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® A FuiE L FrfE i H FfE (%)
S 4 (1,504) 94 (720) 45 (784) 49 47.9
1 7 (m) 12~24 18.2 12~22 17.0 16~24 19.4
% E #(em) 12~38 23.2 12~38 20.5 16~38 25.6
A M () 0.077~1.158 0,367  0.077~1,110 0.281  0.016~1.158  0.447
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MEARDFHE I L THORBEFE

TR & EER & DMARTTRH O FHEERE

BN RDFE

m

e) KT

BE & R

BERORAEREREER— 210, MEROMER L RBEF MBI ALK 31c, BEE]
AR ERFBERERELR— 41, AEEBNT LHER—5IITT,

-2 A & ¥ B — %
#HOE OBEAR K OE B OF W OE mMEKk mMER R A R T W o
HEANo. # % dbh MAE ZEHE KFEE dbh # # H @ BE K LA &
(cm) (cm) (cm) (cm) (cm) (m) (m) (cm)
1 1 28 70 50 6 16 15 2 7 20~ 70
2 2 10 0 1,410 — 28 15 3 8 0~1,410
3 1 12 500 20 6 " " " 8 480~ 500
4 1 22 70 20 8 22 17 1 12 50~ 70
5 1 22 300 20 6 " " " 12 280~ 300
6 1 24 800 30 4 28 20 4 3 770~ 800
7 1 12 300 300 6 " ” " 8 0~ 300
8 1 18 70 20 6 20 14 3 3 50~ 70
9 1 28 100 20 6 14 13 3 6 80~ 100
10 1% 16 20 20 16 16 14 1 7 0~ 20
11 1% 14 500 500 4 22 15 3 3 0~ 500
12 1% 28 50 20 8 32 20 2 3 30~ 50
13 1% 16 300 30 4 20 15 3 7 270~ 300
14 1 16 450 60 4 20 16 2 10 390~ 450
15 1 16 500 50 4 22 15 3 3 450~ 500
16 1 16 20 20 18 18 14 5 9 0~ 20
17 1 12 100 50 6 20 17 2 5 50~ 100
18 1 12 30 30 14 30 19 5 0 0~ 30
19 1 12 700 140 6 n " " 10 560~ 700
20 1 26 200 40 6 24 17 3 7 160~ 200
21 1 16 120 120 6 18 17 4 3 0~ 120
22 1 18 500 50 6 " " " 8 450~ 500
23 1 14 400 220 4 28 18 2 8 180~ 400
24 3 12 100 30 8 " " " 10 70~ 100
25 1 16 100 40 6 24 16 3 7 60~ 100
26 1 16 50 20 10 " " " 10 30~ 50
27 1 20 30 20 12 20 15 5 3 10~ 30
28 1 22 800 360 6 20 16 5 11 440~ 800
29 1 12 200 200 6 20 16 3 8 0~ 200
30 3 16 500 300 6 20 18 4 9 200~ 500
31 1 16 200 50 8 32 19 2 13 150~ 200
32 1 12 200 40 10 36 23 3 20 160~ 200
33 1 12 50 20 10 24 17 1 15 30~ 50
34 1 16 100 70 10 24 19 4 15 30~ 100
35 1 12 200 50 4 14 11 4 5 150~ 200
36 1 12 200 20 6 " " " 8 180~ 200
37 1 26 70 30 8 16 15 4 10 40~ 70
38 3 16 600 120 6 24 18 4 8 450~ 600
39 3 12 600 20 6 " " " 10 580~ 600
40 1 16 400 60 8 28 18 3 15 340~ 400
41 1 16 200 30 8 30 16 2 14 170~ 200
42 2 12 1,170 140 — 26 19 5 15 170~1,170
43 1 26 1,000 50 5 34 20 4 7 950~1,000
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BEANo, & B dbh Mak EEE AFE dbh M & 5 @ B E (L ®

(ecm) (ecm) (cm) (cm)  {cm) (m) (m) (cm)
44 2 10 900 350 - " " " 10 0~ 900
45 3 16 700 500 8 " " ” 13 200~ 700
46 1 26 300 20 8 " " ” 15 280~ 300
47 1 18 600 50 6 34 14 5 10 550~ 600
48 1 22 30 20 12 14 13 4 8 10~ 30
49 1 24 70 60 8 18 15 4 10 10~ 70
50 1% 13 450 100 8 22 17 2 12 350~ 450
51 2 12 0 1,300 — 34 21 5 15 0~1,440
52 1 16 150 50 10 30 23 4 15 100~ 150
53 1 10 140 50 8 18 16 4 12 90~ 140
54 1 24 120 60 8 32 17 4 12 60~ 120
55 1 22 100 50 8 22 16 4 12 50~ 100
56 1 12 300 30 6 30 16 4 8 270~ 300
57 2 12 0 1,440 - 26 15 4 10 0~1,440
58 1 12 150 150 6 24 15 4 10 0~ 150
59 1 12 300 70 6 ” ” " 12 230~ 300
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m g = 1% 8 i) il
H H = K F A O F B HKE(%) BIK MNEEK
AR A 529 x t 3 6.5 4 1.3
mE s 46 # F 8 17.4 0 1.1
mEFR%) 8.7 R #H 11 23.9 0 1.2
# T 17 37.0 0 2.3
X T 7 15.2 0 1.1
it 46 100.0 4 1.3
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¥ B = ® = ;| ® B F M|
H H A ¥ M OHE X K K EB O F oEH O F K H X
AR * 575 ® O 49 83.0 " t 4 6.8
WEAK 59 B K 5 8.5 # k 9 15.2
®EE%) 10.3 #r M 5 8.5 B O 13 22.0
# T 25 42.4
' T 8 13.6
it 59 100.0 59 100.0
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-5 BEHEBNE L H

®" O 8 F K BME ~ BAE O F¥HE EEREE
MEARMWEE 2 (em) 46 14 ~ 36 23.8 6.03
mE K & &(m) 46 1~ 23 16.6 2.50
mE R # () 46 0.086 ~ 1.006 0.374 0.2135
A8 B AR 7C BE M (m) 59 3 ~ 20 9.4 3.80
HERKSERE (m) 59 10 ~ 28 16.7 5.27
HER® AR (Cm) 59 ~ 1,170 291.2 278.55
# E B K AL & (em) 54 0 ~ 950 175.9 205,50
# € Em 59 20 ~ 1,440 173.7 318.64
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IV 1% it

FAERRD SREAROMERE L2 2DF529FFD 46 XTI K1 ENEE L L
2 T3, FLHBRBIMEFLrOHEELZIT T ERBEKIL, ST5FF59FTEBLZ 10
BR1IFBNEEG L L >Twd, UTTHREORNETL2OINL, BELD LT EHE, RiF
ROE D b NPEENERIZOWTREIL TAB,

1. HEROAR
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BEBIIEERI RN ) LHEA9F, BESF, HREATHEESLEKN 83 %BITH K
KEBHETHS, RBANBOBP I KRIZSFT, REKSIEN1BHBTH- 12,

WENEHED ) LITHREEFZ, FRVEL L EBOIKEL LV ICHERTI2LRETN
IHRET 5. EnizHEME L THOHAMGErH UL, RELTICRETILE DS, H
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KHIEENIWTIIEITL, BEAAREL, RRAENEZ-»IT L), 20RFIIRME
LTHATE L 22805 vnbTwd, BREDETFICOWTHREEER,
S ERBLREL LRI RETH L, BB THOREERE» LHMT 5L, RRNL
BEOERERR, BERLIT T HERI»ENBIZIH 2L > THEME L ToH A
fEICB AT 5,

BENEREN—RRL L TORERNNER L K—6ITT L2, £— 65 LHWEBIEK

R—6 HWEE- - #HERNOFK

#® &= & (cm) FHgER
BoE A 0 -~ 25 ~ 50 ~ 100 ~ 200 ~ 300 ~ 400 ~ 500 ~ 600 ~ {(cm)
Edl B’ 14 18 7 4 1 1 — 1 94.7
3 B 1 1 - 1 — 1 - — 194.0
e # - - - 1 - 1 — — 3 928.0
it 15 19 7 6 4 2 2 0 4

o#E(%) 25.4 32.1 11.9 10.2 6.8 3.4 3.4 0 6.8
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THIFEBELRNTL L, WEE D cm 25 50cm DEHICH 2AEKEE—2712, T
BENMNDICR- T LD, FLHEROcm RBOHEICHELEN I YT T
nNTwa, —4, EME L ToMBEMER RERIDNEVDIZZIL2Z LTV, £
DA b BN EICL > TORELHEBL2ZTS, M- 2 ItKERBORERMLLFL,
KETEET 5,

2 %M L ToXAMER

CHRXWDHLINEENZEM ORI, FICEAMICETLNDZ SN, ZHZ
b, ME3 mOBEDLWRMIE DMLEL HEMFRED & ) b TEMOF AfEs
HE&Nb, TEbLEL I mMTH, RITHSHDEBE BT WIT L EM R HMES> S
WEWVZh, I—225LHE2EITLVHEI mOEM2BL200BWETREZOEY
RRETL, FORREE—TICRLZ. £2—TH5, HEBMEAI mUEOESICH, L
2hio CEWETF2ETIC3 mMOEMY»TEEL LD 124, F7250cm RiFNEW EIFT
9&, 50cm 25 100 cm RiFDE W EIF T 1l B EBEEN I m L %2, TOKE, i
MED» LA L 2RBRRNEEN ZHEED, 50cm RiFNEW EIT & T 5 LRBRAK
575 ANHNNEEARIZ 21 A THERE6.6 %, B EIF100cm RiBTIRBEEKR 2 X, HER
4.7%E %5, 100cm RFENEBEWLEITIZ, BEBZ LN TEBYRBROUICHFEFOBR L E 2
5% (-

®—7 ImEHREMORMICET B LFRIJICAMETREK

B v kW (em) 0 0 ~ 5 ~ 100 ~ 150 ~ 200 ~ 250 ~ 300 " Wfeg &t
m ¥ F B 12 9 11 5 7 0 6 9 59
EROBELH 47 38 27 22 15 15 9
SmEHERRM 2 MEL

8.2 6.6 4.7 3.8 2.6 2.6 1.6
HEOEER (%)

2, BERCERLRITERR

FAENOKERD S, RBAONOH 10 %I RIFANEBIC & > TAFLrOEELZITT
WBZ LB, TORBICE EBEBRAOBEZ AU TIHFRERIL TAH B, BEIIK
BARLBBRENEMICL > TELZZLIREALLTH S, KR HIZ, ZoKkGD
BIRICHEDL > 2RBEFRVWTNRLRBRER 20 FU LY 0T, BMICIIREELEL TL
Vi, B> TRIRFILZORBBMIIZBS LW EDRR TR L 2, HERICKEEL2E5215
BERELT, KOBEHMEZ LN D, VEREOEE, 2)MBME KT I RETE, 3)REA
AnkE: (WEER), OREKEEERLOMNERFR (BBOME, MEOIRTEM) »°
EZbNb,
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(1) #EoANm

BEOMBEINICALZKERIZ, B— 62 58 EH94.7cm, HHEH194.0cm, FRH
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R—8 REFEMCALEE

#® ® m ® & & (m
REA® w & % & % K ® F H K = K M@
x L 4 0 0 4 20.0 0.00 20~ 20
#H L 8 1 0 9 67.8 61.60 20~ 220
® 12 0 1 13 188.5 390.49 20~1,410
o T 19 4 2 25 202.0 317.66 20~1,440
x T 6 0 2 8 257.5 436.31 20~1,300
Z A 49 5 5 59 173.7 318.64 20~1,440
A
/ AN N
Calh €1 MEA, t2 0 BEA hO I MEAORE
0 P s 6 ERtA, d:FER, p: EBUE
h Y Sl h1: WIS, h2 | MR, h: STER
..... g na h=h0 —dsind—h2
........ hi
i} | H—-4 #M2COETERE

t

1

t2

PREAGBERHERTI2ECOMBRANY 13, BTERLRELRBTIHMEC
MEP DB EFHDZEHNTFRIND, ETERRR—40LHICHETES, REK
FBNETERZ L ICETER L MMOMER—IICTRY., -9 LEFTERIIMET
FiemyidEREWD, BRELBIMENKIZ 2HEUTICEEE> T3, ZHUE, BEAR
EEMTAIHESORBATHMIBPMETHICL I/ LICBRAKGDS EBbN b, 2L
HTERELMEAMMREOMT LOLWRROLANLT—ITEWENIZ, #EMEFA 30
BETHETEBELR(A->Tw3, AN LETHICALKERNENRETIE (L£F53.1

B—9 REFEFHOFETEMSE

R (VE TEM (m) V&AM (m?) (1)x(2) (m+m?)
TH OME KL H FH ORE LA Ty O mE OB A

n + 8.0 245 5.1~10.6 0.266 0.1124 0.140~0.355 2.1 0.59 1.5~ 2.8
# o £ 10.0 3.69 5.8~16.6 0.416 0.2085 0.150~0.706 3.4 3.13 1.7~11.7

i 1 12.0 2.66 8.1—-16.9 0.356 0.2405 0.102~1.006 4.1 2.4 1.7~-11.1
#HT 138 359 6.0~19.2 0.359 0.2110 0.086~0.789 5.3 3.3 1.1~14.3
x T 14.8 3.83 8.9~20.6 0.439 0.2400 0.173~0.828 6.8 4.67 3.2~17.0
Z A 12.6 3.81 5.1~20.6 0.374 0.2135 0.086~1.006 4.9 3.3 1.1~17.0
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1170.00 A

L4

Km

(cm)

B F m|m

1:®KE 2 #HLE 3K
4 I HHT 5 KT

B—5 HwEIHELNERDIABMRDS LA LKERNBR

cm, T4 215.5cm, #162.4cm, t1fi 1.685 EEHE 44, FEKH0.099) 10 % kETHE
Eh ), RAFAFNBEERRPEERPLBMELEF L THTREND L LW B, FHE
Er kB mMG & ETERE - MEKOHRENBRELIRRTSEER—592 %), REEICE
X RIZTHREL®EMERNHK L OBFRH IBREHRARNS,

BWEY>1Tm WEEE» 25 BENZXATAZMEO LICBT NI, (202
ATHIETHEBENES THH ), ZZTREDTHIBLXAZ EH AL LIREL 238
A, BEFBRTHELLBACEKEL TRATL2ZLrFHEENG., 2REBARNEEA
FRDRE A2 OEBF BB DB ERIIHETE LY, REFEFNICAL 3mEHE
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Summary

Experimental work has been carried out to convert Japanese cedar (Cryptomeria japonica D.
poN) and Japanese cypress (Chamaecyparis obtusa ENDL.) artificial forests to multi-storied forests
in the Wakayama Experiment Forest, Hokkaido University, since 1981. The forests used are
about 50 years old having been planted in the 1930’s. Before the conversion program they had
a stand volume of 550 m per hectare, a density of 1,500 trees, with the trees having an average
height of 17 m and an average D. B. H. of 25 cm. They have been selectively cut to about 40 %
of the stand volume, and the seedlings of Japanese cedar or Japanese cypress have been planted
to make the multi-storied forests. However, the peeling-off of bark well stem-and branch-
breakage occurred when some of the trees which were excluded from the cutting program were
struck by the trees being felled.

This paper deals with the analysis of the injury caused when the selective cutting program
was conducted in 1982 and describes methods for decreasing the damage.

The results of the investigation are summarized as follows: 59 trees were injured among the
575 trees left standing in the experimental plot, accounting for about 10 % of the total. It was
found that the extent of injury was greatly influenced by the direction of felling and the position
of the standing trees because the stand was situated on a steep slope. When the position of the
standing trees was right-up, diagonal-up, right-side, diagonal-down or right-down, the injury ratio
was observed to be 1:3:9:10:13, respectively. When the standing trees were examined minutely as
to whether the injured trees could be used for lumbers in Japanese houses, the actual injury rate
was discovered to be about 5 % in the stading trees.

It is possible to decrease the rate of injury by turning the felling direction toward the up-side.
In this case, the injury rate would probably be decreased to 3 %.



