MELT Bull, Gov. For. Exp. Sta. No. 292, 1977 161~180

FHE v o2& A 212881 5 0%
oo B e Bk Z®

Ikuo Takevcar and Kinji Hariva : Studies on

Occlusion after Artificial Pruning

B B IHAROR DO B (BT BIFOWOER) ARilT 5700, AXEE/ £T
,EiZJfJ‘%A’OJ’ﬁ""”‘HzMV>7‘. ki, oo b PO LT - 72

R BOR ORI O, W E b, BAARICIIEEE & HHT B oERK LR MY 3 H#
LTl ‘@ﬁ‘, BRECR O TS L DIEETH B & EWbhh »Toe BRI LI OMBRR NG -1
75, J/'”iiﬂ‘xﬂéf/ RATAE, BRI ;»5’ HAtlc L O 7etidinso

BT B OMRET 21, 9k, BASRNESHEETH 2 EINTE D, HBAHELD HFREE
@)MD D %.L%C& NV R Y A R 1% Tl AR

Wi &, MOSEESIES, —HM Yem OB IEMMHIM AT 2 03, WEDEIT
BTEHAFE, b/ F&EBICHFHEEOBRED (Y-2.4cm) KON E I DOUNERS L E0D
T SRl AR A

B BERT, JFRMICTORNREF BT ->Th, BFEN (Y—1.6cm) KD/PENE ST

mmmmr) W, 3D O LTS LI IS O IR T &30, —REEII
HATE, Bofbid I~2em b b, HFTBEE, OEZESED SBEN I~2cm /P&
Whs TDOXAIT, BOMMIE, MBFRICE - TERIMAEEICK S BEELL T 5,

T \«
Ay z,\

& U & [

BB RO AT, BB Z DY, oD, RUNBIC XL - THEIN TV, BH RO
KEDTTS, HICHOFEE, WEXMICHEEDEREELETEDTH S, i, FELDNIE N
BODIMRTH 575, FIELTHIETE LD 01, LD SAEMOA RO, T, WM ING
DTHAHIEE, EHPCAIHLTOINIZE, JnEshbde —F, HHIEMTOARRD o BEIC
BT EMENL, RUNPHNDIE, Fi FHICEOER SN0 TH L, THEDT EMD,
BEMOERERZHINE UTRET 284, BT L RIIEICHEIETFRO—D2E0VA b,

FHO®E, 2 FORFTHAZ IRARE UTEiRT a0, BAB IR B X2 TERIC DN T

HUTE 2, AT, 2%, &/ FOREICESEOERFT S L& bIC, MMOERE BBICITS

THGY, BEEBIRTEEZONAHOKRE XD, THICHROIMBD I 20T B E A 7.
CNE DR D, WD 72D O BIE, FEEEROBRRIE OB OWHTFT KW hasked

E5:LEbDTH S,
C OB BITH I 0, HATH AR D& RIEL TV R0 Fo L
TS KOO F EDICH IO« DU & By E A2 TS 2 BHE

I DPTREREK, F7s,
AR BRI U

WK, G WS, IO EBic®he ) CHEAN 72720 1 T LA BRI S LR %,
19764E 9 H 6 A0 #  #—-12 Silviculture—12

1@ # % K



— 162 — MRS 9 2925

I B/ & % 7

A, PTEMEERS QAT H 7 A TREEGEN O 2 4, v/ £ W&, BEHUETICH D
RN FEERI D v T 2R EWDD 3 WHTH 5 o

PO RFE, v/ 30, R0 A-TED, FEIxD 20~25° ORAICH 5, 1R, WAOEATE
PO AMED Bo R LETH A, FEEHEERIT 14°C, EMIFRKE 1,700~2, 000 mm, HEHEFEE 30 cm
TH Do WERAEE, AFMoha H084,000K, £/ FK5313503,500 KThH 5, Tikkndd,
FREZO T PFRC LSEOREMFZRIEIICTON TN S, AFKRAOMITEIL, 5 F4ERICR Vi
Fhoy, 10 FEARFCH 2 m iR =T, 12 FARFIC 3~4dm ORITENTETINT NS, &/ FHaE,

FEALIRRIC 2/ BRENO DS, 11 ARLEIRFIC 23 m DFFT BT IN TV S, 2O X HIT, TS ST

HLIZRRRSETEN, BEAEBERBITETH - EFZ ON 5, HITHERRR, MBS &40
NWENTN S, RERSSETOKRBIE, AFI13ML, b/ F1I6ELT, HKOOFEEHED 2hEh 9.3
cm, 9.2cm, VI 8.8m, 9.1m Th -7, .

EINO 2 F AT, R D ;H:?ﬁ%’u 1km ORAICH 5. WEKD O FHLIE 18.4°C,
MK E: 1,800~1, 900 mm, P[] &4 15~20° TH 5, -+, BEo—L@E» 505 Bo B-AHET
b5 WAL, ha H72DHS3,000 4K, HREOFANB I EINTED, HREEIASALLDTY
0. TER AR 12484, VIEMTEEE 12.2cm, SEFETE 10.5m LRERIERIC IV,

0 BT LR DR

COWE TR B MMM & 13, BREIS- M ORECHRRZ BV EOT, EHOFENPCALLS
SThENdDET B, BITHARDBENTE &SN ABENC LD Uicod Fig. 1 Thsd. RICLH L
e EHIT, —0% Yem &9 3 EAMHELEREE T A, KICLHT 2 >ORZikRL S 20N
E1 57300,

® BE®BE Yem ORIZH 5T &0

® HITBHIMEMEERE Z S TICERATINAC ETH D, WO INIE, 0% Yem T TIOEAR
ESETTASEREL, YV EZOMTHEAINTHRERAREBICIDEINEOT, WREL M

=¥

z
VSV "1 . R e e
V| Fig 1 bR 2 OB T BN
Model for the pruning to produce
knot-free timber.
YRR O—I0R S
Length of one side in knot-free
squar-sawn boxed heart timber.
Xt BT bRl 2 BT B 0B
Stem diameter just below the lowest
branch at the time of pruning.
Z:YWﬁMﬁﬁ@%wwﬁwbH%%
Z=a/ 2 Y
Least stem diameter (Z) needed for
the production of the timber whose
length of one side is Y.
WRNTE 86 0 0T Py
Horizontal -section Vertical-section

>




AT B OB AL T 2009 (T - %) 163 -

DR BIDN S Z BN TH L,

PERD T AT ORATBIF OB, HWE 2O RS S Yem STIERAALE T S

BEALKAEBEDBMYE, COBEZNTINTHESAS ., Lipl, ~—#ICiiHNTOSE

EO 5D, BRI o e E S HM ORI R AW S QA LPERHI ST 405, Bl 2 4

[ RO AT A T -

L /& F &
PO TURIT AL B S fkr O AT S O & 2

(61507 Nl I fo

ST, b FT S AOFEEA AT

BB, FRREEODNTRAENG, © T, BABETH, 28
IO RAIZ I - 7l & Ui BABSE [ b WO A AL, RINHTW] & b i Hi) e

M EYW L, Fig. 2 12 LT XD oMl (REED THpEs

sOTH Do

BB R BICELTERITE LEBAT S, PRI DR TRATES Oh
RaZ0 5. BG4 M 2em ORORHT BRHCH fo 2ERATRTHIT, 21k DA i o

2@l L,

A B BT B O BABSE T E T IC T Chob Ui 7% IRy Ol

DWTNE, RIRTHET 2 OEBRETE FLT, KIABTET VRO I LT 530

1, 2 OWROEN & BALSE TIEOEROENBHYU TS L L LT, Fig. 2 12 L Lieiifiaeil &,

BT BIRF I & 2% TLW Lt &IASSE THIFICTER |

NP

LIRSS B O, BIRLO B 0A B & LTCRIALSE T IF

AT UTze BATH AT DM ORIRIREDS, Fi

IR E D OB OB BT ALZERNEZLNLDT

BEE TN T 2 om B U2 BT TIGE U 7co
SRR S i

DL EWTRENLDT, BT e

AR DI HEE

55T OO E

TORFNIE A, BABEHTHR LI TH b Lice L/

T DAE O F T 0O AR FEAT B MR AR T 2 em

.

Fig. 2 (Wit Jik
Method of the knot analysis.
EEMOENE, BEMCWRER S DS WANTIT S DB D, Ak B TR

Stub diameter
i

SEN 2 BERRCHIE Lo

FEAFOEIL  BIAATET R, LIE S < ONMEIG DL AN D o

A A, A MBS s Bk A
Length of branch stub
A e S FEODOTORANE Lo 4ROV DG 01T C oA AR
Radial distance for occlusion
DV & L
Radial distance for annual
B LD Tmm DNz ring recovering

DT OIFTETL

PIEVDT, T T, BEBEESER

cm B U THERA RS, EROEMNZ O]




— 164 — MRERBIST R 2025

EE - TOEHRAEERE Ui

S AR OB BT B K DA E TICET 2 88,

SO AT B SR TICE T B ORERNRR. AER, BASREIFUEHRTIT-
7o

DL R & 38, IERICTORWISEIT b 24T - 10, BEREZSOBEIMAS CEMNTH

BIERAE Ulco RN ZTT - 1R OME T LAY, Heofiz 2L/ a¥ )T, TE2720T
WRVIEETS Uc, BIEHEE SHEFEL, ROXIBEDTH S,

1% BFEOXRET, BEIZE Lom B LB TOMEE.

BoH R RITBERIC, BITbLATOBEFNOEE UERSE LTHE,

B K R BREROMER, ST RRICET SEADR L, SRR TOBRER LFRBOFET
Uzo
EIAARPEME, VISLERER, HROWET, HX0 2em BEULETHTUE LR, K2
FEd 5 LIC KD BN S MBI 2 EEETORBARCS ELebDTH D, SMOFETI

CERBDRIBH o7, HEMNAELREE 2em TRARTZCENTFRENEDT, HERIC
MUIHEEZTNETHL D0
2. BIAKIETLEERRE BAAR)

ZF, b/ FORAHFHL, BEEDBEENRE(N21ZEL P 2HAND PBZ L, W
MBS VI (Fig. 3, Ao 1ok, HBHER, HBkT 20000 lom LR SHER L3R
HELOEEZTRY,

BABEIT, BITHROEEREORTFICLD K& {AFEEINEPOD - Unl, BEEREWE,
BHb0OBREICLIDEDLS L, LS W, WREESICK T EEE T 5, T, WA

B AEALER, RO ERT I EEIGENEE K& L9 2 &8N TVh, T O
i, BITbARTOALTSH S (Fig. 5)20, 7w, FITHEHSEEHSICGIVIE &&AL IARIZE < 12
B0 £ L EFBENTIN D, COXIETEMD, HALE—RAL LU THIRT 211, BAHERK
TRRETHD, BN LERTOERRERFEEE LTEZ DT EIC L,

2, b/ FOWRERLBAAZEOBERICEY 2MBEAGRKIE, £hzh0.242, 0.112 &L, WoH
SEMZAED Sz (Fig. 6, 7). BE L BAAEOBFRICONWT ¥ Fig. 81, b/ +% Fig.
9 1T LYT . £DMEBFRHIE, 2F210.681, £/ FA430.766 2ok 5N, BEEMSKS (0210 L
VBEALRORELBAWENED LN S,

HirABE (Vd :mm) [CEBEEZ ZENRMD 100, BEE (vmm) SERE (o cmm), £
WCEEERRER (o mm) 2N 72 3 BRAERNTEIBSITET - 720 BEAERZ, RATLDS
iz

Z F 1 ¥d=0.783x;+0. 011x;+0. 9222, —0. 780

/% 1 ¥d=0.926x;—0. 101x;+0. 670x—0. 534
IREVRRILD ¢ T ORR, MEEE D 4 BF ULSFEETH - 120, 5 BEEBETHDL 2o 2 1d, AF
THELUSHM, b/ FTRHERTH -k BEHRBRKE, AFTO0.801, b/ +7T0.799 &3k 5N,
WREBEFREELMETDH - 2o



BT B OBRIABIC BT 2608 (T - D

(year) B
g 4 ® ®
0]
_g @ @ ge® ¢oees 99 @R @ L
(8
°2 v ooy o= oo
‘Q ® & @ € e
e}
@
g .
(7]
L - 5 10 (mm)
0 BX K&k Length of branch stub
a
(]
> .

(year)
& A
4 ° e
+
< ® S WGG o6 & @ @ L4
i 2 o asmeogapey W-&ooo e ® ® e

e ® @ o8 ® ® ©
0 10 20 (mm)
B A2 & Stub diameter

Fig. 3 BRI KOS &AL R - OB (A F)

Relationship between the years needed for occlusion and stub
diameter (A) and between the years needed for occlusion and
the length of branch stub (B). (Cryptomeria)

(year)

sl . B
jo
9
g 4‘ 89 ®
é @ .gcﬂgs ® ggo esgoo © @ @ ® ®
52 8 Filflgomgorse o oo o o
o ® ® ®
]
8 by + .
: 5 10 (mm)
2 % A
5 . (year) AR ier\g‘rh of branch stub
B
=
i 4 & e @ A
=
< o giefrow e e goe g ©
W 2L eee wopocfdo Blep o o

@ % e
0 10 20 (mm)

FE B & Stub diameter
Fig. 4 BREES JUOERME SBADFHE OBEK (v / +)
Relationship between the years needed for occlusion and stub
diameter (A) and between the years needed for occlusion and
the length of branch stub (B). (Chamaecyparis)



—
[}
>

Fig.

MHAEERERE
Relative value of stem increment

MERBS TS 8292 %
(%)
1007 _°
e o]
o HNEERERE, EFBOBERERLE 100
~ E LTI,
P P
“HE}:
4 o e
01 o~ CEHIBEA : 40~50%
o —0 Relatwe value of stem increment in diame-
@ ter at a certain height is represented as
£ the percentage compared to that at the
,g_ height of the lowest retained branch.
Average height : 8.2m
c0 Average height of pruning :5.2m
1 3 5 ( m ) The ratio of removed leaves : 40~50%
3 £ & Height above the ground
5 FATH% 1 FHON Lo EREE ()

Increment of stem diameter at various height above the

ground for one year after the pruning. (Cryptomeria)

£ A uk

Radial distance for occlusion

515 (mm)
‘5 L)
= @ ®
Q) [ ] @
mﬁg ® o0 °°
Fté : ’92“@:" e ®9©
Q?% o %
< @ L1 Y ®
g Y ® e %86’3
1@% 51 @ GQ g O’ ® @
o [ ] & @ @
© v 77
~
g0 |
0 10 20 (mm)
7% B % Stub diameter
Fig. 6 & EBALEOBE (2¥F)

Relationship between stub diameter and the radial
distance for occlusion. (Cryptomeria)

Fig. 7 k&S &AHEOEGR
(e /%)
Relationship between stub di-
ameter and the radial distance
for occlusion. (Chamaecyparis)

0 | 10 (mm)
FX f 2 Stub diameter



HFT 5 oD B A A B 108 (TN - ) - 167 —

°® (z#)

15} (mm)
® ® ®
® ® $s o °
wO10 ;3 & o °
i e o E’ & ' ® Fig. 8 kS L GAA E OB
,’SJ OQ ’ ® @ . PRI S AL B VD R PR
®

Radial distance for occlusion

® 0
37 8‘° o Relationship between the length
® DG of branch stub and the radial
: i ®e distance for occlusion.
0 . (Cryptomeria)
0 5 10 {mm)
5% £ & Length of branch stub
6. | (mm) °
o= mm
nlbt
‘2 @
Q
|9
Ko *
B
o10 @ ®
I} ® e
<0 e ® g
’ [ § D %3 ’
+(§ e 30 ® o8
#h 5 Wl v ®
] ®
89 Y .0
T ® o
3
80 ,

O

5 10 (mm) 15
J% R & Length of branch stub

Fig. 9 BEEBEAHEOHE (v /+)
Relationship between the length of branch stub and
the radial distance for occlusion. (Chamaecyparis)

MR CHRER RS L CHETH » e did, Fig. 8, 9 5, & 7o, KA TR - 1D,
Fig. 6, 7 O bHETE 5, IREROHREMREE, = FT0.783, t/ FT0.926 X k=i, M
ENSRIT O T, AT 2~12mm, k/FT 3ldmm OHICH Y, fA s 10
mm BEH S, SO, PERENSN U S8, RS o K E BN THBIAA R AF T §mm, b
/AT 9mm FiEOEILEL L C LI D,

PR R E B O REURREIT, WHTEL S 77 20T, AEH0.922, b/ F550.670 & 78 - 77,
THUL, MR O ENEFTC O O EFTIC A BT DD OB KE LA BB A
Sl BEEREN IO E

BAHRIKELBDCER LD LTS, LipL, TofI3 L0 XD /s

7o, IR EN T DICEIALSE TR COMFNATE 105 &0 D T L3180 WA T oS
i3, AFT2~6mm, b/ +T2~5mm THY, RERMELLIGETIE, FIELEERER 0%
REBPNTE, HAHRKCAFT4mm, b/ +7T2mmBEOEMMEU LD, BREOLNICES



— 168 — HRRBIEERE B 202 5

ZEWIET B LN,

T DR, BERRDEI R EMHDENT S, AF T, BEROKE SELBALEDHGR
2, ISREEAED SNTO0, LA, EEEEE & S ICEREIBALEE R IE DT 2 FEQ
WP LEZ NP0, v/ £ T, BEEONSOSDEERCRALETT T 40, BEROY
BEOEETH LW,

LEOEBBOMIT T, KAARICE, BERIVEEERRESEETBIIL, BEREN 2em
BEETEOEEEORNT BELLVEVIRREELY, ERREDONTHS EHE BT -
7o

BIABEDMEIZL, AF, v/ FLdTT 15mm LT (Fig. 6, 7) Th -7co A & HHED WA
L7e A X TOBEADRE, TOREAENITmm YTFTHY, S4HEOMEEIEEE UL -7, EMEME

AREEET LS, LRBEAONSBIOTE BR Icm BETHY, BEHEOAETNIBENIcm
EMATORINE, BHbeoREE TORRNERIT 1. 9em LIRS, 2Ok, MEHE dE
HHEBR I TEALEET T 5. LFHANE T2 EAMIAE (2 B, BEH b oEEET

DEBBEREKRE  BBETHOT, BASETRORBORE B
Gk, BB, AASEOAICLVRHENTE I, UL, WSLEKIK, Y O
(Fig. 1) @510, Y $TICBABERET 2 BENEL, £ 3 CBRSEET TILAIN
BEEN Do WHITORAD 5, Z ZTIOBRBERT T CEMNSPLEBE K DT, —BIISHETS
FEIOREICHE, BRABRIEK S LERERLENEVLS

BT 5 ORRE, IREORT, i, & 5ICTEENSR, B bRO&ALHECRM HBICHET 2 %
TOWMICREBEBEEZ 56D TH D, i, ARER, REPHEORS SICEHE S X3,
LU, Fig. 1LY Lickdic, Yem DTFEEMSA - TONRBEH OEENTRICE S C L&

5, HH LR X OREICE, [EEHPBEALRIZR X DEREZR IV, K ERMi» R X D
WET, BOEESERESE SORBRETH S, BHEL L OREICNAS LTS 200, &bl
VN RAN G R A
3.0%B B OE

TSR O E IR DI S IR E OB%%E Fig. 10, 1112 LT, 2K0EIE LTIk, BEEMNK
ELBARUIBOBEREL KRS SRIZHEABI BBILH, NTYERKED, HTLrbonids
AL, TR E SERER 10mm LITTH - e BHROMICOVLTIE, Mk, FHRFTFED X TIS
mm PIF®, BREEALP G 02 FTIEE 10mm DTFTOMBELNTN S, KEBROE /) +T
ZDEEAEM B mm LT TH - 708, CORICERARERICESZbDEEINTED, Hfrbick
ZEHERMSH TN, TN b, I BEFOIMAEE DRIBICE&EOEO A SN, EELRT 5
CEIEMTH 20, SRAOAFOMIE, AJTPEHEHOLOIEBREELVWEZELZTINTESLD,

T, FEWCTORWEEFT S 2T, EREELEEEEDNN T Y F OEREZRE Ul
BfITbBRk 2L aF ) E2HOT, TELRXTTORNEEIT A U, B33 lem L
FEOXKRE, UERORE LR MoBR GEEI2) oK, miEe biixs L, FATEs
Hx 1 o—RATEMUTEL (Fig. 12) 2O EDD, AFTRNTELEREE, TRLOLUNMTOR
UMRIE, B0 lem L oXORRICEEE LVWEVZ S, BB, COBRIKE, FITHRE



BofT B D BIABIC BT A WH98 (PTIN » & - 169 -
151 (mm)
E’ {mm) ® R
o

210 ° o ° B ’

5 & ® e

& ®
mxfg e ® ® ‘e ® ‘%6

ey oogéwﬁ @ %
“ riaet, . «8
. 5 e ® ? ® &0 @ . ®
L ° 0°%° o ¥° ® O Sy

® 58 oo

o : =

o) ® [S)

] ® g

0 ; : 30 .

o
o
N
o
3
3

o

15
X ALt Stub diameter B& % Stub diameter
Fig. 10 HBEEEEHEORG (2F) Fig. 11 SRR EFREEOBZR (e / +
Relationship between stub diameter Relationship between stub diameter
and the length of branch stub. and the length of branch stub.
(Cryptomeria) (Chamaecyparis)
(mm) N
20 ® A F )
Cryptomeria

e (

3
3

Stub diameter ( Chamaecyparis)

@ 20
® 1 &®
s 03 / "
i O+ "
< ° 040 Chamaecyparis U
& o
|
W &®

B

5%

Stub diameter ((}ryptome,r,,‘a)
O

Ll
10
Erind
Fig. 12 Fft & BEE o B A

Relationship between branch
diameter and stub diameter.

20 (mm)

LR OB (Fig. 13, 14) 14, TiRT

(&b Ty RIES
LD, BES 2em BELTE o, SRR &/ aF ) zlnizh DI, R D

KK TCHPUTELEDTHE L, ZF, v/ +4 CRTL Licity, —aloiEi 0,30, 0.21, /

IF ) TIO0.37, 0.32 EliflT &, TOTEDD,

SR E IS D, UL R

P

W EBIELTOAENZ LD,

R ORI, AL LR OBF (Fig. 10, 1D 1057 Y 4K E Mo ohs, £ ORI,
BT B gt

BRI BIERAE Lic b DE g, BIRONSLEHODNTE, D0 RakD

/

IO o efch EBEZL LN D, TDDE, BRORELEOORTE, THhian

e Leb DD - e

fod DR SN D . T ORER, BHAER, SAsRICEM

HHAIBB ShDTHEAHe b L, ’]\3{3%31(
W OREIIBCE CTHERBATBEEEIT A, B EBALEREERBRICIES CENTREND,

BRI, TORWEETEET4E, BEMN2em BEZ TS AFT 5~6mm PIFiC, £/ +7T




— 170 —

O

o

FX &% & Length of branch stub

N

(o))

I~

N

12

MRFEDUBR B e S

_(mm)

JI¥TmE
With saw

T onims
With hatchet
(mm)

20

Branch diameter
Kt &

BE
Fig. 13 Tl giiTbic ks
BEOBER (2F)
Relationship between branch diameter and
the length of branch stub in the case of
careful pruning., (Cryptomeria)

abt(mm)
[} ®
'{é4. .Q'o ®
© ®
5 ®e @ @ ®
- % o ©°
027 * e JIEY COBE
- / e With saw
s
?O .
§ .
uy
H;([id‘ ../
= ® ®
= . /
T {//0 e ® FIUniBS
o _ "y With hatchet
///O ® (mm)
0 ; . .
0 10 ‘ 2
& & Branch diameter

Fig. 14 ToORWREEITHIc LR E
BEEOREGK (£/+)
Relationship between branch diameter and
the length of branch stub in the case of
careful pruning, (Chamaecyparis)

202 %5

3 4~5mm PNz s & & 87T =
o =, FICIAHIHT T OEEE
I, WARES 1212 10mm LR Th -
foo BEEIR cOXI ENELDIO
1, BT OEETIREERSERS N,
REOBAEOEEEMPET LD
CEREDPLEIT, R#DOILETH
%90
WIEOBRER, F2THITET %
Fs ax) TOBELDSHTHLTH
LPESMAZEDBTEDL £ HTH
¢ 10 mm Db D&k
b/ &+

BlZIE, K
b U0 RRERE, 2F,
TF+ 2084 8.0mm, 2.1 mm,

bo

J/ a

£l
By

U D 3.2mm & 73 -
T, BRI Imm §igo s L
L EiCinbe 2D, HIIbRAICK
D) RIS RV 228 U 520 & S JRK
D—2, BHEEDENCHEEEA
Nbo

BRI, BEokasE &I
LD BRIk D EHER

3.7 mm,

b EOZ
Do
4. BAHEOEROMNY

BFrbiidskiidshictsd, LIESL
OMEATS OB RFROENE LTH
bHN b,

BIABBOFEOLNT, AF OHifENT
Lizb DD 92%, ./ +Tld 96% Hih
WAL Uiz, &/ &4& /7 a4 ) T
B Ll &, HEEMWNIOEODPYLIAN
T TROEBARIMENICE 2 I D,
AFDOPRBEFETELEND DI, K
B PE CERABEY B I0HELTD b
DI INB D B, FiEdA L
EiAG BB I0FELL L b DD
D&



WS
17, BALBOEROEROEALD
Bid, LEITLPARERICES
D, PARSREERE ORI, HETH

DR IR Ip,  ARIAS SR O [e R 4%

LEXOEDDLLENEZ LD, T
NOSD/RICDOTHE, E5IKELD
BRIC X DB SN A& TH 5,
b/ FRSTBRIC K 2 ETIE,
Flg OIS BHR R S R R & o
I & An I B 380 5 1 18 L
BB A & I3 51T Lichio
VAR S R N E TS B IS

it s (Fig. 15), BR8N

ENE DT, Bk 4EHED
S B B DD H Y, 10455

ETRIZTTORT BEANENIZ

PR SRR S KO OB

o Fig. 16 I2 Lad g, ~FirklE, 7

B2 &0 &R & I BRI &
D, BHEEOEEEHZT L KD
Thb. DM, BALEL &
WL ENZ D, TNTDRFT B
ISSRICTS A 1203, SRR 23 25 mm
BREAETH 5. AY X, 2AFT
AT, BHEEABO g
S O RS E T g B SRR
W, REOROKSTI04,
My T 1015 4E & FepsH U 23,
SEHIC B S ORI B L, %

75 25~30mm PLET H - o -

‘-'/

NHe ZOL &I, BEIADBROIE
SROSIELEICTS 5 DITE, BEEO AN
ELBIC, HIrbHOMMED b
BRESEHELTOALENEZLD,
Uiedi- T, Rt o iooun

BRI AELENS A2 0 1T 1E, 10.5

BRDBAAICET AT (A - 1) — 171 —
(year) B .
10 & s ®
oD @ 8 e e
E ees o e & 00 o
& e o ee ol 0o se
g ® & 8090 & o8 ® LX)
8 5 L] e ® @ L]
& ® e e ®g °ge s ®
o
£
o - '
g 0 5 10 (mm)
BE b& #& % Stub diameter
I"J'zt_’
O
" A
9 (year) .
#3210 . . .
[} ® ® o ® ®
< ® e 8 & & & ® ®
[ opeg fo o L] ®
8 ”;f:.Q ® @ ®
> 51 o es68 008 o
0 ‘ N
0 5 10 (mm)

5% # & Length of branch stub

Fig. 156 J&iileds L ORRELIE & SEir 45
) OB (ks &) )
Relationship between the years needed for annual ring
recovering and the length of branch stub (A) and bet-
ween the years needed for annual ring recovering and
stub diameter (B). (Chamaecyparis)

30 (mm) B
Eﬂ ® e ©
e L] mﬁ @
¢ S TVl ®
415 £
o .63’ @
£ @
c 0 5 10 (mm)
f’ 55 & & Length of branch stub
w2
@ 30
g 2 (mm) . ,A R
% ® e e %o ®
=] g :, s & ”
w15 s, 0 ® o
5 R &uPe ® ®
@ e 0 % Pe
O } '
0 5 10 (mm)
B 3% ¥ Stub diameter

Fig. 16 ks JOEEE & PEE &
OB%F (e / F)
Relationship between the radial distance for annual ring
recovering and stub diameter (A) and between the radi-
al distance for annual ring recovering and length of
branch stub (B). (Chamaecyparis)



— 172 — PRI 5292 B

cm DAPMATM Ui E &, B 4.5~6.5cm THITE L, ZOHROKEIC & - TR LS4 in & A
OEFEF TR SN T EITIE5E, TD, MNLKM THERO SO IEH OEREIZERD THH» U

AN
I HROXX3LDH

B OAFE, b/ FHks EENORAFRIT, BREEROBHLT NI, #% 0.5m OFICHT,
ZOBORREOEEREEZME Ui, FEE, BCEREGIENITATORIKDVT, EOBEHEELLD
¥ 1om BN RLE TR D S EFRANE U

BROKEIH, BEEALELETLODTH S CEIZTTITB~N o, MMM AEELANE LTHITEE
BEtT 254, BOBRICEDEICHHE LT Lh, BESEOBETH 2h%EM5 L HBERETEWE
Fioo Bk U B BBsA s geid, & Hoeis { 9091010190208 Hdri & E 1) & Ui R
;IF‘JV’;\!C@\fJQ\4)5)6)1‘90

ZAFEE b/ FOBRKEBEOBFRE Fig. 17 12 LY 4 TEE &, $RAE {8510 LehioBE
HRELND, 2UTC FAUBELOE, AFEDbE/ FOFBIEENKE D,

Bk —E Uiz SICHIRODD E 5185 %, LB 55 O hidz > & B 7. 5~
8.0cm & 9.5~10.5cm DEAICOVTHN, e xF Tt Fig. 181, v/ 4% Fig. 19icLv L
720 B/ FIE, ZAFIHAEROHICAEROOVBELET A EBEZNLITH S,

W20 poanld, BHHOEERIAXID G/ TOFBHELNENL B, T, (I bR &
SEBHT LD, BBANELEDEIAIHEOKRE DY, B EEMEMLREIC~ 1 7 AETOMHE
WIRAEEZ 2 CEEBRLTO S, HER, UARKECIDED, BEEXRSTHLRERELBY &
NS T, MAONOBERAE, HROKSHS OORBEMRENS CEBEDLNTED, HITHOK

N {mm)

g 15 . ®

QE) . o s0 ¢

S o &% 9

© a& ® ®

c ® el eg

E ° e %0% [+

g 0p 0y 8aRo% U8 @

o 10 o e PO o

?

8 : e & % ° oodg OQ% ©

g 8o S0 88%0 % o o

< roooo o o

® e e o °

¢ | ige

® g %o e o ¥ Cryptomeria Fig. 17 ¥ 0.5m & & 0 hhig

I -G o CJ % Chamaecyparis FEENICE TN Z PR

- s 80" Stem diameter at the middle

: g of stem strata (0.5m) and
average branch diameter in
each corresponding stratum of

0 the stem,
0 5 10 (cm) 15

& % Stem diameter



BT B0 BAHICE T A9 (TN - BB — 173 —

3, HAEEDKANICEY B8
RODARKE & S48 %

[ENZRAY AN

HEORHICHDNTEZTH D,
VT AT OREERIE, BIRTT
WTRSIEO, Ehkb BT
FRIESLBE 1m Hih 3
Y28 KA LT Wiz, R TIR
THEEBDBDIT DI, NI
DIERC L O R RE T 2 700 T
BH5 D RBEIER DRI 2 FEHR
2 DOREE LB M T T i e
R, EABERRWE O A
L, i bEic k2R ST
<, 1m B o BIcE 20

KTHLD s, oD
EIP D, BUREFEC STk 1A
WEEE-RICom LTS 255
ATENEDITH Do

FARITE, o e R Mo
Baz b~ bR, REE
s HMTEET O 45 DL &
DO B S, 2OREE, Jifo
oz, WUl b A
iy R AR e}
FIAEEB LNT WS, 2LT, H
KRELTONKBEZ SN2
G, ML TOARROEE LT
HIEDRMDH 5 DI, FhLEM
HDBEBRAENCT B0 EN D A
72T, BRI X O
AT 5 2 M & T A RS
DD EN S, INHDT ERD,
BefTo gl LTid, ifilkv b
RNTEEE U TR BIRFI A gead

ESLETCH DD,

Relative frequency

B X osE K

40" (0/0’)
-

>
g D:95-105
5
g 20
@)
2 o
g
o
x 0
i
i ]
=90l ] D:75-80
o

0 1

4 12 16 (mm)
B % Branch diameter

Fig. 18 %{t—iE (D) OLH DKk
WIS (AF)
Relative frequency distribution of
branch diameter in a certain stem
diameter class (D). (Cryptomeria)

LW")

N
S

D:95-105

—
|
|

- D:75-8.0
20 ]

(
oLl ) mm )

L 8 12 18 20 22 26
1% Branch diameter

Fig. 19 #%i—iE (D) OBO OO S /517
(/%)

Relative frequency distribution of branch diameter

in a certain stem diameter class (D). (Chamaecyparis)



—174— WERBRBTIRMG 202 5
IV # o g ope Y
LW OE 5 &

W', BENORF, b/ RS EENNORFHG O
RCHT o 720 BUEAR, BHICHITS SNTO B BIKEEA
2o WIEMIR, Fig. 20 2Ly Lickic, Rfnh OE#
WBHHEEZLNLMEE0 5 mERE, H0.5m XD 3.5
mFTORE 3m AMRE Lize WEKD MESERKEHE
3.5m OEFEAENE Lk, 0.5m, B

2RI HERD R EBOMOPEEERE Lo H 5 K
MZET DD DERIE (RR%ERD TLH Ui,

54

chs

3.5m DBy

5

s

3
i,

2. ¥ =
Fig. 20 #%oOinb &zl o BREER
A BRI DH L 2 H M OMETHEE A Table 1 12 L7,

Measurement of stem-crookedness

AE 3 Wy & BB,
and its direction.

Lir L,

ZO®ITICLS

it

2 IR QAN

T X B —I I8 MELBCENBDL D

wmofsvid, il 0.5~3.5m TOD =

3mdHlc &L, By A ) 28 oy B8 = S
Stem-crookedness was measuared C, HOMMBDICREOHESSLLHEAOND. KNDOR
along the section of the stem from RIS s
0.5 to 3.5 meters height above the T, B LANCERREOS 5D 5 bDHE C,

ground.

BH NI - Too PO 2 FWA L, EBINOAF MK &
BT M, VIheE <, KEFMICDErotce UL, B/ FHOTHE, HHMCEOESEEZZ 00
BEIMSDMBELTED, LENKEAEBDOEL TN 08, HOHMD RMIEIERIZ DI, -7,
BREEOHEES % Fig. 21 1 LT, Ko M, WikoPghEms (OB H) Sl
3.5m OV E (Des) 2 LHDT. Bk, TP OWE Lick / FMHEDT 20 OHENHERD H
DETULD Ulco WO ZAFHAL, 3D HVNE R RSN D 2 RITEZE TH
L7l 12.9% 2785, ZOMER, B »LANE—SEZMICH 5, WIDOAFKRSIZ, FERA
P 2.4cm THY, BNDEITHAK S, 3, BEBELIBAWEEZTLE0HD,
DBMOHBOBRKELS L - EZEL NG, FEHOMMDDI24.5% ERENDEIDIHTHH D

T

73 1.3cm T,

EEE S

T DIRSY ZzDi:

¥, TN B, FEERKE 3. Lem SHEE S HAPEATH -7z T/, HEW OHE L.
b/ RS OFHERERES 2.8cm L RKEx,
Table 1. & K & & © 5 (LBl 0 B bl ()
Relative frequency of stem-crookedness on different directions (%)
D _ /A Direction 1
e M Vv R i L
M 4> Stand — | o
2 40 30 20 10
g N Ji Cryptomeria | ‘
Nishikawa £/ F | : y
| Chamaecypa’ms ‘ 20 13 ' 63
& i A F ‘ ‘ -
Asakawa Cryptomeria i L7 1 17 36 | 30

M, V, R and L : See Fig. 20



FAT B RO BA BT T 201 (T - ez =175 -

> (%)
g
= ENMAY
& 407 Asakawa
= Cryptomeria v %
o Av. DB.H:123cm ( hdme@par,v
Y o0t Dys:10.4cm Av D.B.H106cm
Z
@
)
x 0
i

) X i)+
T 404 dNAY Nishikawa
~ Nishikawa Chamaecyparis
&= Cryptomeria Av. D.B.H:M.8cm
- Av. DBH:7em Dys: 95¢m
e 20 D35:9.7cm

Fig. 21 o dhhh OREEs
0 * * t Relative frequency distribu-
20 40 (mm) 20 40 60 tion of stem-crookedness.
& gy Stem-crookedness
oo XERIL LY HEL
Drawn after Mowmost
WD MBI, TS OV S 3D 1T MR LS 2 12 W IR 7L & DI il A8 ) D431
‘:r‘ CEHDZLEONERLS, BMOTARRERS . —R, WMEKELZAHIKTSH, BEIm H-00

MDD I~2em & - fce JSHATBRITHNTO AT H, Pl O 128D TS0 ol
D DI TSN LR SN Do — R LU THRMAD OFHRIDGS 2 @k Tl
ED s TN SOXDEMETIE, WM oA RERIIENICRETE 3

:&iﬁl:}&ﬁ;@i k ;'%@J% H [ [ 7:\1‘ [u; ,\r/z) s f)\

3, 2em P Lo#ah b b

LI T B, F e, RE ko Wi, 2Nz
THMDBH OBREPRILZTHAIND, COFEIOLOMALEETED, A%ICEIN:

VR bR 0 1%E

HROBTHRAI LS, AFMTEN OSBRI A L PE S 2 ¢ &1, SEIS kT b3k
I LD CTTWET 2 MOH &R, MLk DIClR L7 - M OREICHMBEZ 04 0T,
FROHNPAELS - ThInbn:d 3,

FEAT 5 Ak BT &AM 2 B Lo e Figo 1 28 %I LT b % MM o [ e
ZYem &9 5 BiE YVem (R L) PLLICHOROMAEGRZ 7201013, IR0 FRE (L L)

¢

ZXem EF Do WAL LS, ¥V OMIBH A 72D, TCOEED Y BINICH - T, (%4
PR Z F TICRIABDIE M NS Z ETIBABIRET T4 2 213, KBALE OKTT Tl
e FRENIEE

TRTOEED Yom PINICB X F AT BB X Akphidlne &
T D, BHREAEEOBREICIZ A C & WT X2 hAEEARISES 175,
1. BhCEEMNTE

IERIT OSSR (Fig. 10, 11, 2¥, b/ 4 L6 Z20BEAYOBEEE 10mm DFTH -7

i

Ji, WO, Fig. 17, 18, 19 0 X310, COBREOHSTIE 20 mm A7 B IEN I
Vo BEOEAA 20mm LT 58, WHEOBEEERRRE RAATIZIZ 12mm UREZE T L0,



— 176 —

WE $292%

CORRE, X YOBEBRIE, XLY —2xl.2=Y—2.4cm L7535, $10b5, Yem OEGHARM L

£5ETEAR, Yem X0 2.4cm PUIVNSOHROBICEIT B2 ETI NI L0,

ZEFANT, TORWEHETEETS &, AR 20 mm DTOEE0EEER, —kil (Fig.

13, 14) o R¥E, b/ FE2NFN6.0mm, 4.2mm 785, ULnl, ERICENEDDONNTY F 0%
D, Fiz, VHER (Fig. 17), SARRE (Fig. 18, 19) &b b/ # M 2AF LD KREVC EEZE
&, BIEER, WMHESORBERAATSMM PIFTEBITINTEA D, CORE, X & Y ORF
3, XLY —2X0.8=Y —1.6cm &7 5, ZOMEIF, FEBICBEMTHEI S INAHENOMEED S, Wit
Plem 725 FRELTHEBGH OEESTHETH L2 LD LTINS

wic, /aF¥y T TRV BE URBSEEL b, F 2 OMNERROE LT TEREREZRKD 5
&, BMAEFIAAEREDORE K, WSS 10mmEELELE, 2Ok, Yem XD & 2.0cm

M EBRININ D BT LRGSR S0, O, FA4TTORVICETL LIBaL0Rn
DY Amm BENSCRD, —F, BUTHFZEROTETba&NELDIE, 4mm BERE{TH
T OEESTIHETH L EE LH LTS,

2. BRICHMBND DD BHE

I AS0 S HE, BT QAR BEONSOIFFICEFTS LRI NIE72 5750,
i, AEEMEERAFIARRICET S ETOMMS, BEMAEREERBRICHRD ORI TREE.

A DRI, Fig. 21 TARIDICBEICRA 2 2FRITH¥IE 1.3em b0, PO RF, &
JEFWASTHE, € 2.4em, 3.1cm & - oo HIEY ORIERR TSN H 2.8cm DEEZHBTNS
ZOEHT, WAV EEALKEL, ARLEBEICRZZMEETS I~2cm 50T, HRIGBEER
RIS, BES I~2cm /NS DIFICHT S LI nidm o, 97738bh 5, PHIOEITETHE, X<
Y —2.4— (B0 3)=Y —4.0cm&E LD, Yem X0 & 4.0cm PLENSOEMHERL L, BOHND I
O XS IHFTBHMOBELEEOANLD b, MOMEELAEZT L LTOAREBERESG - T

o8 (Y

o

VI 1 3

EERICIT B SN e 2 F, v/ 2EHEAE UTHRBIT AT - o £ LT, BHTHHOEAL ICHEE
52z 2 ERERE Uice COED, BEOMERICHEELBXETLEEZ ONIBOHBD PEEOHED
Fotee 2N EOREREANT, WEHMEREDZOIE, HTBOBRE (BRL) KREORBREITENER
1B LRI B 0 A MR Lz,

T ORER, 2¥, b/ FEIBEELSALEOMG (Fig. 8, 9 i, BHEEIEAHREORR
(Fig. 6, 70 XD &HEETH - 70

BAHFEORNCEELEZ 2501, BEERBEOREP -T2 T, BTHHL
IEEEERERD, BEABLITT. L L, BEEOANI, BAHRICREEL S
FED#AL R, TTC 15mm LIFTHD, BEOEMEEOLRERE TICR, #AAETET T 5
DBELPEI 5z, T, BITHHEM S A BT BEBORE L, BALRIZEETEL, BE
ENRGEETHH LD - T,

BEER, Ak BRICIVELASNG, TOROREEITEATS L, &N 2cm BEETHLZF

T



Fe T BB D B AS I T A1 TN - )s) — 177 —

I35k 5~6mm LINC, v/ T 4~5mm PRIz 2 cbncas (Fig. 13, 14), KBl
HTHEF b SN ODERELLE, 1213 10mm DINTH - 0%, B E BHEDEHD S - 01,
KT BN T » fodcid EHER S Nz,

AL B OFIOFLNORL,  WRE S S 90% LILANMA Ly Uice b/ FOHEmETILE & D
W, K BB E A 256 mm BEEAET 5 - 7 (Fig. 16),

IR DR, BRI 2 (Fig. 17) H, b/ F ORI A2 N6 ond 5 (Fig. 18,
19,

fillids O s a N o le 3m Hc D OBO DI, AF 2MirT e e g L 3em, 2.4cm
TH 1o B/ FHSTIEH S 1em TH -7 (Fig. 21,

VLR S, @i Yem 21 & L, KO & SMUOBICITIT OISO B LERET L o DRI S
Bl 775 b, KNS o@Mit X (B L) 2R Lo

ONEE IS, 2K, b/ REL X O, XL£Y —2.4em Ehid,

TOARRCH 2 THT LA, S &, X£Y ~1L6em &85, / a8 )T, XY —2.0cm

o
-7 /:)

g [N

W 23D DS B ALK, WIS A el 23 D 040 1 BL RS B AT lds S S Sl
WHAZBEERTS 1~2cm O A2 BELE L TRIESIEO. WIOHIT bR cHinD 284 5
&, XLY —4.0cm E754, coOXHK, BOMMBDIT, Bk o BT DL ENis A4 s IR

LTS KRESTHEREL TS,

X Ak

1 BRME 2 - SFIMET s 2L S M Shvie B o LB S B, MR, 105, 187218,
(1958)

2)  ERREEMOKPETREGY AT IC Y B
53 pp., (1969)

3)  Euvorinee, K, G. : Forest tree improvement in Australia, JooARKOERE, 75, 8~13, (1972) (|
RIEFAIEN])

S O B REIIEEIC T S Hk i,

4) %ﬁ%w:%wm, CbE B B DR & D FHIIC DN T, 80 (o) HFKEE, 242--243, (1969)

5) e D T HIC B B HEEIE T, EREERMEE RN S BT 0B 4K, Mk,
228, 1~-38, (1970)

6) e T OB ACRICE S 2 WM, MGRITE, 273, 174, (1975)

7)Y W AF O AT & B SRS o e, HGRETE, 200, 3342, (1967)

8) e BEMEZ - HOKEM BRI E LT A FEMRADRE CF 1 W, EREM O,
FREIT, 112, 49113, (1959)

9) . o FACK T B BN S LT 2 EEMADME G 3, i

HlRR ORI S
100 JEEE
(1973)

11) k@ juw ~FPRROBETICHT, dFHE, 101, 86-99, (1936)
12) MR EETICE wwm, T
232, (1939)

GEMON DR, MR, 185, 57~~197, (1966)
i G - AL/T\]%T‘B’E * Z‘)k} "7 L)Liﬂl Ij jN %) HEJL’J) )\ \[/LI nl& )l (\b 15, 2042,




13) BRBFERS HEEWIERICBT 208 (0D, v/ FEITbRICH T 2 BINO%E, L ERKRITE,
8, 47~55, (1973)

14) Lasvak, L. F. and F. X, Scumacuer : The contribution of its branches to the main-stem
growth of Loblolly pine, J. For., 52, 333~337, (1954)

15) TS 1 v/ FOETD LRAIKRT A0, MEUREHBER, 14, 55~72, (1973)

16) KEFFIE - BrANEE « BFRHME - MAOHE L Z0AEE (1), FOKEH, 39, 7990, (1967)

17) ————— RISMHIE wﬁ&uu- PAFRIEAE [/ b (D, BUKHEH, 40, 50--67, (1968)

18) /NEPETAB » AT ¢ NEE - KT SR T A0 CGEIHD, BREARER, 46~
53, (1972)

19) Sumozaxi, K., K. Yopa, K. Hozumi, T. Kira : A quantitative analysis of plant-form—The
pipe model theory I. Basic analysis, J. Jor. Ecol,, 14, 97--105, (1964)

20) Ibid. II. Further evidence of the theory and its application in forest ecology, J. Jor. Ecol.,,
14, 133~-139, (1964)

21) G - A F OB LKIAL DBLR, 2618 HAKBELEGE, 135138, (1975)

22) ‘Tapaxi, Y. : Some discussions on the leaf biomass of forest stands and trees, Bull, Gov't
For. Exp. Sta., 184, 135~161, (1966)

23)  ERURIL © $MEE OB B I BB ORGSR OB T, FORERE, 37, 1~~10,
(1949)

24)  ATRRE—B0 BRI B L MEIC, MEESRIR, 362, 32~-35, (1972)

25) AP HESHE - BEBRR T A ¥ OB D &AL OWGR, 84 [ H MG, 1834185, (1973)

26) ————— - — 1 RFER

27) EFE O B ST e/ FHSIROEIRY, BTHH EDKAL, 22 [0 HMRBETESE, 46~
47, (1972)

28) AR - PER D - PURIRSE - BRR BB o fREY, SUKREHL 45, 6784, (1973)




ABICIE % R

Studies on Occlusion after Artificial Pruning

Tkuo Taxevem® and Kinji Hariva®

Summary

Knot analysis (Fig. 2) was carried out using the sample trees of Sugi (Cryplomeria japonica)
and Hinoki (Chamaecyparis obtusa) which had already been pruned, in order to discuss the
maximum stem size for pruning a tree for the production of knot-free square-sawn heart
timber which is highly appreciated in Japan for pillars. They were selected in the planta-
tions at Nishikawa (Saitama prefecture) and Asakawa (Tokyo prefecture). Branch diameter
in relation to the stem diameter and stem crookedness (Fig. 20) were also studied for the
same purpose.

Results and discussions

It was found that the most important factor affecting the radial distance of occlusion of
a branch stub was the length of branch stub, followed by the annual average increment of
stem diameter from pruning to occlusion. In the case of commercially pruned stands at
Nishikawa, no correlation was found between stub length and stub diameter (Fig. 10, 11),
while the latter had little influence on the radial distance of occlusion (Fig. 6, 7). On the
other hand, in the case of the carefully carried out test pruning at Nishikawa, the length of
branch stub was fairly proportional to branch diameter (Fig. 13, 14).

[t was found that the stub lengths after careful pruning were not longer than five or six
millimetres in Sugi and four or five millimetres in Hinoki, while the corresponding values
after the commercially made pruning were approximately 10 millimetres in both species.
There were no difference of branch diameter between the two groups, the diameter being ca.
20 millimetres.

Branch diameter tended to increase proportionally as stem diameter increases both in Sugi
and Hinoki (Fig. 17). There was a tendency that branch diameter of Hinoki was larger than
that of Sugi (Fig. 18, 19).

Average values of crookedness per three-metre-long section of a stem excluding the butt-
sweep were 13 and 24 millimetres in the two stands of Sugi, while that was 31 millimetres
in the Hinokl stand.

On the basis of the results mentioned above, the maximum stem size for pruning with
the expectation of knot-free square sawn timber can be calculated as follows :

1. Non-crooked stem

Relationship between the stem diameter (X cm) at the point of the lowest retained branch
and the expected size of the sawn square in the cases of commercially made pruning (¥ cm)
can be expressed as follows for both species,

X

Y —2.4)
When pruning is made extremely carefully, the above shown relationship will change so

that,

Received September 6, 1976
(1) (2) Silviculture Division
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With hatchet : X Z(¥ ~1.6)
With saw : X £(Y —2.0)
2. Crooked stem
Even though a tree looks as if it has a straight stem, it is seldom straight but shows
slight crookedness, say one to two centimetres bent within the three-metre-long section of the
stem. Adding this fact in consideration, the time of making pruning must further be earlier,
Namely,
X=(Y —24—-A)=(Y —4.0)

Where A is the maximum deviation from the straightness,



