF, HEEOEFCHL TR TIRELHLDOND, = D&
DEIDOEKENLS LRI EER, FEINCIOKDOERROFELHETE (9.2m) Khic>Tikh,
L7 T, ffifioR e EEo ERE & b icBimcRL T v % BB OB T OB 474
L, M EED LR X2 THEY LTV 2R OB EBMLCHES LTV HZ LD,
INEEWAFELBANDE, BRAF T LEFES ~6mHUTOHMATIEL, EEoLFcE bico
TEMEORIIAL IcoTx Y, Z OO EFE TREMBK ORI EECoVTELT AHEAL
B AF L@ BT Bo 2O EBT LB TEHCHIETAEEIThAV, HEFHsS~6mBl Lo
P T, B AF OEMIORE ST EFECK L g Emc 2L L T b, = ofilE ClkpE)l| A

DAL AR EAN R EDDR D, T
T A F OB F LIS 35V 5 & tb EFEHEm
DH: kL D X DOF-H34% 34. 9mm (30.9~
39. 5mm) T, LY A ¥ DF-Hg41. Tmm(38. 4
~AT.0mm) L H RPN EL,

AR DEREIL, H LR Lo THEL
WL 72 K, RRTTIBAL TR 9.7
(7.8~12.84F) Thh, BHAFCTHT
B OWADOFY12. 25 (11.4~13. T4E)
2 BT, FHT 25ERTNAI, L
ML, & ot ERTEHEY & X AR oFE
AT, ATk DEREIT PR RE
n, HiLE9~14m O (bl Eokh
LT, ik D60% LA Lo b Dpiie IsE

Table 8. #iTH -t D=x

Percentage of pruned live-branch.

LSO | SRR BATS Shjc k%
Height Total Pruned live-branch
in tree number of B =

m branch knots Number %
O~ 1 149 18 12. 1
I~ 2 164 16 9.8
2~ 3 161 13 8.1
3~ 4 167 9 5.4
4~ 5 175 23 13.1
5~ 6 163 S5 3.1
6~ 7 192 13 6.8
7~ 8 151 8 5.3
8~ 9 194 17 8.8
0~ 9 1,516 122 8.0
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Relation of heights in tree to live-knot length at
various knot diameters.
Diameter class of branch knot: @ ~ 5mm,
® 6~10mm, @ 11~15mm, @ 16~20mm.
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log from various breast-height diameter trees
at each height.
Conditions of log face: (a) Visible knot,
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Relation of branch knot to face conditions

of log from various breast-height diameter

trees at each knot diameter class.

Conditions of log face: (a) Visible knot,

(b) Uneven, (0) Slightly flat, (d) Completely
flat.
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R% 4HEE L, B0 b OEEI S LUWREME T b, FAZEICH L ARBRAKIZMAR, FEE LR
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Table 9. EARKHIKISTHAZELABEMER EHE1m)
Number of unit cuttings (2r X 1000mm?) studied by sawing method I.
Lo B DFEHE # & o #H A & =t
() Height in tree m =
Dist.anict%from O~| 1~| 2~| 8~ 4~| 5~| 6~ 7~| 8~| 9~[10~[11~{12~[13~|14~{15~| 10
p | 2 3 4 s| 6 7 8 9 10 111 13 13 14 15 16
mm
17 120l 132 132} 136] 136{ 136 136| 132; 100[ 100| 96| 100] 28| 28 28| 28 1, 568
34 1241 124] 120 132 136| 136| 124| 124] 91| 80| 64| 76| 24| 24| 20| 16 1,415
51 104 96| 92) 115 104] 92| 88| 96| 63| 28| 321 28 20| 8 966
68 68| 56| 56| 60| 64| 32| 32| 36| 16| 16/ 12| § 456
85 36| 24| 28] 24 20 8 8 4 152
102 200 8 8 4 4 44
119 4 4
D =
= Total 3 476‘ 440] 436| 471 464\ 404‘ 398| 392 270| 224| 204 212| 72‘ 60| 48| 44 4, 605
1. # O
(1) @b oiEg: ffiok
6
MEOBLL B O (r) & MM E O
(n) & DBFRY, MEDHALFIIZ { BT Fig. 51ic
M
v o
50 v 500—
R
400 - 40
n
300 300
n
20 200
100 100
—O‘SSHM\«}JK
P S
> KAMABUCH
(Report 1)
0 0 | | :
oI 4 mm 17 34 5 68 8 102 mm
Fig. 51 #ULhbOEHE (1) LBEAHMEO Fig. 52 WX IVEHAF KIS &n
PEEH (n) L OB L DBIRO R

Relation between distance from pith (r)
and number of knots on unit cutting (2r
% 1000mm?) (n).

Comparison of the relations of n to r be-
tween the study logs cut from Nishikawa
and Kamabuchi district.
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Relation between heights in tree and n at each r.
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Relation between heights in tree and n at each stand side.
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Diameter of knot on unit cutting (d)

in relation to r.
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Comparison of the relations of d to r between the
study logs cut from Nishikawa and Kamabuchi

district.
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Relation between heights in tree and d, at each stand side.
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Quality of Small Sawlogs from the Planted Cryptomeria (Report 2).
Logs from Nishikawa.

Takeshi KANO, Nobuyuki EDAMATSU and Zisuke KABURAGI
(Résumé)

A study on the quality for sawlogs from such planted Cryptomeria (Sugi, Cryptomeria
Japonica) on various lands that differ in silvicultural treatment has been undertaken by the
Government Forest Experiment Station in order to gain information that will be applicable to
the sawing and grading method of timber, and the silvicultural practices to improve the value
of forest products. In the previous report, knots in logs from Kamabuchi district (situated in
Yamagata Pref.) were analyzed as a sample of stands grown without fulfilling satisfactory
silvicultural treatment. In thfs report, the shape of trunks and knots in logs will be described

on a sample stand grown with satisfactory silvicultural treatment.
Origin of the Logs

The timber stand selected for this study is situated in the so-called Nishikawa forest area
in Saitama Pref., which is noted for its close planting and short cutting period with peculiar
intensive silvicultural treatment as to after planting, weeding and other tendings, pruning,
thinning, etc. In this area, the final cutting age is about 30 to 35 years, the aim being to
produce small logs in a short rotation. The sample plot, located on a northerly slope, was a
pure stand of Cryptomeria at 35 to 40 years of age and averaged about 1,500 trees per
hectare. The 44 trees in this stand felled for the study had a range of breast-height diémeters
of 12 to 25 ¢m, an average height of 18.2m. Other information about each tree is given in

Tables 1 and 2.
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From each tree, 4-metre logs were cut from tree base to top of about 10 ¢m diameter.
The tree number, position of the log and standing sides in the tree were recorded on each log.
The standing sides in the tree were designated as upward side of stand: M, downward side:

V, righthand side: R, and lefthand side:L (cf. Report 1, Fig. 2).
Method of Analysis

On the study logs, the shape of trunks, that is, the degree of slenderness, eccentric
growth, butt-sweep, butt-swell, wane upon square conversion, and the development of branches
within the trunks and resulting knots on the sawn surfaces were observed or measured.

The slenderness of trunks was shown by means of measuring the longitudinal transforma-
tion of the radius at 1-metre intervals. The eccentric growth was expressed by the compara-
tive value of radius measured on each standing side based on the average of them at various
heights.in tree. The butt-sweep was observed by presentation of the height, angle and its
direction, and then the butt-swell its maximum height and direction, on each trunk (Fig. 2).
The wane was shown as form factor of wane R=~/ 7 +(—‘;—)2, where » was the distance from
the pith to the flatsawn grain surface and A was the minimum width of sawn surface on each
unit cutting ( 1-metre length of study log) when square coﬁversion was done by means of
sawing method I as next mentioned (Fig. 6).

For observing and measuring the development of branches within the trunks and resulting
knots on the sawn surfaces at different heights, distances from the pith, and standing directions

of tree, the study logs were sawn open with a hand saw as described in the following two

different methods of sawing.

Method I : Study logs from 34 trees given in Tables 1 and 2 were cut into the largest
size squares without wane at the butt ends in such a way that the pith would be contained in
the centre of them, and the four sides of squares would be on the standing sides of trees, M,
V, L and R. After measurment of wane and knots in squares, they were sawn likewise into
smaller size squares and then measuring and sawing were repeated until the size of the squares
became 34 x34 mm (Fig. 3-a). In this way all faces of squares were flat-grain surface and
shapes of knots on them were round or oval. The wane and about 17, 100 knots on about 4, 600
unit cuttings were measured by this method, and the data on the knots Vk;ere arranged by a
hand sort punched card as detail mentioned as sawing method II in the previous report.

Method II: Study logs from 10 trees given in Tables 1 and 2 were sawn radially into 32
segments (Fig. 3-b). In this way the sawn surfaces of segments were edge-grain, and the
complete longitudinal sections of branch knots were exposed. About 2,900 branch knots were
measured by this method with respect to their characteristics illustrated in Fig. 3-c, and the
data on the longitudinal sections of branch knots were arranged by a hand sort punched card

as shown as sawing method III in the previous report.
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Shape of Logs

1) Degree of slenderness and eccentric growth of trunks

The relations between diameter of log and its height in tree at three breast height diameter
classes of sample trees were nearly parallel with each other, and their degree of slenderness
was somewhat gentle as compared with that of logs from Kamabuchi in previous report (Fig.
4). On the eccentric growth at transverse sections of trees, a rather distinct tendency was
that trees which had the larger volume increment showed the direction of eccentricity of
growth in M side, whereas trees which had the amaller volume increment showed it in V side.
And, therefore, the cross section of log had an elliptic shape in which the M-V diameter was
larger to some degree than the L-R diameter (Fig. 5 and Table 3).

2) Butt-sweep and butt-swell

The tabulation of averages for height or angle of butt-sweep shows that the larger the
breast height diameter class of trees is, the amaller its height and angle becomes. In total
average, the height of butt-sweep was 80 (from 25 to 145) ¢m, and the angle of butt-sweep
was 7 (from 1 to 14) degrees. The butt-swell shows that the larger the breast height diameter
class of trees, the higher the maximum height of butt-swell, and their total average was 27
(from 5 to 55) cm. The directions presenting the maximum concave of butt-sweep or the
maximum height of butt-swell were both shown in M side in the trees, which occupied more
than 90% among all sample trees (Table 4).

3) Form factor of wane

Form factor of wane (R) is a synthetic indicator of log quality related with its shape. The
changes of R in each log showed that the larger the breast height diameter class of trees, the
larger R became, and R decreased almost linearly according to increase of height in tree (Fig.
7). It was always considerably smaller than the absolute value of corresponding average radius
of log (which should be equal to R when the tree axis was straight and its cross section held
on a regular circle), and the differences grew larger from the larger to the smaller trees (Fig.
8). On the differences in R due to standing sides in the tree, a remarkable tendency was that
R of V side was largér than that of M side at smaller breast height diameter class of trees
(Fig. 10). R increased accompanied with the increase of diameter of log, but its ratio of
increase reduced when crossed over a range of diameters, and this trend wes most distinguished

on M side in the trees (Figs. 11 and 12).

Branch Knots in Logs

1) Number of branch knots
Coinciding with the result on the Kamabuchi Cryptomeria in the previous report, there was

an average of about 20 branch knots per lineal meter of log length for all heights in the
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trees, but number of branch knots near the stump was fewer in the Nishikawa than in the
Kamabuchi Cryptomeria (Table 5).

Percentage of the number was larger in V direction than in M drection over all heights
in tree, larger in superior tree growth than in inferior tree growth (Figs. 13 to 15 and Table
6), and percentage of the number in each class for the maximum diameter of a branch knot
at the outer end of the live portion revealed that the larger diameter classes appeared in
V more so than in M direction, in larger breast height diameter class than in the smaller

class (Figs. 16 to 18), and these tendencies were approximately similar to those of the Kama-

buchi Cryptomeria.

2) Length of branch knots

The radial length and number of annual rings of live and dead portion of the branch knot
within the trunk, and included in any clear wood present between the end of the overgrown
knot and bark were measured by the sawing method II.

The radial length and age of the live branch knot portion increased on the average from
below upward in the range of clear length of trunk, and then they decreased in the range of
stem in the crown. Average of them in clear length was 34.9 mm and 9.7 years, which is
smaller compared with the case of the Kamabuchi Cryptomeria of 41.7 mm and 12.2 years
(Fig. 19). It would seem that this difference was due rather to the planting density than
to the pruning of stand. Length of live-knot portion increased on the average also from the
smaller to the larger diameters of trees or branch knots, but a few were different according
to the standing sides in the trees (Figs. 20 to 27).

Average of the length and age of the dead-knot portion increased in the range of clear
length of trunk according to the increase of height in tree, of which the tendency was inverse
to the case of the Kamabuchi Cryptomeria, and they averaged 9.8 mm and 5.1 years, which
were considerably smaller than the 20.6 mm and 9.9 years of the Kamabuchi Cryptomeria (Fig.
28). They also had a nearly inversely proportional relation with the diameter of branch knots
and a proportional one with the diameter of trees, which were uncertain in the case of the
Kamabuchi Cryptomeria (Figs. 29 and 30).

The length and age of clear wood portion decreased on the average from the smaller to
the larger trees, or branch knots, and from below upward, which were similar to the Kama-
buchi Cryptomeria, but differences due to standing sides in the tree were small (Figs. 31 to
37).

From the data on the live-, dead-knot and clear wood portions, a clear picture of the
variations of the branch knot in the total length and age was presented by diagrams represen-
ting averages in relation to heights and sizes of branch knots (Figs. 38 to 41).

3) Angle of branch knots

Angles of branch knots, the angle between the longitudinal direction of a tree and the
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branch knot axis, for live portions ranged from 40 to 100, and the mode was situated at 60~ 70
degrees, and for dead portions from 40 to 110, and 70~80 degrees at any height (Fig. 42), which
were somewhat smaller than the case of the Kamabuchi Cryptomeria. The differences due to
heights, standing sides in the tree and sizes of branch knots were present to as some extent
as shown in Figs. 43 and 44.

1) Effect of branch knots on the surface of log

Log surface patterns without bark effect by the existance of branch knots in the wood
were grouped into four relatively distinct classes, two based on very easy-to-recognize abnorma-
lities, and two others in which features were identifiable in the normal surface pattern.

Increasing percentages of knots resulting from broken branches from below upward, those
of the discriminatable knots by conditions of log face were smaller than the case of the
Kamabuchi Cryptomeria at the same height in the tree in the range of clear length of trunk.
Approximately the same trends of the discriminatable knots as the case of the Kamabuchi
Cryptomeria concerning the differences according to the sizes ofAbranch knots, standing sides
in the tree and the tree growth etc. were presented. The averaged trend of the deeply buried
branch knots which were the undiscriminatable knots by conditions of log face was inverse

to those of broken branches. Those results are shown in Figs. 45 to 50.
Knots on the Flat-grain Surface

Knots on the flat-grain surfaces sawn by sawing method I were measured on each unit
cutting (2 times the distance from pith X unit length of study log), and the number of those
studied is given in Table 9.

1) Number of knots

An average number of knots on unit cuttings per lineal meter or unit width (#) was in an
inverse proportional relation with the distance from the pith (7) at any given height, and in
a comparison of cuttings at the same », n were more in the larger trees. These tendencies
were coincident to the case of the Kamabuchi Cryptomeria, though in the Nishikawa Crypto-
meria, the ratio of the decrease of » according to the increase of » was larger and » was most
in V and least in M side at any height in tree (Figs. 51 to 56). '

2) Unit cuttings free from knot

Percentages of the knot-free cuttings (n= (), alike to the case of the Kamabuchi Crypto-
meria, were higher in M than in V side, farther out from the pith, nearer the stump than
higher in the trees, and at the same » in the smaller than the larger trees, but, the absolute
number of knot-free cuttings percentage on the Nishikawa Cryptomeria presented several times
that of the Kamabuchi Cryptomeria (Figs. 57 to 59).

3) Size of knots

On the unit cuttings at the same », the average diameters of knots measured as the least
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diameter increased from below upward and from the smaller to the larger trees like the case
of the Kamabuchi Cryptomeria, but the difference due to standing sides was small. The size
of knots increased linearly farther out from the pith, but decreased above the 51 mm (85 mm
in the Kamabuchi Cryptomeria) distance from the pith. The ratio of the average size of knots
to the width of the face in which they occurred varied from about 20 near the pith to about
5 per cent on the cutting of 85 mm ( 102 mm in the Kamabuchi Cryptomeria) from the pith.
From the relationship between 7 and total diameters on unit cutting, it should ‘be distinctly
noted that diameters of the live-knot portions increase on the average farther out from the pith
and those of dead-knot portions decrease with further growth in the tree, but, 7 of this border
was smaller on the Nishikawa than the Kamabuchi Cryptomeria. These results are shown in
Figs. 60 to 67.

4) Distribution of knot sizes

The range of diameters of knots on the flat-grain surfaces measured in this' study was
from 1 to 30 mm, which was considerably smaller than the case of the Kamabuchi Crypto-
meria which ranged from 1 to 40 mm. The general tendencies of their frequency distribution
were almost similar in such a way on both sample tree groups that most knots near the pith
were small knots less than 10 mm in diameter, at any standing side, but at the cuttings
farther out form the pith a frequency distribution of knot diameter classes showed a normal
form (Fig. 68). However, in a comparison of the forms in the frequency distributions at the
same 7, it was noticed that the cuttings at »=34 and 51 mm of the Nishikawa Cryptomeria
were corresponding to the cuttings at =51 and 85 mm of the Kamabuchi Cryptomeria.

The differences in the form of the distribution of knot sizes due to the heights and sizes
in trees were small (Figs. 69 and 70):

'5) Total area of knots

The relations of the total area of knots on a unit cutting to » were shown by the parabola
curves indicating the maximum values at r=3imm, which were most in V and least in M
side(Fig. 71), and were more regular than the case of the Kamabuchi Cryptomeria. The ratio
per cent of the total area of knots to the unit cutting area was inversely proportional to 7
(Fig. 72). Both the total area of knots on a unit cutting and its ratio per cent were nearly
proportional to the heights in the tree, and increased from the amaller to the larger trees’

(Figs. 73 to 76).





