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1987~1988 Iz % HR# 50% TEBAR B KH L7z & 2 OKHEHROMKFIOBERBEBORE
BiTotzo RHIW X AHWZIIEBEARD 18%ICE U Tz, 1993 EOBERE X CREAEL
BELH T, U%BHEL T2 REDOWIEBOEI I ODWTIRELT 2EAE R LI,
EEREREHEERE HER L OMEBRRERRD B o1z, BEMIOERERD
SR HMEERE » HBEHRCH - 2 HEEL UTHY, MR M THIERR
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Suzukl, Yasushi, Kanzaki, Kouichi and Kawakami, Yoshiharu: Damage and
growth of a residual stand after a logging operation with a non-clearcutting
system, J. Jpn. For. Soc. 75: 528~537, 1993 We investigated a logging operation
with thinnings and the growth of the residual stand after the operation. The stand,
which is located in the Chugoku Region and was planted in 1925, was thinned with a
thinning intensity of 50% in 1987~1988. Felled trees were dominant trees. 18% of the
remaining trees were injured, and 24% of these had removed until 1993, probably
because of typhoon and/or snow. The depth index of injury tended to become greater,
but there was not a significant difference between the diameter growth of damaged
trees and that of undamaged trees. We defined the value of the annual volume growth
per stem surface area as the growth index. Growth after the thinning of the remaining
stand was observed being as large as the control stand.
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K-1. SAEMOME L HFE
Location and topography of investigated area

BBy ORL/GHRMEEE SR, BCHEALXKER 1987 £
1988 SEDIXHFHERIR %R T, EDERIT 1 AR TR L, &t
B LRI BREROFERB L B2 T, P18 X
U P2 MXEHERDHAE 0y b 2RT, BREOROREIIH
HOLAMERL T3,

Notes: Black strips are spur roads. Enclosed areas are
operation areas of 1987 and 1988, divided by dashed line.
Shaded areas and half dual circles are areas and landings
which were investigated for logging operation. P.1 and P.2
are plots for the investigation of damaged-trees. Arrows in
rectangles point to upper-side of slopes.
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18EF 2=V —(50cc)2BTH 5, 1987 EDFE
RRICIZ 1 Ad B WX 2 B0MBEEEN b2 Z LD
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L TRE-2 AR R T & 9 WWREKE W inHEE
BIZFEI & DT, AR GRHE 28ELT
LT ZEIZEY, EEOMBLER > Tz,
#F-1 TRICEEDBOBEHRRT, Xk (7) ¥
AT & S ICEEMEEDOREETORRE, EHIE
ETOAREREMOEIR L HEROLDEMIEE L
EHEENEE L2 Tho T,

3. MEEBMRIOBKE
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F-1. FOUFAEHME & RHF IR

Outline of investigated area and operational effi-
ciency of logging

B|AF RBIUEME sULEEK 113 v ML

Location Fukuyama District, Kyoyama 113 “I” compartment
ML b/ F AT #9900~13004/ha 6244 (19874F)
Conditions, Planted hinoki, about 900~1300 trees/ha, 62 years old (1987)
+3E#% BID-d 209% BlD-m 80%

Soil type

EEFE 1987 1988

Years

W (ha) 2.84 2.80

Areas (ha)

EER(mM®) 453 432

Products (m?)

3 ALH £EEMY/AR) ATHE AERmMY/AR)

Operations Man*  Productivity Man+  Productivity
day (m*/man-day) day (m?/man-day)

EHM RRE FH hEHEA

Year Investigated
total sample

Year Investigated
total sample

E - B4 51 8.88 21.93 63 6.86 —
Felling and delimbing

HiEH 82 5.52 6.45 134 3.22  4.63
Logging and bucking ‘
/N 133 3.41 4.98 197 2.19 2.76
Sub-totals
WEIERE 23 2
Working platform and others

it Totals 156  2.90 199 2.17

ekt 5N

Ilustration of logging operation

BJ-2.

mbiﬁ*i” ﬁﬂ“f‘:ﬂiﬁﬂi&ﬁﬂ*’i’, if:ﬁ&m‘im{ﬂ%%fﬁ?o
Notes: Circles are standing trees, and narrow triangles are
felled trees. Dashed lines are skidding paths.

HELCBZENBEINL, 0L EDOREARDEBEI
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FABERER» O IFHEZ I LRV R RV,

M. FZEROHKRRRHIC S SHE

1. BEFH &

1987 EDKHIEENKT U FE 12 B tifFz
WL BHEROFAE 70y b BRI, LIELHEEKR
ThHhoTHhERESNE DI OV TEFEEED ik
TER»-LDT, RHERRICE> T HARIZD
WTHERR L 20BEANL 2 biC L, AEY
MOHEID 7 1988 EDEFERBICIE 7oy b ZE
Tk,

7oy M 2EUAT P, P2), 18 20 m, # 60~70
m & LGRS 2l e UCRHES ACi 5 &
ICET I (K-1, 4), MBE2R-1HICERPL L
P2 CRL7: GERODOREEAEO LA R %R
T)e 7y bOMBERE-2 D ERIZEEL 2, RERF
ALK (T2 b BRBEEROBREAR) L EROME,
REAROMEER LARSERE2NEL, BREARDE
MEZ & 21887 (UATH L#EE0) 2E&% - EREY
Lo BRARDLOBOFREEZEET 52 I LI TE
ZODT, BTN &5 BOSEIINE & 1BE
kB EE LT, BOMER 118, 218, 31
4D 4 ST, BOREIZZ OES KRB D
BHECLIOHRTA I LI, 0 EobT ik
BHOATHERBIZA 22w, 1 BEsEIhlb L
DAL AZTNS,2 BRENHLS AZTW5,3!
AR Y A 2 AR 2T & W o v Wit B s,
D R ORIL 2o BOAXSIRN-3WRT LI
M R - RO 3HEELT, BHhsTY A
WEWTEHWL 72, 1992 45 6 B ICHREZTV, 5
DREIE L BEARE2{To1. BEROKESEZROFH
FEx 1993 £ 2 HicfTo 7,
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#£-2. HEARE oy MIE
Outline of damaged-tree plots
Plot 1 Plot 2* 24
Total
fER ) 21.0 23.7 —
Ground slopes
& (m?) 1204 1348 2552

Areas

1987  A¥ ®E (/ha) A FE(/ha) ¥ FE (/ha)

Numbers Densities Numbers Densities Numbers Densities

KRR 93 772 134 994 227 889

Before thinnings ‘

R E 34 282 75 556 109 427

After thinnings

RARE 63.4%

Thinning ratios
A ® A O® FK K
Number Ratio Number Ratio Number Ratio

HEAR 7 206% 13 17.3% 20 18.3%
Damaged trees

1993 A¥ FHE(/ha) A BE(/ha) A FE (/ha)
Numbers Density Numbers Density Numbers Density

BEA 10 83 73 542 83 325
Remaining trees

ILHEKR 1 13 14
Damaged trees

44.0% 52.09%

I TIE IOy b 2 OERE A BRER2A) I
B%b yT 5 o
* Hardwoods on Plot 2 are excluded from this table.

B-3. RGO

Illustration of measuring injury indices

RBOKEIRTFIIAFERHCTERALSEHAIL,
Note : Injury indices were measured on photographs with a
digitizer.
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F2D99 A /had 8ERETH B, KK IZH S50
% T, XF®ITFNFN282/ha A, 556/haFkk, #
DERXBLZF2FBIHEVTWS, REFEZBOBEAR

B-4.

531
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Injured-tree survey plots

1987 EDFHBFOTTFAREIGHEED 2 HOBEEE L OMTHRLL, HIVLER « KOROMIX Z 42 h 1983 (E DI R
FTRHELLLD, o T bDERT, i3 1987 EOREMO IR E KT, 77 7 HFIIRBHOMIF(%R-5),
O — 2 HF ISR OREARE R, REZHE LA 2RL T2, LEBICIETREM L7,
Notes: Circles mean section of remaining trees in 1987. Thick lines are remaining trees in 1993. The scale of
circles are doubled. “X” indicates stump in 1987. Numbers indicate height of injuries (see Table5). Roman

numbers indicate trees for stem analysis.

hardwoods.

Arrows point to upper-sides of the slopes.

Vi

Under-bars are for
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#-3. AEKROERE
Diameters of investigated trees

Plot 1 Plot 2*4 Plot 1 and Plot 2
DSH* DBH DSH* DBH DBH HEbHD EBZL
All Removed*? Remaining*® All  Removed*? Remaining*> All  Remaining** Damaged Undamaged

Numbers 93 34 24 6 131 74 2 69 108 68 11 57
‘87

Means 37.4 22.6 23.0 21.3 33.3 19.9 12.4 20.5 20.8 20.5 22.7 20.1

STD.*® 9.77 4.03 3.79 5.01 11.17 4.73 4.65 4.24 4.69 4.44 2.18 4.64

Max. 60.0 28.4 28.4 26.5 60.0 27.0 17.0 27.0 28.4 27.0 27.0 27.0

Min, 18.0 13.0 14.6 13.0 10.3 7.7 7.7 8.0 7.7 8.0 8.0 8.0
93 '

Mean 23.0 22.1 22.0 24.3 21.6

STD.*s 5.53 4.63 4.82 2.60 5.03

Max. 28.9 28.9 . 28.9 28.9 28.9

Min. 13.5 8.7 8.7 8.7 8.7
'93~'87

Mean 1.62 1.57 1.50 1.56 1.49

STD.** 0.615 0.819 0.672 0.646 0.676

Max. 2.40 3.40 2.90 2.90 2.90

Min. 0.50 0.06 0.30 0.30 0.30

*! DSH | {RIBEOEEF (cm), *? 1993 FEF TCRKBEEI NI LD, ** 1993 EORER, 1993 £D 7 — 7 IIFREL D - 72 b D3RV
Twd, * 7oy b 20 87TEDTF— 71k 1 BRAMEH 3, *° STD. | {EFEZ,
*! DSH : Diameter of stump height (cm). *2> DBH of trees removed until 1993. ** : DBH of trees remaining 1993. Unfitted data
are excluded. ** One datum of Plot 2 ('87) was unobserved. ** STD. : Standard deviations.

& 4% BHEEL TV (-4 FiVCROATRL D
D) HERDEEHDFRIIFZESLEREFC L VERD S
WD ELITELLbODORETH 3, EREOEEK
R DHRDERK D IERE 2 Z0ER I3 D3, 1989 FEDH
T DVTREENE - TH Y, 113 KNI THE
KeLTe/F209KU46m®), 7H<Y 14K (8m?)
BERkEhTw3,

EERECHTIAEBRE2R-3ITRT, 1993FEDH
BEEDT =2, 1987 EDEEZTES b D53d -
7o 1993 EDFHFTIIHBT P TIEMEES 1987 E£D 5
FIRF I LRI E B S o 2720, HElMBT
HEZTOWIbDMBHZ EELONTDT, 1993 £
DT =506 1987 EDEETEZ D% £ TR
Wi b T, BEHD 5% DEHERFA NI NS DI
FEtH SBRA LI,

(B fRHBEEAR 20 ARh 340 2 EAMER S L LA
AMEIARYD BT, BETIR 23 E»HERI T,
BN X 30K X 31020 TIE, 1987 FE0 b
DI DWW TRV ORI D 720 14 230 A3 T &
7o 1992 EDOREE TIC 6 RMNWELI D, K& &
DR TELEIIR42CRTEIIC8EE
ol

3. & £®

1) BEROME

1987 FOREROW 7 v b DEREBEEDO Y
f (P1,37.4cm; P2,33.3cm) Dz &HifEEED
BEKRK (F-30All) OMBEEOFHE (P1,22.6
cm; P2,19.9cm) DERRET 2 &, ¥H6 b 1%F
BTholeoZDZ Lo, IRFIBRLELTOY M 1O
FSEYL TREBKEDP o7V B, ZHIIHL
1993 EROBREFROMEEZEDOFHE (P1,23.0cm;
P2,22.1cm) DEGHEREERZ 22 072, 1993 FEDOK
BFARD 1987 &£ 5 19934F & TOERREO FIIE
(P1,1.62cm; P2,1.57cm) OEIZDWT bW
REBERZREWV, 1993 £33 TIXHE, BEEhL
KD IBTEROMEEROFHHE (P1,23.0cm;
P2,12.4cm) OEIR IR TERETHLZehb, WS
oy MEOFHEROESEE TR Ko REIZF
BREBORERARKS Ty b 126HHEE, BRES
nicievrtnzd, TORARDOWTIRESIIVET

HERT 5,

2) (RHFEERLBHEEROEERREDOZE
REFEERIBCLOVREVHEESN S ZLHBER
55, 1987 FOEWERIBEHREAR(20.1cm) &b
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F-4-1. HOKEE F-4-4. BOEIOHH
Sizes of damaged area Transitions of injury depths
#t (cm) B (cm) K (cm?) 92 BEX
Longitudinal Lateral Area * 92 Indexes of depths
1987 - 0 1 2 3 Sums
Means 12.3 5.1 5.8 87Indexes of depths 1 2 1 0 2 6 11
STD. 5.69 3.30 68.08 2 20 0 0 4 6
Max. 24.8 14.2 256.7 Sums 6 3 0 2 12 23
Min. 4.0 1.9 6.7
1992
Numbers 17 17 17 #z-4-5. BOLMEELFEIOEL
Means 13.9 4.1 54.2 Injury height and depth transition
STD. 12.03 2.75 77.52
I IR »
Max. 43.8 10.8 296.9 gﬁéw??{t
Min L1 0.9 0.9 Bo Transition*

i . . i & Heights 0 1 Sums
#£-4-2. BOKESOE{L* #3 Breast- 4 0 0 0
Size changes of damaged area* & Hip- 3 1 2 3
Nomb s . s B Knee- 2 2 5 7
1£?£m 10.2 3.7 2.5 # Root: ! 0 7 !

eans ' : : Sums 3 14 17
1992 Means 14.3 3.4 56.2
+ 4 3 3 * 0, BlbaLdHsvRER 1, Bk,
_ 4 5 5 * Index of depth became : 0, Lighter ; 1, Heavier.

* 87 LR HBEFDOREXMHATEL LD,
* Size change between 1987 and 1992.
F-4-3. BOMIELER
Height and depth of injury

BOES BREOAZ L HWIT & B BE
Depths of injury : Indexes of cambium exposure*

B0 1987 1992

& & Heights 0 12Sums — 01 2 3 Sums

H9 Breast- 4 0 01 1 1000 0 1

BE Hip- 3 1 11 3 0100 2 3

B Knee- 2 3 61 10 3201 4 10

iR Root- 1 2 43 9 2001 6 9
Sums 6 11 6 23 6 3 0 212 23

* IRIEE L -, AR 0, A2V, BEL 2, B,
3, &,

* Index value : —, Removed tree, 0, unviewable ; 1, yel-
low; 2, White; 3, Deep.

HIRHHEEAR (22.7cm) DABKEp o208, BEERK
ROFHEIZELEAR (1.49cm) R UEHEEAR
(1.56 cm) ThH o7 (F-3), EERROZEIIMHEHIC
BERZLVOTR o720, HEHEEROERERRE
SHIMT AR, EEEROBESHESA TS
ZrRzwbnrBEbhz,

3 HorEOEL

RESOEALEREETE: 8HOEE A5 & (F-4-

2), BBKEL BoLbDENEL oz bDLIXIE
IZEETH o720

BOMBLESDI O AREE-4-3WRT, fLEK
DVTHEDIVIRIBCBT2H0BELAELTDH
D, KEIOBRBTOEMIZ X ABRV Lo LE
RLTWw3, BOBREDOSEDI b, [3: ] 13
BOLERORRIC L D BH L ERE L BRRED
MICEENTE3LHEC2bDTHD 1987EDOHR
BETIRIEEMNZ A, 1992 EORESETIZ 7T EIDEH
DHFFEHEL T2, HOES OB 2 R-4-4 1TR
To COZUARONARLD LCH 2 HDIMBOE
EHBEITLTREHDTHD, BEDEWIRELLT
WL 1987 FERFIC 0D B I LIRSS 3
BoATH S,

BONE L BFOES DE{LOBMFE % F-4-5 TR T,
RIZDWLRBRITRTERL T3, RELEOME
EESOECOMOMIUER x BERREDOBREH
TERDPoT,

IV. MREORRNE(L

1. BEFHE
1992 £ 6 BORERICHERRE 0y O D
5 WVIGGEER D S BEIARE 6 ABRIL 72 (K-4), EA
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BMAOBREELZZEEBL TH - B0 3ETDEAL
(FhZFNHEARES I, LI, V8L VI, V, VD,
KR OBBFENTIE—RITITObh TWw B ik (10) c#E
L, FE 1 EBRMTHEL, FRROMBOER
DFHC M EOBRER/ NS T Lo EHR
PRFERE (1) 2RI,

ik E:—EOMI OB E & & 2, KB L DM
HIFAR S 7o i & D EEERIC & D R O L DO%IR
EREET %, LEBAICIZ 1989 £ 7 A2 5 1990 ££ 1 Hic
DU TERLUFEMBCET S/ F ATHK (E-5H)
DERARDTF =5 2FAL, I IXHITORKE IR
S TIRERE 50% DK, stHEM TR » o
HIOERIC LD HDTH 5, AEARDBEE%K-5 1R
T FEIARIZ BRI THE D S 3 A, HEH» S 20m
PEMARIZA ST 2506 3ADE 6 KEHFEL T
W5, FITEUDKEREDOILARAEE I DWW TIE, F—
DREEXBICE T 2 FELCHET 23X (2) 8%
L7z

2. RERREEE
REROFEEFDOK & & 2 K-6 ITRT, 5D &1k
Filpiw b K& L, ZOR/IMEIZREEYO 95% DO{E5H

Mimuroyama 4. 52y
— f =

§himotoshi ge-1 ¥ 78 yr.
DO — :
Shinmotoshige -2 .. ™ yr
) 44t —_—
Kyoyama ~467yr
t 7%

90 ‘20 ‘30 ‘40 'S0 ‘60 70 ‘80 ‘90

B4-5. HEARATAUSIR O RE

History of stem analysis of sample tree

T & DOREMZLERES, LREORMIIERTE REES
RY. MROERRST LM ERT,

Notes: Down-pointing arrows indicate years of opening.
Uppointing arrows indicate years of thinnings or salvage
cuttings which can be certified. Narrow rectangle shows
analyzed period.

J. Jpn. For. Soc. 75( 693

FBRAY THZHEE %> T3, FEGEOMOEIZD
WTIE, HEEEOME (R-5) 2FERT I L=ZF,
FIUTRFTEL 1,2 L TRESRL I L 2SR
Ehb,

1) BEROEE
BREREOIEREL LTk, BREOMEOEITIZ
EOHELTIVBRL -0, MEROBEEREERXZ0D
MR TOMBRERHE CE > LEEZHWL LT %,
BT DB DWTHHET %,

WE, MBREORS AR (L) LEEAEICE-
TOXDICEERE &5, fil | EOMERE (K

3

v m
— F70
n=06
D H
cm|m
4+ =50
2525
119
- ® i
: T o
20120 T LT T
9 %T eTT L 30
Sl ol SN R I S O
stis &g —‘-§ ¢ d_§
=3 i -4
H = .
4
D HYV D HYV DHYV DHY
Mimuro- Shinmotoshigeyama  Kyoyama
yama 1 2
B-6. MEATARADFRIBFOKRE &

Sizes of sample trees for stem analyses

D, EERE (cm) ; H, & (m) ; V,¥#® (m*). BaEol
FEE, BARERK - B/ME, ROMBIIETHO L% DE
HFRA %, HOMBRIEHOZERERELRT,

Notes: D,DBH (cm) ; H, Height (m) ; V, Volume (m®) .
Circles are mean values, and dots are maximum and mini-
mum values. Long bars indicate £95% confidence limits.
Short bars indicate M. S. E.

#-5. BT ERIRERBUHE 2
Sites of sampling trees for stem analyses
O 1 PR SRR b SIKEN (A/ha)  KBHRR

Locations Tree species Ages at sampled

Densities (n/ha) Conditions of openings

Il Hinoki 52

Mimuroyama

Focaul Hinoki 78
Shinmotoshigeyama 1
Pracmil 2 Hinoki 78

Shinmotoshigeyama 2

1300 B 30 m DAMGIH % {RBA

Cable corridor of 30 m width
RGNS 2 LT A0 miRi R D IRL
Shelter belt of 40 m width
s L LT 40mig RV E&RL
Shelter belt of 40 m width

1000~1500

1000~1500
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BB 2 3H) OS2 OFMLOE S h OB
fi(h) TERENBET B, ZNIES W OERRIOMEE
FEDEROERZERL TS, BELFERSIOH
BBk L LT, WMo RIHEE L U TR
IEOMBE V2 (1)REVRD S (10),

m=$%ﬂwfﬁ (1)
WIS § EOMRERE Y RIKRTHEN,
Y= Vi~V (2)

B EOBBERERE S X (1) R LA LTRR
TEtETx 2,

&=$bnﬁmnm (3)
B EOMEERE»BRRAECEH - E% V:
Y5y, |
Yi=Y"/S:

=( Viai— Vi)/S,-
=" 7 fenr an=S" wfihy a) /s
={S:'(nf,-ﬂ(h)2—zz fi(h)z)dh} / (2 7h) an

07w foiw2 an /" 2z sy - (4)

B FOBBREARICNL i E0LS (+1EETO
BERE D MmN, T4bb (4)R0

AR 2 EMBHNE ¢ L akwhid, ()RR &

SIERTIENTES,
Yi=G:+§ - (5)
G:i 13 (4)R B L UH-T > 51 | EOREH I F
WULERREZ2ERT 20D LEZLILNTE
2, YiDF 1 Av¥avid,
[L%)/[L%]=[L] (6)

R T ok D B

Illustration of stem section

B4-17.

BRI B OO ORI %R T,

Note : Dashed lines are borders of sectional measurements.
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b, PIB Y, BRADI I CHMEP mmIZL 5 2
YT s,
Yi=Y":/S: X 1000 (7)

RO ARIZOWT Y, YV OEZHEL 2R
M-8 2R T, YV TIRES A {EEM oMY 2K
XXDEN, Y TROITLIR>TWAE I bzl
HHND,

2) HRCEEERIZTEROD T

RS A B0 (4 k%), B BABCBAS (2 k¥,
C: Bk (6 7kHE) & UT 3UEE DM ERIT 5720
B OFAM - BASHO BRI, HOOBEE 2R ITHEIFEE
EZTHRELRLLDT, Z=Il - FrImELOFEAKRI
DT « MM, TN D0 TP EE DB -
BIIXET %, C OB DWW TIZ UYL 5 ETHN
THEETH -, FIUTHREAKREZERL 26 Bic
1Z, SEERESHRE L TV A TH D BRI EDHE
BREOEIZ 1 FROREERTE L L TR HITNE
KbDrk-oTLE-7:(M-8), £ T4E% 1P
DHMLE L, KD D WIIMHRIZ & 2530 BT
5k L% LB OWTHTL o, BREE-6ITR

Y
mm
o |
6.0 Y

40

20

0.014

s ' i

10 20 30 40 50 60y
-8, BRI OO LK

Comparison between two growth indices

Y, HRUERR /BRI (mm) | Y, HRERER (m*), o—
CHE M4 TRURBREARE CH D,

Notes: Y, Annual volume growth/surface area of stem

(mm) ; Y’, Annual volume growth (m®). Roman numbers
are the same as Fig. 4, that of sample tree of Kyoyama.
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#-6. HRIEEOIEOT

Analyses of variance for growth index

T-5H 576 Y | MBERR/BEBRER 0.1 mm)

Number of data ¥ Annual volume growths/surface areas of stems (0.1 mm)

R HHE FEE
Degrees of Contributing

Factors  freedom portions

f S 14 F  pr>F S p

ARGt 3 94672.9 31557.6 377.85 0.0 %** 94422.4 40.2%
Locations
B:fff-FAS 1  366.8 366.8 4.39 3.7%* 283.2 0.1%
Openesses
(08 3 5 41908.4 8381.7 100.36 0.0 %** 41490.8 17.7%
Age classes
AxB 3 4008.5 1336.2 16.00 0.0%** 3758.0 1.6%
AxC 15 39981.0 2665.4 31.91 0.0%** 38728.2 16.5%
B*C 5 3307.2 661.4 7.92 0.0%** 2889.7 1.2%
AxBxC 15  6434.3 429.0 5.14 0.0%** 5181.6 2.2%
e 528 44097.7  83.5
¢ 528 44097.7 83.5 48023.1 20.5%

i Sums 575 234776.9
FEOHEMHRER*5%, **1%,

Significant probabilities of F value: *5%, ** 1 %.

234776.9 100.0 %

0] T\ AC |t

Close Open

M
i after
- 20 opening
K e
s | Ko- s " .
7 T e M
; 1.0- ".",».‘Sz
S2 s __u
1 2 3 4 5 H
A Factor C
M-9. RREOSEGTOERR

Main effects of growth index from analysis of
variance

EOR A, UKL B, PSS ARG COBRY. A OSNTIM, 2
W S LG S 2, R0uRI 2y KGOl REHEE 959% 0
(BRI AR NI

Factor: A. Location; B, Openess; C, Age class. Classes of
A: M, Mimuroyama; S1, Shinmotoshigeyama-1; S2, Shin-
motoshigeyama-2 ; K, Kyoyama. Bars indicate 95% confi-
dence limits.
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To TRTCOERIERELBRE R o103, FE5ROD
REZACA*COEZD20ERELEEED/HE VB
DBERIZDOVWTEET S, ZhoDBEROESR2H-
IWRT, A*xCOEMRDS Z 7121, HILEAD
FEHCOWTR TEEHOBBE CH2 4 EMDO Y
DIEDFE b R TR L 72,
HRADOEWNREEA S LFILIZ 4 X FROREHD
FTRFEOEE > TS, BERCOEME:L A3
Y, HAOBIRUE E TIRREHED T & T b5,
PG RESEML TWa Z e tb» b, A*xCD
ERR THIUEO C OFRDOBOESL S &, FILUOD
B 0D AR D EIR D FR B 13 78 D O REU D T
Lo Twb, FEENSIER /IS WER B i3 E5E
DAFERDEH /NS Vv, THRMINTOBEEDE
VORIRIZ, HBORKT R b BRI LEDOBRERE D
BIBERELSRWIEERLTWE I LR B,

V. &% & 9]

RHTESIC X 2D BBIC DV TR, YFFHEBT
BAF v L 2HMROMED IZEEL2 VDO TR %R
Ve FELZ 2O 7Ty DS bEHRFEBKE
UARBESMEVSOy b 1 DFRBEROHEERDIZ
LAEBBLTO, HEODEZEODFRERIEEHD S\
RERETH D, RHEEIC L 2EE0sHBEORE L
RolAREM L BEIXTE RV, Yoy b 2 TRE
ERDED, I LAEBEERBEL TRV LD S,
WMEAREEDORBEORERIZIABEDKS 1D 5 T8
HOFNEVEELIOND, TRLOLAMRTHEL
FRASHIEEROMSE, BEERLEOTHEREVIH
TREETEL2ERIR VY, L HVBREIAEEDE
WwWZoy b5 EL OERRBELTHRE I ERS,
BOBEREIKRIO—HTEED 2 idEAEA O
HERED LR RD 2, 2B, WRETAO64AKD
ERARDIIREEDFH1E 90.8 TH D, Y 5E i
BOBEOWIR» ORI THoT:Z LRSI L
2, REROEMB B WIFRY ¥ a—FOENME
HEaohbiEESEL LHEERRBEERD 18% T,
BEEELT2MERER L, UL LEHEER L &
WEROEZEREDOHIZ BHTNCERRER RS,
F MR DM ORI LR U T i Mot Uik
ke oz,

e X 21O W TREBAAT 2 EANH L Z &
e, WEROREANOFEIIOVTIRE 5IFER
B BERD S, BEORERH 2 FEEN LR RHE
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®-7. 1FERE

Cost of logging operation

HE S8 B TE3EE - W BRTESR
Items Costs  Units Spur road construction

HE 12261 H/AHB R (m) 453

Labor fees ¥/man-day Lengths

A ¥ v FERE 15864
Skidder costs

Fx— v —1HIRE 3291
Chain saw cost

VeSS

Operation conditions
MRIFSEE 900 m®, {E#3H 453 m 1F, 2.50m?/AH
4 NEBEER, RFvF1E, Fa—rV—248H
Operation lot 900m®, Spur road 453m, 2.50m?/man-day
4 man crew base, 1 Skidder, 2 Chain saw

M/&H E®E (TP 1040
¥/car-day Cost (¥1000)
M/&8 Hfi (¥/m) 2296
¥/unit-day Unit cost

HAH e sms

Crew members Logging costs Cost increments
4 8305 F/m® ¥/m? -
5 9531 F4/m®* ¥/m? 1226
6 10757 M/m?® ¥/m® 2452

FERFICT R RERBL L AR POMESLEL E L
ohd,
REBCAHEEORERBE O TEET 2, &K
SOMEEETH DRI D I bIBET X
LBREMSOMEDNETIRI ZIRER SR, &
BR 1987 EORHIFEOIRRAERICIIFHBIEEE R
BERORTCREM RO T 2EEE2T>TW
7eo RHBEROFEGERL S, Bokd s ZDRE
HBEITEBLLOTR R 22 E8bh 57228, F
REh2MAOR L QBB oI Lnod D
BEOMREIHT T2 DEVWES, ZDXIIT,
BEROBE P L0 OHEBE £ U TRHIEER IR
FAROREHEFMOEEE*HE TSI enELS
Nd, +32EREIIBERDIE, REEBEORED
mMOOENDZTHSS, #IT, RERBHEMOMEELE
ZEEL:HESOMUBEOAEEZEAEL Ta 5,
1987 F & 1988 FORAEMER L SFERBE2FHHET 2
(NEFR-TOEIW b, FEFML L THRIFESR,
TESEEFRIER I3 1987 4 & 1988 0D 2 FERI D &5t %
WET 5, EXENE (X-10EEROME) >wTiR
DHIEIRTIC L AU ERTH oMb L THL T
<y FRADLHADELERRBOIY ik EA
DERBTTAThHo B EZ oD, &
I OFEME 2.50 m*/ AB 2 BET 5, fLHEEEIR
A NHTITbh 2 b0 L, REBEHMOEEEH 1
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BHDHVIE2BMb o2 BE, 1FEEEIZ 8,300/
m® IZANZ 1,200 F/m® % % 2,500 F/m? & 15~
30%MMNT %, IR L SEIRBO &/ F OIRFEM
F& 231986 42 12 47,000 F /m2 (5 ), 1987 4 & &
67,000 F}/m® TH -7z, BEOWA L HER L X
% A oefitg D LR PIREROBA I & 2 BINER O
e EORR, MBOEE R L L FE LS55, 22T
& BB & 2 {E L 1986 £ O RGEATitE CHE T
3L, REEER® 2R LB, FOBBARMOK
Feflitg > S BB ERWI:SHED 6.5% 12 H 125,

FFROZITCHIzoTid, BLUENKES LUHFR
EMBOARCIoANABMERIZ R 572, 72, FE
WKL TREBRZEBRBEEMELFHREOFTIRLEHE
KB L UBRARFERFHEME T EMRZLREENOE
EROWN 2B, ZIXHEERT,
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