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AHETH, ARBROBRERL, ChETORELHLETHRFET, COHFEOHREDORIFAT
ORBLEINACMEEBE Ui, RET3ELAR, 1. BNk -TRETIEROER, 20 &
IHDOREFMEERTE, 3. BHTHE, HOKILEBRELORR THB.

KD DT, RBAEZHBMRN R E, LOBITBERET - TRV EERETRKIC
s IR LB 3, 7, RENCHB OO R ERBRIEEAT RO AA R EICmALE L
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1. HBRHBOEE

BT FPEHERKAKAHO A FBM—EHRICKB L, iz v/ 2T, BRESHE) LA
ORIEEBHOREH L 2HSTHS, RBHKIZI95FIAT, TORATOHRBIZIBFETH-
too RBRABEEMO 4ER], TULE IEARICH ETFY 1L.5m T RERITbR L IN, KRR
ICRBETRICIE, WL O NRAE LT, HBRHOMES Table 1 iC/RT,

2. ®iT b o e

19754 A5 1976 £ 3 A% T, 10ABRTEATEGR 1 AT OEITE Uice SREARDRTHL
5_EICHK) 20~35 RO AEMRIC, T b E~NEKOHBRT 2L, TED +4, 4<, /3% \ECEAL
THEITHME U,

+4 WX, NED 16.5cm, 2iF7cm, HOEX 23cm

A= WA, HED 18cm, 2iF3.5cm, HOEX 48cm
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Table . BBRHEBEBEOCRRAOKNR

Outlines of the experimental stand at the start of the experiment,

B FEHMERXIEE KA AT

Place Kyoto City

B, &E ¥, ZRETHEI EHREEEEE

Species, Variety Cryptomeria japonica, Yosuino
=]

];g;evation 550 m

LS

Stan%% age 134

312

Mﬁ?tgree height 7.5m

ﬁ‘gﬂf %BEI-? 10.2cm

éi?r(l?%ensity 3600/ha

¥R H#% IEHICETS

History of tending

Pruning at 9 years old

Fig. . 8§ # I+ © ¥ &
Method of knot analysis.

A:'E B & Diameter of branch stub

B:¥ & £ Length of branch stub

C:EH D E Length of upward wound

D: FH D E Length of downward wound

E : L FoZE®EE Length of upward discoloration

F : FTHOEEE Length of downward discoloration

G : L FDZEEIE Radial length of upward discoloration
H: TFTHOE&ELE Radial length of downward discoloration
E+F : 2FfE Total length of discoloration

/2 H KD 29.5cm, £1E3.8cm, HOEX 15cm
BAT B 1 ADBEHENLERRAAER CHFTTORVLIET » 720

3. B OB W

1980 £F 11 A i< B ATAREI L7ce 4 ARITHOARIR 6 LEHM, 3AKITBARR S EFHERB LT
LiCiE B, HITHME LR, Fig. 1 Ok 5 KHORKE BOERE) OHERELEET S &iC

£ -7, ﬁﬁ*ﬁ‘bf:o

BB EEORREBGOO AR EL, ROLHSICRALT, ZOEIREE Uiz, B0t X/
HRICEREE5ATVNEEERA NS DL LT, KEWR (Photo. 1), #EZ8 (Photo. 2), Bk
UE#OERmON & OEFRRMCENOLEL b D (Photo. 3, EREINLES) KA LI, #RHET
PR OSEREC 72 bO 5, ABOREBHALE DT oM DT TERATO S,
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REEEER, BEONGIEORELBSDOZLTHD, Photo 4 DL ICHO 2 XDEBICHEZN
FeiBor & Utco SFlRERDHEL B SBM LB ZA, TOBICHRES O, EMoRL, S5
PR BVEMOB LR 2BAE LT THAXZGOTHD, HRAORERIT, BREEELEDIEHA%Z L
FTEHAREDTH S, Lieh-T, HEEid Photo. 4 DX S icthiifidfis T, NABHMNEELT
WELDEAEIEENT,

BT IS BRIH 0 sh 2B ah (Photo. 5) & Lz, BOERICHANBRATNS SDRE
REhE L, BERENEXA L. &8, BB ILLTUHOKENOLEUL DRI BREINEL
foo BEQETRIZND, HOMDORBRERE LA PR EBRYME (Photo, 6) & Ui,

AT H & QBRSO B oEARELTV S LOORERIDNT T, REREELLNZAK
ERAT BB LI DN GERIE Lico ARDREALRETHICHNBE LSO T, EEOREKIEIFEHOR
WebH oSS S, TOATIE, ARLTAXOEHELAFBASREITEHLY, ENICAK
BN, ZIhOEBORELTVEHON DI -70DT, CZTRAKRE L,

Fai2, BEEFAORIZEEELL, ATHAOEIEZERIFE Lz, ZFREBRKEFATELED
WAEH - 7co B UEROERPEEMIO ERCRATHSdDIR, LHETHZLLENENHEL,
ZOHoH EL) EERTELERETADLELEE L

m # £

1. FBOREER

D BROMLER
(1) B#TbicksE

Table2. BT bR LI Z2FEOEBBELAENLEHR

Wound type by pruning and the total number of wound in each month,

il

B

A Month 4] 5| 6 7| 8| 91011 12123Tota1
%% Number of knot 1812112012125 (26|25|28[22|27 31|36 300

EFELIRR

Severance of convex 11 0l v} of 0} 2| 0| 1} 9| O] 0] O 14
B DG | base

B Rz e ol1t| 3| 31 0| 30| olofl 1| 1]0]| 22
Number | Peeling off inner bark

1] 2 11 2 47 0| 1| 5] 0 1y 3| 2 22

of wound Splitn of annual rings
in wood

448 Total wound 2113 5 5 4 5 1 6 9 2 4 2 58
BYER
Number of residue attached to knot | © 0l 0p 0P 00y 0f0y 2227 14
B B 2] # Number of split stub 5|1 0| 21 5| 2| 6| 5|/ 8| 0| o o O 33

4 1§ ¥ Total number of wound 8113} 7|10 6|11| 6{14]11| 4| 6| 9| 105

BD DN
Number of wounded knot 6112 61101 61101 5113} 91 3| 6] 6 92
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Table 2 BEEFTHIC X 2 BOEHEE AROBEATRTIOTH S, —>OMI 2B ik En 2k
DEDEENTNBEZ EMH DD, ENFhOBIT~THICAN:, £HEKR 12 ROZTHAE L
B2 300 TH D, 20> BFEDO DN 92 T, 28ED S BEIT BT S T 31% OFICERDN
T2 LI B,

BODON D 92T, SEED105 & HBEBEONDOR, —2 O EROHEoH LITESEE
F3) BB B7HTHB, Table 3 IFEAFEOEALRERTIOTHY, ToMALERIBEICDK -
Td, CORMPICREENR, BOMHE BEEhOZ 88 L0 1AE&INTED, BRI
TRTCZEBOBORATH 5. COXIIHEHABEMP ST T3 LERICHEBCE 20T, 5L0K
EORE - DORBICKEA XSV EEZRLUENS, HAGEE—OHIE - TRBLTEDSCE
=WET Ui,

Table3. 1 © # & b #
Combination of wound,

Birbick 34
Wound by pruning "
ot
B Ho% 6% | BB | &,
Wound of wood 8y | a8 | K
oﬁ .*.:‘.%]J %
ot | | gE | g | & | "
fm | g | g | S
- B Q
yd] X = 8
S | m 0| 3
g g g @
S . g 3
b o 2
8 © k] &
g | & |8 | ™
>
3
o | 2e | pMmeR 3 .
ST gfm‘ Severance of convex base
25 D
n.i% &
P ) Tt B Rl
) g Peeling off inner bark \ ! 4
7 | 2
g FmEih
= Splitnof annual rings ! ! ! 7
BoHE 3 1 1 6
Residue attached to knot
BN
Split stub 1 ! ! 8
A B 4 7 6 3 \\
Bark pocket AN
N
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Table 4. HAEBPBRTI2BOBHLBTESY
Wound type involved in compound wound and the
number of principal wound for compound wound.
Sh | M8 | B | SB | S | A
7] [ =) = =]
S% | SF | S| 38| 2|8
L8| O RE | oA | B | 8K
OBk | CBE | SN | SF BN | o
=1 e
g g g 5] n )
S |= |8 |5 @
B 3 Yy S8
w | ° ®
f-é g | & ©
ST & |3
(3] Ay g
5 &~
n
HEGREEThIEE
Number of wound involved in compound wound 3 5 10 10 5 20
HABOBREEGH s sl ol ol ol s
Number of the principal wound in compound wound
Table 5. KiTEIX 38 EOERR
Number of wound by pruning and discoloration ratio of the wound.
H Month 4 5 6 7 8 9 (10|11 ]12] 1 2 3 T(;tal
% Number of knot 18 (21| 20|21 |25|26}125|28|22|27|31]36 300
B IR ﬁzzlétéﬁgg 1jo{t1flojolz2z]ofl1]9l0o]0]foO 14
Severance of :
convex base glfg)loratmn 100} — 100 — | — |100f — [100|100| — | — [ — | 100
ﬁ‘é’ B2 gNum(ber ol 3{s|olalolololti|1]o 22
i ZBER(%)
# B | Peeling off Discoloration] — |100{100{100| — |100| — | — | — |100|100| — | 100
« | inner bark ratio
Dy
5| E#®mEh # Number [ 1 |1 |1 |[2]|4]o0o|1|5]|0|1]|3]|2 21
B2 | spiit of g 210 '
annual rings ?;?{floratlon 100( 0 [100(100|100| — | O | 60 | — |100]| 66 | 100 76
& & ¥ Number 2|12 515145116 {9]|2]|4]|2 57
ERRE(%)
Total wound | Discoloration{100| 92 {100{100|100{100| 0 | 67 |100|100| 75 | 100 91
ratio
RN ¥y Number | ¢ |0 |1 |5|2|5]4|7|0]|0o|0]oO 28
, ZEE(%)
Split of Stub Discoloration| 0 | —| 0| OQ0|[O | O |O|O|—}|—|—I|— 0
ratio
BoNE Eglg;@(t;gooooooooo1zss
é{telzlski)due attached to Discoloration| — | — | — | — | —|—|—|—|—] 0] 0|0 0
ratio
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H—DIch » THENE S 25 BEHAE LTE, FRKHCBERLTO28OH (KR, BRI
B, EREN) EBLOESES 1FALIEL-mC &, BYFE BEIANIERCEELTHEP-
et k, ABREBOBLEOMADLETRE, AROEB~OEERIH - THERICDHRL, lhshote
TEBHFENB (Table 4),- CHODERRICOVTIE, ERELIREND, LT, HEEE
H—DBIci ->Th, HIEEREOEHNL, DBARETRESERERF DIk > Tty
TW<o BV HR, BABTERDRELTVELORDVTR, KVAEKECKEBESATVEY
%, IRFEBOBVESR, BOKEVWEHINEGE, £OMDHE L,

Table 5 FEITHICLZBOBHETON, BRUHOERRERLALODOTHS, HOHUKIZSTT
SBITH LT 19% TH - 2o 2BBRICHT 2H4 OBREOBHOH A, RV 25%, WER
B3 39%, EREINM TS TH -1, HKEUKR, MEHE, FRIANOPEEERRI, Fig. 2 KRTXD
iZ, 2heh 0.8, 4.1, 0.5cm THY, WRIBESREIL->TREP -7,

FE IR & B FIHEIS 1005 KR L, FRENOERRIITOHT, ThoLabE2REORARI
91%T& -7 (Table 5), EHEYIM, MEIEE, FHENOFEFZELRI, ThTh43, 14.0cm B
U1,7cm Thh, BEMEICL3ERENTAHMICA S -7z (Fig 2), FHEOBOHRICHT 2ERE
EolR (EEEL) i1, KEWRH5.3(cm/cm) THRIKREL, HEHHEEFREHNIL3.4L£3.5T
BERELTH -7 (Fig. 3)o

HeDEREEGELOBFLRTE Fig. 4 DLEVTHS, BRICHTIEAR (TRRL) BB
HHY, Fig. 4 o bHKIN3IIRBOBEICL ~TELOBTIEMNOH 24, 2FE2EBLT
BRIECREOMICHBERRAD SN (r=0.85), HE% 1, EERE » £95L, COBRR

y=3.1x+1.2 e, (1)
WS ERNTERN IR,
EBREEAIRR Fig. 5 IWRTIDIE, B52&Rk& 54, HECEANSD, EHRM15cmEL

16

141

\
N

£ %
g 12} g sl
<
10+ . § T
s rak IIIH% S 4r
oo sk " B Length of !\EB £
2 Length of wound discoloration ®g & 3
5 w o
M2 of
o
L
o
o
[+
-~

of wound

AMMIIDINY

o w 3 0 o N

o 32 g 28 g 3% g
£33 13 i R e FwEN 39 2% Sg &
Severance Peeling Split of oalk 2 ® S™h

of convex base off inner annual rings 20 e &

bark - : @

Fig. 2. SOMEETHBERS JVELE Fig. 3. BOMELEEREL

Type of wound, mean length Type of wound and the ratio
of wound, and length of of the length of discoloration

discoloration. to the length of wound.
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2 3ol
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©
5 ° e
[=]
£ 20}
) . . RHEGIRR
5 ‘ Severance of convex base
- .
® o ° o MR
10 Peeling off inner bark
Ui x8) ° °
@ s -4 x FHA
< 8 @.’x [ Split of annual rings
0% 1 1 1 1 2 J
o} 2 4 6 8 10 12
% K Length of wound (cm)
Fig. . B RELERGQEDODHERFK
Relation between the length of wound the length
of discoloration,
~ lor
£
s -
®
§ .
=
5
= [ ]
S o, ] i
2 °
S st
[]
£ o MR
‘g X o X Severance of convex base
o %o @ I HR
[ ] ° Peeling off inner bark
=2 T
= W
) ] ° ®F |
Split of annual rings
B Oﬁ, *e L ! ) 1 !
0 10 20 30

ek Length of discoloration (cm)
Fig. 5. & E L E BB LOBRF

Relation between the length ofdiscolcration and
the width of discoloration.

¥TiR, REBRZOIFADISSVDAREITHY, THREVEBENKENEE, ERIE0EME
BNS{BBEABBD SN B, COFEMIBAELY, AL -THRDOATIN S, HLAOHDOE
Blics sz s, HEBRUREEHANIEEIARLD S, PPERELNT IEGEOESENLSTH
%, RARLEAEOMICIOL I LERERBDRIND, ARETCRELOAIIZEFLETRESES
&L,

38, ERRKEL®, TP, ALY NERL-TRENTVE LS, EEHTCREBEZHAKR
OHLCHEPNDIDETRIEND LI BHED DS -1, TIREY, AP K&Kk TiHEHEN
TOBLSic, BRREPSMY, TUDSZEED S & ICER LLBMNCRIEA LT T &3, KRB
THHmREI N,
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Table 6. 4kE IUMEEEITEICX 2EL OBk
Relation between green or dry branch and the wound by pruning.
B RELIRR EpEin | R &
s % Sfeverance Pgﬁ%@%&ﬁ Split (;f Wou;:d
of convex |; annua apar
Knot Wound base inner bark rings from knot
=l 53 Number 171 37 12 11 14 9
Green TIEF R (%)
branch | Ratio to 22 32 30 38 24
knot
B | Nuaber 129 20 2 11 7 7
Dry  5oEE(%)
branch | Ratio to 16 10 55 35 35
knot

The year when wound occurred by other factors than

Table 7. HITHELIADEORESE LB

pruning and the number of wound.

_Year before

. 1 2 3 4 5 6 7 8 9 10 11

A (A) \
Sample tree(Month)

4 1 1

5

6 1

7

8 3 !

9 BT bk ! 1 1

10 After pruning —|—> EITHHI

11 1 Before pruning

12 1 1

1 2

2 1 1 1 1

() 4~6 AOHEAKIL 6 FlliC, 7~3 AOBBEKI 5 ERIC, BITBLAbDE L TR -7,

(note) Sample trees for April to June were treated as that the pruning was undertaken 6 years ago.

BEENIII28, 2HBCHTIBEEANERIFTH ~1c. BONERR 7T, 288K T5BY

NBERI2H Th-7Tc, BEEN, BYUFEL LICEBERIOS T,

Lipoic (Table 5), L7cdi-T, ZhdoiRBEEENEBHANFCOVTIR EFONE» oBRAL

120

L REAORERICIE > T

Abh b E RS 5L OBIEE A7 & D5 Table 6 THBo SER, Ak 22% 108 L THEA
16% &, EHORBES 70 AROBICHT 2AEHEOBOEAES 5, HRERIE, A 32%

Wt U 10% &, A3 EE» -1, WEFEE,

WAt 55% 1ot L THBH 30% &,

WMo 25 Eh - 1o FREINGE, HBiD38%, fhiki435% ¢, BIZR U TH -7z, Table 6 IdH
ZRMEBEOS DI, HREEDSRMNTHRNT, LLENRECARDNLBEHBOCZETHS, R
B3, S 35%, HEiM25% T, HENDDED o1,
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Table 8. £ bRLSIDHELER (ABRERL)

Wound with no relation to pruning and discoloration
(Excluding bark pocket).

AR k(%)

Number of Number of Discoloration
: wound discoloration ratio
BATRARIO ﬁ%ﬂﬁﬁ off inner bark 7 17 100
Wound bef
O;rnuninegore éﬁ)ﬁl@? Joz} annual rings 4 4 100
BATR RO 11§e8<§i%?§&0ff inner bark 0 0 -
Wogfudnianf;er éﬁ;ﬁ? {)? annual rings 1 ! 100

a
Total 22 22 100

BB SERICEN DR, EBRICERERE LTS 2H AT LN, RIEEATEE MBI
20D, FHEOBLOBERRIMRICE > T A2 EnEL, BEENMNSSLLI LTS ELBOREIL
BoROEPT LD EEZI NS,

(2) EFTBEISOE

A L7c 300 HOMIC DT, BT HMBERKICE U BRADEE T/, Table 7, 8 IZRd L3I,
BT B LIANCEO DO 88 22 T, BETBLIRTIR 21, HATHRHRI 1 0ENTA SHrORETEL
Tz, 2FICHT 3EITbRLUAOBER > HOREGR T TH -7,

D FtESET Table 7 KR L1z, HOFRERIREARLSAEMEVIRRICLTH S, EiTbiR
4~ 6 FHEAD 6 4ERT, 7~3 ARRAMSEFICIE XN ED L L, $RHLEEAERTHR, £ROD
BAELAONS EBEAEE, AESEMNMNICELNLZL A5NIEFHREE6ALTALOMTS
I, TlES-TEMENAG L EDOTH I, BITEROEOFERR S~ TEDLDBEL-/2DT, KD
FLEPERRBZEBNITEEZI TNt bbb, IEFRPPEFLTRELTHELSILAES
NBW, BIEHIEXHEDLTNE LRVEIR, 722 AORARCELPPENL S THEH, KT
HEARCERLTNEENIENS S SN 5T,

BOFEHE BORELOEITBEET, 5~74) LETHRRETITOHM 6, 64) 3, RIFE
L, SOREGEOFEHEMIC 21 ICHLT, BITb%IE 1 LHOHRENRD ONE, KD
FELTNB LD, BONTHROBIEEASHORRTED D BEEEATNZ L EERLTIN S,
ZOFEEMBATHE S pROL STV, BE, FS BPLLONThHIMAS LTI D EEZ SN
%,

Table 8 IR LIz & 5 IKiGDRBBIIHE R & FhElh T, BRIBSEMNCE P -7, ZThoDE
H 51t 100% BERMSRE L T,

(3) ABMMBECEZE

BT EOHUBARCLDHTD, 720D TEHE A XITRESI ZUEE, F 4 CHOMEZRE S
BMEEIT - 72, ITRRZOEFE 4EHEOEL Tz, £0EIL Table 9 LBV TH B, 1



BITHIcBd 2 EMHHE IV (k- BR - &R - %) —129—
Table 9. EELTEZBLEER
Wound by treatment and discoloration.
TTTe— B Month
T 4| s te] 7|89 lwjrr|12]1]|2]3
P Treatment  ———_|
& E —
_— Wound length 6.5 13,0 16,0| 12,0 8,5 12,0 10, 3 10,0 9.0| 10.0| 10.5
Knock on 2 .
Discoloration 9.8 0 0 0 11,5 0 0| —i 14,5 12,8 15.0; 38,0
outer bark length
of stem KL/ HE
B/A 1.5 0 0 o 1.4 0 0 —| 1.5 1,4 1,5 3.6
% & _
- Wound length 19.0] 17,0 13.0 6,5 4.0 6.0/ 5.0 3.0 4,5 3.5 4.5
L FoE
Peeling off | Discoloration | 34.0 46.0 27.0f 7.5| 11.5 18,5/ 7.5 — 10.9 8.0 7.5 10.5
inner bark length
BEaE/GE -
B/A 1.8 2.7 2.1 1,20 2,9 8.1 1.5 3.6/ 1.8 2,11 2.3
B #HBR:A ZaE:B
(note) Wound length: A
Discoloration length:{B
§ 50
© #i%  Peeling off inner bark o]
_5 4a0F ® {T% Knock on outer °
w® bark of stem
5 o
[=]
2 3or
© o
S
£
ap 201
& ° o
- |
°
- [¢) o [
10
uf o0 o] fo) L4
8
&
0 1 1 —_ 1 " A N i N |
0 2 4 6 8 10 12 14 16 18 20
5 &  Length of wound  (cm)

Fig. 6. W BRI XZ2BELERGE

Length of wound and discoloration by treatment.

BIBEOBELR, O BRORIDCETH S,
TRICLAEEORER, U1PAO>b6pAKH N (ERRAERS), £EKIEHICEASED
FWMEANRED oM, BEORELCSOR, ABNREIAHEOMICRIBISAL, Pohick &l
EDDONTING Z &0 ol FIBUEHREAR UATUBEINETREBIE R0, HDEsid
BELCH-7250T, $50VRATLDHDORI OB, EHERLEOFTRCEZE LchbLNEN, B
BOREMEEFFH P, EEREBREOEVSERALBAONGY, CABLENTHEHED

B o,

ER®icL2 s, RFICITBRENZLBE, FERIIBE THD, BEBELLIP-EDE, ik
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Table 10. A RS & 7 0 & £ F

Number of knot with bark pocket and its discoloration ratio

A B
Month a5 )67 (8901112 1]2]38 |4,

@Numbegﬁof%not 1821|120 |21 |25(26)25|28|22|27(31]|36]| 300

ARHTH
® Number of bark pocket knot L Sp 7 7] 40 5) 8] 8] 2)13)6)18 84

AR EBOHE

® Number of knot with wound o 3l ol 1| 0] 1 1l 31 o 1] 2| 4 16

and bark pocket
FR A%

@ Eotal number of bark pocket 1| 8 7| 8] 4| 6| 9|11} 2]14| 8(22] 100

not

® Ratio oz\t%%k %@C/g{:%ﬁiot 6]38|35|38|16123]3|39| 9|52 26} 6! 33

AR DEEH .
® Number of discolored knot in o 1{ 0] 0] 0|l O} O} 1] O] 3] 1| 5 11
bark pocket knot
AEBOREE (B0, 5)
® Discoloration ratio of bark 0|20 of 0| 0 0| 0|13 O|23|17 |28 13
pocket knot

EDREMBDILL, ZOHEBEORZTXWNE LD (BE 2cm, BIE 0.7cm LUTF) Thorek
LT3,

FIE Lz b D 100% @ LT,

MBIL L BEREEBRE L OBFBE Fig. 6 iKRL, ITRICEZEBER/NSOERSS 52, 1
A (BAME) HORBICENMENSD, Z0EARIIbI LN, BEEER &, TRIXZEGEL
BREWROW1L5TH S, FIRICIIEBERR, BRE Y EBEL LT3,

¥y=2.124+0.77 (»=0.92) e (2)
EOSBRATEIMNI N, CoEBRIMEFITEICE S BoEaEL (Fig. 4, (1) R) 5L,
PIRONZN, CORDERBL S 2HFHISD LT A0,

2) ARLER

ARREBEENLEIATNIBETELZLOT, £0IREALIAMICAH SN S, Table 10 IR
FTLIIC, MBICHTIARTROEEILBE TH -1,

AEORDo#%MH IR, ARTADLISKEMMmASAREL LD 1om RBOHIKB C BNEOEESE
BE LA ONID, THINEY L NiZR#EE (Schutzschicht) LIFTN 2 bDICEY L, ABET
REBE LTERDRED o720 BEE LTHR--bORBEFARAXEEND 2H - M ica0BEy
LDTH 5,

ABRHBICHT AAR DL SEALAHROE A3 13% TH -7 (Tablel), cDEREBDOFERE L
TRETZCLRTERNSDTH S, ARIKCLZEBDOFIHRIZ6.1cm (0.8~15.2cm) TH Y, B
PRI L ZEBOFHEA Iem X DREL, HEIHD 14.0cm TR DD TH -7, BH, HBRTH
DECBTH -tk I, ARZISECORERTRIEEHORTLEEL W2 HEMELS S,

3) =
ARBROBE, EOoRAERNIHBIR, SR SR, T8, ThicARKEohk, Bk
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P &R HEE 100% £ L (Table 5, 8, 9), FRINLTEORBRE, ThENT6% & 5% T
Bote TOEBBOEOOBMAICLSZPERT LTHI.

NI BEFTBICEES USRS BROE LS L, ERPORMNEMIRDIC £ OXREMELET
L, REBDICHHERUEOKRENRD b1, ENBERORERTHA I L LTS, FioRl b
REASORSTZHRTICEBHENEEL, AROVESREEPCOEETLC L, EEHOBHE
MEREFEATO 55, £OETOBAHBOBMEFMRIEE TS L p 0, RERRIBSTMROE
WREE LB LTHBEALTEIHOTHEAS LELTV S,

CHRETNTHN T 5 &, BHFEMRERCES LY 2 EE2BACEARERBRETS C LI
b, IR E R, BEICEHEMRICEE DY, BRI TNETERES, ThITLT,
ERBANEITER, NN ER IS EIBELEITHVEABDBENIC LA D, T, K
BEHERICERODEEBIEL T, TOBSDUENE, ERLLTEDONZETOEARMSELTOIEN
BobdhrEELIOND,

BEENICRERRS NI b 0h, MO ESATOERI NI, TOM6B BER L T
(Table 5)s COZ LD, BIEGEDORATHIIVERENE, ZEERECERIL UV AEENE
s fEROEFEYLWWN ¢, EFANICSH SNIEBREIBITEORATO SO TRV LHER
b, WTFRICLTSH, HEROREDOEEENRBREFREESRHT 5 LTRPEELNZL S,

T, BROREERNCETACNETOMEERFTLTHI I BERY BRFLE/ FILOVT, #
P20 THID 3 2 FIC DNT, BICHEE - 212121008 B TAZ A EHL TS, £
tz, IS RAFCONVTHOZERLECROMICEFEAZE > TARN 1 0HMAERDH &%
BELTHS, UL, BHOY GFEU DB TERRIIRAFTTOH, b/ FT8E TH- e &ERE
LT3, ¥ RASRAFT, HEIMESDER 1002 8 ER LAY, HBIRIZ7THADS 534
BEALTOWEL -7 E®, b/ +T, BERMEERIRENHD D 5 30% TIZEEDH SN
Botel & ZHE LTS, b/ FRAFCHRTEESRE LI 0OD, EEERELTHESHE
TERBLLTHRDLDWE D - OPROHP LB, b/ FOZHEEGRBE DT, & LiIiEHES
BEDEITH B,

COEDICEEIHIITENRDL & 1008 EAT L LRNAT, TEBRKRLETAEEGRNECEHS
B0, RAOBBRBERIGADEELZ L, BROLEIMRIES O LREALERTSICLE, Lt
Do TEEEBT 2D RBICEE DT TREGREVWCERFAETEALCATH S,

KEBORB 2 /FE44FY) 2HE-T, EROEL, Kk DOOEBA, Kinsfl2Il LckE,
HEORIRE O PPEBATOUNRELBESEEALINEL, TOMNBTOUWSTE L LoMR
Rlfe COMERZDOROERBMEDS QILFI AN (P2 IERGHY, BED 1L), EBROK
WCHLRDoTEEELEZ TELN, R¥EE /BN THEBRIRIZIZITI00% BABHEET S L0
HSERIP S, BfrB) 3IEERICEEDT TR STV EBEREINAIEL SN,

Re2ORBERTR, ARSRD S AR GEUALERDHEIL13% (Table 10) T, Zhi3EHET
ZZLDTERVEGRECERTH S, BREY B AR IEGRERIT 4% TH-72C LEHEL
Thh, RNOWEEHESEBRORL NI LEREL TN S, HERRIEEAREZE-THE, A
ELEHERREZE I TVEERZFLONTNOT, ABRIZEGOREIMcE b0 :A30N0
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(%)

ﬁﬁ%ﬂﬂ Split of annual rings
60" e Dﬁa‘&iﬂ!ﬁ Peeling off inner bark

1%
]
= i 25601  Severance of convex base
el -~
o 40
©
c
3 -
o
3
%5 20
o 3
©
3 oL

4 5 5 8 11 2
" [T S
EE 7 10 1 4
B F®  Season

Fig. 7. A, FHHEHT bHEICHT 2 ZEHE
Ratio of wound knots against the number of pruned
knots in each month and season,
L5100,

NP IR ORDOBRHICERE BB END CLEEHL, T RBBERDESTEE L THE
EHERB D, F4 Y TIREAHEHEE (Schutzschicht) LFEATNED T EABM LIz. BeADEE
Th, HHRALCEBBCHATIEGBOLTHERINTOLYE, BOEE, s L TR D&
RERLD, BENICHENSDTH >7c, Lirl, MMPREFELTEROS BB L ODITRSELL
STV EZE/LTEY, TORRIVTRAEROMRRELNL S,

RABARICLZEBLE L TR -0, REBIDOEAL, HOLIKBRDBWEDTHS, D
EEOREFRARZ4DOLECALL LT, tORRRPRABOFETH 2,

2. BBIUCEREFHOME
1) FHBISMEE L BOMES

Fig. 7 OLZREITEHMICHT 2 ZE L TORE% BT BOBEAIC R DTS 5, MK
FEEOZHEI5~7 FICE L, HICs ARARTEOC LAY -, FRENRBEREDICESICE
20, FHTE 2D SN - foo HERSEOMORE Db -7, 128 #HlkTER
ZHEDOENDHBIL- T,

5 ABEAICHBIRBEY, 12 AREAICEBUBRBREEIC Z00E, BRI ENTH 3 iR
bH 5, Fic12 BHRARIHBUROABEPLTREL TV IORSENT 55, fEADOREILY
72> TREBNICEDITORERA LY, HRIFOBET 12 AHRERKZEESENN ICRELTNET
EMEEINT, Lked-T, 12 AERBAREENICEERIIBREZTLTOERTE > EATI,
ZNIEH LT, 5 AHEAKEDIE & HENIZRBERSOGNEL DT, 5 AICHEAROE, -
12Di3, LEORLBALBRHTH L LOEEBH T b0 B3,

EEFREDHREEDIE T E DI, POBHNCHOPIRTELLBDIZ, 3HAMNOEMT
SICZGRERELTAH (Fig. 7 OH). £BEEHORLBA LB 5055~7 HORBROF N T L
BRIRYEL T, ZORPOMERMOBTEHHECHILD, HEHED 77% 135~ 7 Bl Ehic H
B L7, AROKITEHMMICHT 2REEE Fig. 8 IKFRT, TOSHER Fig. 7 ZOMEHBROH
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(%)

40

20

10

0 I 1 f I 1
4 5 6 7 8 9 10 11 12 1 2 3

A Month

Fig. 8. RBIBHT bHiicxd 2 REZHR

Ratio of separated wound against the number of
pruned knots in each month,

bl B
Ratio of separated wound

HEEIFEFRLETH >
2 FHNEBRRER

Table 5 ICRL7E S, HSHEUR LR 1005 ZRLTED, B T3 EORERR 5
ORERBLEL(ALTH -7, HEYBRLHEFHBEZT L 0, TTERTIOT, ZHELELES
i3, B LPTILFEHEMRBLNEND T EBOZ 5,

FRENOLEERII76% TH -7 (Table 5) 23, ZhiE4~9A (EBHRD, 10~3 A (EBHKLE
) EETORDITEHBE, 4~9 A2 89%, 10~3 A2 67% TH »7co EBFRIEBOFBNL S
DEBESMBENHERTETR AL T,

3) &=

FRBRTRE, HBEZIHEOED DN LHHCHT 2 EGDROLBL EODTHD (BlEtIH &5
P REEIT 100%, FREINIZ 76%) b, £HHICHT ZEGHROLRIZLAMHICHT 3 ZETHOL
BLEBEAEEDLLE b oTc, Licdi-T, @HEICHT 2ZEHRORLERHGHROBOEEHEE,
BEALEUTS -k FHEMDOREAE LTIE, HERIAMORERIIS~T7TALHEL, ThdTa
BEOBOZER, £ELCOPMICENCEBEL 7. T 12 AEEAZHR &, KPHIKZE
H, ZHERICHL SHENEIISRED S,

EARER (SET BHMCHT IRITEHIC L Z2ERDE) LEHLOBRICOVTOERR, KD
X5THB, BIEY BRF L e/ +ic20T, ERKIEF~ERTH (12~4 A) KEARERLDIL,
HEERY~EREN (5~110) CRESZOEL TS, ALY BRXFIS0T, BHEOZRLD
N, KERNICPPRMEL, TLAHPEIBORRT, EERDZ L6, 10, 3 ANThLEARRE
QEMEMIT - 7h, HEOBVESIR6 A>3 10 A0ETCERENE,P -72& LTNE, i 5®
AETIES, 4 11H, £/ +Ti38, 4, 10 AOHREBRERNEDL -72& LTS, “BLRRET
27, 8 ABFTEH110, 11 A X VEERBERSEL, BEMBTOLETNEZACHEONSRERICED -
7R EL, e/ FTRTAEITEH9, 10 ALY SEBRNF P -7 EHEL TS,

ZhoDRERIZ, ReOBBERIETORALTKICEARERSE LS ATULERERTD
DTHB. TIHLT, ZHY ORERIZAFL L ) FTEHMEAMNRIZ - X DEDONT, KBS®,
thife, 35 LD 2 FTRHHEAORD SN EE2FEL TN S,
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g 100 -
= F PRI e SRR 2 T
-] . et e split of
’{g 20 g . % %+ | annual rings
< £
s
el - (=
S =
3 &
2 50 fm N
T 10k R
K] L Peeling off
= R inner bark
[~ S Y,
v IR
B £ / / 7 Severance of
o g / / convex base
e g | & ol A
" T 8/ Y
7 ¥ 2 b4 < a
g g ¢ I 2 ¢
g 7 g F =
a g ®
Fig. 9. 8 B3 0% F X Fig. 10. #ARDOHOBEDOILEK
Ratio of wound in each Ratio of wound type in
kind of tocl, each kind of tool,

PIEboREHMT 5 &, BRITHOERFEHNLROZERL JCEERERLLOBIIZEAOERD NS
BEAIEDONTVEEMDD, EESHED SNZHEEIIE, ZEE EERIABFTHICEL, ¥4£Z20
EHICRBEIROL VAR B EW0VE B,

3. RE, BELE B
D 2% B & &

1) % B =X

TRTCOBEOHE2ALEZHERLERLOBRI, Fig. 9 0LBYT, BHERISFLAER
BRALT, /asPPEL -7,

(2) GomSLER

Fig. 10 KRR EOBOEHOLEERT, F2, <, /a&bEBRUKRIE 20~25% OMT, i
ZEUHETH - 7o, HEHEE T 5 CERRNICECILER (62%) 2% ohi, FREhRA <L/ ah
50% IR TEVD, F2 TR UE LBEDP-7, BRIEL>TIOXIERTNICEDS NS Bhid
hdoIRN,

Fig. 11 ZHEMNCERICHT RGO LELRT, REFRF 2 KEBANKCKED > CHITFZ
REZELLIILDT, DEPOENSREIEUNL O EELI NG, RBIITNTHEIETS
D, BEIHESF 2 ICEDNOBFIRORENIKIEHDEHTIN,

BRUBOEFOEEER0.8cm (Fig. 2) THAH, BREC LKA TIHRUBROEERIRIZEAE
EWNI ot (Fig. 12), MEABOLTOEHRIT 4 1ecm (Fig. 2) T, BRIEIKZVLL ShEd
Hoh, /32, B2, FLOJHIKKE (& ->Tic (Fig. 12), MRFEROIE (Fig. 12) SEEHEED
ZHBEDIH (Fig. 10) EHICE >TSS, TOHEARLHLIEIV, / IOBRFEESREIRED 7
», TOEALDLHP LRV, KiEFF, A<, /IOENTHhOBROERI, BRYBRTENLENS,
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5 4, HKIEZREE T13, 5 4, FRINTS 9 9LWVHX

IICHBAD 70T, BRIGRICEALTRE, BRI
AOER, FILE, HOFTEFEOHENEED, BiE
ELPTOMBEH > TR ECEBINTHEL LD
ZZioNb,

ERIND 23 OFHEREIL 0.5cm (Fig. 2) T, HE
ELTRBRONED -1, BEARITR > 2 0EHRBNOER
BEbRED 7z (Fig. 12) 28, ZOHEHER F2REER
724 DT, TOHBEDORILIZEDOTRIENLEEEEIN
%,

SMOBOEHAELBLTH L L, BENIDFEHERDIR
URBOBMCEKRILY, TLBACEICKICEEI¥Y
HBROZIBD ol -7,

(3) EEE, BRERLE

Fig. 13 RBRCLKBERLIBEEEOBK, BLULE
OEHBEEZI 1= pERTEDOTH 5, BRERDEALH
MOBEARRBEESERICRDICSWVWOT, T4~
9 ASEERARBRA L,

50"

(%)

4017

20

10

Ratio of separated wound

R

JoUdieH
opjoIg
Mmeg L\

Fig. 11. RRZ L ORYGE
Ratio of separated wound in
each kind of tool,
RFRIZLERICHT 2 RED LR
Ratio of separated wound stands
for the ratio of the number of
separated wound against that of
all knots.

Fig. 13 KB o6NB XD, F2HBLE/ afTbikiz, BERLEHEELOMICIE, H2EEDHERA
FuFHoNt, F 2L/ 2DBEOZNTNOHEERKIZ0.52 - 0.45THD, BEEE x, BEE%R

y &95E, ROBBRATEUINI

F+£& y=0.17x+0.13 e (3)
72 y=0.26x+0.10 e (4)
T S
KA Peeling off
inner bark

R E

g 5 Severance

<] of convex base EBREN

Z Split of

S 4 annual rings

s

2 3

K

c

g 2

=

1+

o« |11 1 ==

€& " T ¥ A& + n

HQ- ¥ v 2 4 < 1 ¥ < 1
T v v I o o T v o
& 5 o & S ) > S o
g = = g = = g = ¥
T ® Z © Z ©
(ad ad ~r

Fig. 2. 0 SR LEERE

Relation among type of wound, kind of tool, and length of wound.
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-~
£ .
E 10 +% Hatchet 101 #<  Sickle 107 /3 Saw
3 ° .

= 8 8t ° o 8
- o L]
bo []
c - L
8 6 o’ ° i o e s 6 o e
o r -] -3 o ° o o r 0000 o
=) 4r oo 02 o ® ° P13 ao ° ° 4t ¢ 88 g.
n © o oco® 0 ° 8oe00 o © o 8

F e o 0 o & b s8 9§ ° - oo ?m

2 oaoao o o Bgdb §e oowog o

k oqp wd 2 00% 3 2+ oo oo .
mﬁ | o LX-X-N-J L . L L :m
= A . N P . ; . .
# 00 5 10 15 20 00 5 10 15 20 00 5 10 15 20

FAE#E  Stub diameter  (mm) F#EE  Stub diameter  (mm) F%#&E Stub diameter  (mm)

Fig. 13, ZRFNOEEIE, BERES
Stub diameter and stub length in each kind of tool.
OB EERT

@marks : express wound.

ZRICRLT, ATITH L2 BEEE BEBREO MK, HMERREREBIALFEDOIE, ST
(r=0.15), ZDEMIF, F7£&/33EEHELLDE, HI—BEUHOOMMENE CTHIEEEM
ARTON, ATREADBPVIVPLTREVPEEDNS, ¥ vRBERSTmmE EDObDOHE
K AHLNBZDIR, TOTEBEFRLTNBEEATEN, F2ITBREERWNSV, chizF2RE00O
OELFEESBELPDPTOMETRIEVPEZZBNS,

B3+, A=, /2EbERE BERONNCERE S BELTO, BEE, BERLS DICED
HEOREIBVEVSH T LW, BOREEOMTBEMELECEVEHO—2EEL N5, BORED
FEZ, BEOMNTRGEIOBROMENEECHBEELPTONEILS » ehBEPRERE 72O TRI
WhEEZohd,

2) #EL¥ESE

(1) ¥FHEAER

BACOEEREERS Fig. 14 KRS, 7%, %, / IQEREGRERIEP -, TOE
BeEToAkE{HED -1, BRECLDFEEERRES Fig. 15 7T, HRUBOLERAZGhEIEY
&Rl 4.3cm (Fig. 2) ©, BEMicik/ asEbAREL 6.7cm), A=&F+4NRIERAL G.8§,
3.6cm) T HNEDP T,

BEHEOLBEOFHLERL 14.0cm (Fig. 2) T, HBEACE/ aB8KHIAE< 16.9cm, A=
EFamEEL (18.5, 18.3cm) T, DL SAVNEP -7, TOEMIBEEIRICST b0 L1
BRUTH -7, BBEYIE, BMEBCIIZARED/ ATLIDDOB—FREPS/H, COBAR
bHONV, HENRBERLIGREOLCATHNILLIK, VY IVRODRSIKHRTIME» LN
2,

ERFNOLBEOFHEEEII 1.7cm (Fig. 2) T, BRI F 20—FKE{ G 9cm), /=
EH=iEREL (.4, L.2cm) T/hE ot
EWOHOBEE LB LTHE L, BRNOFHECRDINZHOEMEICE > TRILD, $1HRT
EIHICHEE R FHEARDERTD SNish » 1o, ’

(2) HRECHTIEAR
Fig. 16 iCHOBHLBRECLOEBRLERT, BRINOEGRIOR & SOIEMBHEOBERCLIC
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Bz S
= Peeling off
§ B inner bark
~ —
164
= REEGER
—~ -,,9_, L. Severance
§ g of convex base —‘y———' Sltn
T s 12 Split of
8 annual rings
5 A= L
g f 5
o £ s
g B
T 10k o |
‘s c
° «
2 L
&
:
o ok l
+ b2l J
& 5 K4 a g ; B/ F oh / + H
v v B v 3 ¥ < 1 % =<2 1
g o & Z I w g) T w v T n o
g 5 z 2 % = ¥ g 2 y o5 2
5 (5 3 = 2 2 g 3
o i © ?:: % i z
Fig. 14, BALZERERE OBIF Fig. 15. BOMMEBRC L OLEE
Relation between kind of tool and ‘ Length of discoloration in each
the ratio of discoloration, type of wound and kind of tool.
1 220153
E Severance of ﬁ-.liilfh
3} *  convex base Split of -
£ i B 5 annual rings
o g 6k | Peeling off
2 inner bark
g —
T [ F_J
)
25 -
27D
k] 5 -
c
=
é o 2F
. |
==y
% ot T E U F B 7 FAn
£ % = 3 ¥ =2 1 4 3, (:,1’
5 ey Fgof i g%
B g = = g = = g = =
> ° > @ > @
) 8 s

Fig. 16. fo@E L BRCL0EBRE (BEHE/EE)
Mean length of discoloration to mean length of
wound in each type of wound and kind of tool.
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Month
010 o1

s all v2
G +#% Hatchet h< Sickle oiz v3 /3 Saw
3 F
8 ¢ ¥t o desBetes gt
% 5 vo & a 5 ve  vgv 5F noggava v
8 ofo R 2o ve¥golr 4o . Ak

3 » %,o%u: s00 o0 3 ° ompgvamo 3t 03 ogpmoo &
ﬁ o a ¢ b o o o o ]
By 1 i 1F
b o .
$ % —To 2o 0 10 20 0 10 20

A% Stub diameter  (mm) %R Stub diameter  (mm) FRA%E  Stub diameter  (mm) ;

Fig. 17. BRI L DBREE LR &ABLEY

Stub diameter and years for occlusion in each kind of tool,

Table 11, B R & B A 4 DB X

Relation between tools and time for occlusion of stub.

Meaﬁz?fr%f%r]}oi%sion Ratioﬂi (;é ﬁt%cécffégﬁ) stub
Hatchet 3.5 17
2 3.6 19
Saw 3.9 15

() TIZOMHEIRI0~3 AOHRRAKRKDETH 5,
FEEAAHLERIIREAAZT L b0 (54N OFEETH S,
(note) The sample trees shown in this Table are limited to those for October

to March.
Mean year for occlusion is the mean value of the occluded knot.

B3y, $BRCLICHICHERLKOZRIBD ohidh -1,
3) BEELEIAXEK

Fig. 17 BRECLOBER LB XAGFER L OBE, BIUZWLBOEAEA - T OBEFRER
TEDOTHS, 4 AL IAETCRESABEABTONTNEEAOGNEDT, CCTRESAALEH
Dik-2DT2510 A5 3 B TORERCOWTHET L,

TRTOHEE LB UTERE &% X AAFHE OMICIIHEBEBERIIRD Sl d - 7. HEAZNITR
WS OPEMDRED OGNS DD H - 7oh, LENICH 5 &EEARNIC SHEBBRIIED, - .

BT bk, SABMEERZBATRE LY, ZOMIREEABDRET LicbDi}, +4, H=,
/ATENENSS, 81, 8% Thotco UL, TTICETATNIEOFISEXALERI, + 2,
h=w, /2ENENL.5, 3.6, 3.9FLIL>TEHY (Table 11), / IRAEFASENGHICELLDS
TEPEEALFHRREDIREL TS,

BEEL S SALEHCH LT, BOREICR, COBRICH —EOEARED SN, Lip
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U, BEMERBTEE, F4LH7TRBEEOREVAR, /2 TREKEDNIVEIL, £EOD
BETHHANS OGN TOERARDH LR, v

BOERE S SAHEREOMICR—FEOEMBRY SRS, LT, EROFHREEED
HEHE OIS —EOERIIBNEDEVZ B,

9 = 5%

ARRTREARERIF 2, #~7, /20IRCEI -85, ALY SAFTHUKREZRTV 5,
B SBRRAFTENT, FHR/ 3, AR SRTERRERNEP -/ L, /aLAZICRAS
DRERED L EEZBELTN S, T, FEOKEM/ XD IERBLENEVIC LR, AFK
DNTESWY, 1w, BEHY, “RLY, b/ FEONTHAL®, “RGP, AF¥Et/ FIKDOOTH
B, REY itk - THRESHTV S, HULOKERP S / TRRLEAREESEN T EREIEVL
3,

MAPEAFCEDNTAOERF 2 XD SEARERSEP s L EREL T2, ABROBERE
A5 BRI 20EH < L DERRBERNS, PISPERMHFCEERD TRV, E, RESR
HRICELTF 2 EATIC—EDEMIRBH oNBNE WA 5, BERERIL/ s BB EL - (Fig.
14) Oic, ERUKREBRABICED 2 E9EERIZ/ a0Kb K& -7 (Fig. 15) %, €OEHAR
SOLCAHHATEY, T, ZOLIBEHAR AT TRHEEINTORVLOT, —AENE VL
Dl EEHOBELELTH2EBALEYEREOBE (Fig. 15), SJUCHBRLEBRILLOH
# (Fig. 16) iC3— BTN ENE 5,

% (FER) 34, b=, /3LIEER BEEORNBEFAE SRBELTH (Fig. 13), hic
HUT, BEENAE N ZREEBRERENE LS LV IWER, RETHE®, X85, ARV,
HE®, ER®L, A, ROV, b/ FTHEEY, ZRLY, 2¥Le/ +TEHLY, EHEY biC
LoTRINTVES, SRR4OEBLHBERCNITORELEAABRI - TV 5, Z0ERADNUHIK
RERENENRERE I er b s, BITHESBBHEICL > TTORNWICThb L EBRLT
NWBEESLEZLOND, HESAESNIZEEAREROE L IERLE LT, EROBROAXIRRKI
EHMNITHBEBFEEL TN S LB 50, ZORDICENDIEPTIENEL NS, £, 720
BAKE, REUBEREIEEBELNED, HOHRNE1DI, BED2TI2EE5BRE{EEL
EMELLNS,

R4 DRBBRETRE, BEELZE EaR4) LoMikb—FoBRERD SNEh -7, LEY &
ZRe¥R2YLe )/ £T, AMPRAFT, BEELEARERLOMITPRVBROTN T LEED
TWb, —F, BROCWRAFLE T, BEEOBIRNIRLOREGDE(RET I L, AW
BAFT, BEEBSAS(BEERZOHILRKE RV LDIENENCE, TRRXFT, BEEX
LTEERDENDICREADORENE, COBEMRKICERERONIVLDICELL®, ¥/, &
BRORENW D TREARERENEDLDTHN L LWEFDH T 5,

PIE» YT 3 L, BRERBSAZNZYE, TABERMNIVRERYE, ZHEEALPTVLVS>EHTS
RHoNbY, ERREOKDITbHICHT 2E 1K, BNREE HIBOBEBORNILiCk-T3EX
FREL, KT LE—EOHEMRHEEOEDENZ S,

BRLEASASORS L OMICIEANIZEY Shish - (Table 11, Fig. 17), ZR ¥ FAFT,
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FT5E/ A EDRICRBEALDBICZRBADONUE D S EARELTV S0, BEY 3xF L
/FT, BEABDRIZFL0HD/ 2 LD EL -1 EEHELTS,
TRUDOHBRELBLTHOARE A524 FHEOMICE, R-2D LAEREED LN ot
(Fig. 17, ZR5® B, ERORESLEEALRLEOMBICE, —EOBREABD SNIIh~fcT L
ERELTVS, BRERBEESE U THNE, B2ASREAXAHFRCTECABEEENS 3T
T, BEABRECEBEDHERCESBI ONE, Do thd, BRLE, B, BIUEEAL0D
BE, BFxAsREOMIKE, BROBOONUBOZERBOENZ B,

IV 13 B

FRBOHBELERED SHON A EREROELAR, ROLS5TH 3B,

BATBIC S BAOFRERIEZ, BOLE HRICENO CLitiBZEoN 5, MBS BEIR
21212 100% Z£ET 54, FRENBERLEVESLS 2, FRETUCOVTE, TEFLIRA~ZL
Enk 3,

HROKIEEL D HPPEBATHEBREUNT 200 HASIRALNBELEBTE L&V S FINEE
TTHD -0, BRERG LD, ERCEE2IROCEMRAINLFINTE S0,

BEEh, BONBREAOEBORRL IR oMo, £ ORETEEEN, SERMFA
LTOBEINTVEY, ThERBNEESLIDTRUOLEELI OGNS,

BB RIEE, FRINIIBATORIIC LS RBE T Y, ZEORERRLE UTEHETERY, ZOHIRE
OEEMHHICHE, BESECE-TELLLOTRIEVOHEHERSR S,

ABEOND SRICITEES L 1B/, KBHIRICER O EERT I LN, ZOZELD, ¥
HoRERBRECB L TREALESITBESI BV I DEBEBLELNVL 5,

RS EERATNDICERE - TEUIAEL S AERBEL TN S, AR LOEBDOREBHEEN
ST BHEBELRD B,

%, ERORELFEZNHEOMITHARERIRIIVYE, Hb LRI TREBOBNESNEL,
BiChEABICREO0ERBED ST b, HRAERE, EEERESIEIREILLPTOOT, HA
OEBEEMICEET A LRBIZETH S,

HBREZE, ZEERLIOBETR, /IERRIIEWNEV, BREGOER T > 2 ERICEER
BMOHEOENOMEILD, BREFBRCIBRBOZRPBICIEA SN, Zh oM S
7 AREARESREENELTELHIREFIBLTOE LV S, BROKEIZ DT LA EHEE
MTHD, MEAMEECLPTOS L OEARTHBERBLETS 5. A<idF 4L/ 2 ORI
EREL Sh&kS.

28, ZROFRIESASOBRIICRBERS SNV,

BRI SOHER (B 2ecm 2IF) T, BRESMEET L, BOoKRSEEBRBERCIEL
AEERNRED SNEO XS TH 54, —MaiKid, BEBKCRE 513 EEARERNE T3 HANED
N3, LIchi-T, fEENRYOELE LT IRFEHORI BRI TH 3,

AHAEDIEETE, BERELEORELOMICERIEIDIIVX I TH B8, —BmiciE, BRI
WREEBRBERORSWEALED ONE, Ld-T, BXALZR{T L0, BEEERNEL
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THLLAEBALTEZCLRAREES,
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Fundamental Studies on Pruning IV
Causes of Discoloration by Artificial Pruning

Takao Fuimor1®, Kouichi Izawa®, Yoichi Kanazawa‘®

and Yoshiyuki Kivono®

Summary

Purpose and Method

In order to reduce discoloration caused by pruning operations, the following points were
analyzed in Sugi (Crypiomeria japonica). 1. Causes of discoloration, 2. Relationship among
occurrence ratio of wound, discoloration, and season, 3. The Relationship between occurrence
ratio of wound (discoloration) and the type of tools used.

Twelve sample trees were chosen in a 13-year-old stand,. Each sample tree was subjected
to the treatment every month from April, 1975 to March, 1976. From 20 to 35 branches were
alternatively removed by hatchet, sickle, and saw in each of the trees. In addition to pruning
operations, the following treatment were also undertaken, that is, the inner bark of the stem
was peeled off, and the stem was bruised by knocking with the back of hatchet. Five to six
years after the tratment, sample trees were felled and each knot and wounded part was
analyzed,

Results

Wounds to the stem wood were classified into three types i. e, severance of branch base,
peeling off of the inner bark, and spliting of annual rings of stem wood.

Occurrence ratios of discoloration from the severance at the branch base and from peeling
off of the inner bark were 1009, and that from spliting of annual rings was 55%, and in the
case of knocking the stem, the discoloration occurred only from the part where inner bark
was separated from the stem wood. Judging from these facts, it might be concluded that
the discoloration of stem wood in the accompanying pruning operations is principally caused
by the wound to the living cells of the stem.

The ratio of discoloration from occluded bark against the total number of the knots with
occluded bark was 13%. The cause of the discoloration from occluded bark or dead knot is
not clear.

The occurrence ratio of wounds in the accompaning the pruning operations was greatest
from late spring to early summer, and this tendency was especially clear in the peeling off
of the bark. ‘

As for the relationship between the type of tools and occurrence ratio of wounds, a saw
was safest and a hatchet was liable to bring about the peeling off of the inner bark., The
length of wound and discoloration by the peeling off of the inner bark was three or four times
that of other types of wounds.

No correlation was found between stub diameter and the occurrence of the wound, and
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between stub diameter and discoloration. And there was no correlation between stub length
and the occurrecnce of the wound, and between stub length and discoloration. There was
no correlation between wound or no wound and the speed of occluding stub, and between
discoloration or no discoloration and the speed of occluding stub.
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Photo. 1 FRERUIMIC L HEE Photo. 2 i FiEtic &k 24510

Discoloration by the severance Discloration by peeling off
of convex base of branch inner bark

Photo. 3 MFERAINICLZIER

Discoloration by split of annual rings
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Photo. 4 & B O W &

Cross section of convex base of branch

Photo, 5 7% # % 1+ Photo. 6 7% # fF %
Split of stub Residue attached to knot



