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Effects of Selection Cutting on Forest Dynamics
in the Shiretoko National Forest
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VKA L Lic 5 FMICETHERL, BUBILLBEEIREL TWbZLhs, EHIC
BAVA 7NVTHE REBLIURAZRVEL TWE E#HBEINS, QF FoVfHcBL
T}, MEOBCHBIZEFRIE, WEERRICE( ML, ZORREY ) ~HARick
NKEV, ZNEN P F= YR WERFERZBEL T (HBIc I Bs %52 605,

F—-7—F DAKREAW, IR, HRoE, BEFAm
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1987 4 4 A, FIKEAKRTRERIT bz, MKEZABNTOKETSTH Y, BR
PR & RIREEAN LB L Lo TRBO T 2pbE3 N2 Z LidREICH L Vv,

—Ic IR, BROFOFHBEEL BN DS HAICRIEI L Z L0 TE LR HE
THBEHFIN T, HEFETIIFC, BEY - RERSUHEAES» S, BREEHESRTICE
LEEL AT LORAYWAMAEICSH Y, FREFENHEIZTETRELL>TETW S,

L2 L—HFT, REBHE, Z20BBEERCBHASNLENNEBICIRE DR 5
BHLN 5, ALHE TIIRERENRICTIRBIRRIIT O TE LD, BEICEZNELHE
BLAKRRTRS), BRIEESFRIEIN T3 L) ZFRIKRFIZIZEA Y RBE W, &
NI EIZRELENRREBERSHFMRE L, BOTERLTMBEEESbL T T L 5%, K
Bk E FEKE T2 EEDOHFEHRORY) By b, $HERTHROFHR TR EPEL $ THILT S
ZeW, BOTEETH S, £N2DHIIE, ZLNEAKALEHNL, SHLRTHROBNEG X Kk
NHBENBERELERT IUENFD 5, [HMKERME]CS B LRI VBIEENMEZEZ
5ETYH, TNELFZBRIUVETHS),

HRERARTORRIL, [FRAROFEEAL] &P RROLEEYIEREN S (LREKX
JOETEIRR, 1986) %Y, RETAMOREEL L COBKEIFRY), Zhr@ERmzrEHL—HE
bl 7225 DU ELRERNCRZ Y [2bDTHENRETHRIENEFRALNT, X5
ICHERD —BOFURICHRTH L () HELBE T b (K&, 1987) L &h3
BETH -2 FHRIZMKEERN TCORETENRIELZBL LI LT TIILL, &
LRI BWTIT e bN-FEOFREE, b L (IEELRKESY, sHLBRXHKOBRICS 2 2
HBLFMI 222 2B LT3, AR, RRERICHEEL -REREEROEIRS 4
BOEBRAERROBE (Fis, 1993, RIS, 1993) icHiiz Rk 22 T, RIRAIED
M L B OB DWW TRHEL 2D TH 2,
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HHREE NS REEX 318-319 k3t (1987 £ N
R§) 7 186.55 ha # MRicfTbh i (Fig. 1), & Sea of Okhotsk /
B4y A TH 5 1987 4 8 AiC RN RIR
PREL, BIIARNOEES 230 m HJLE R _/
s el
EBMESDtC RN E 3 4 PREREL 2, 4 ED  Utoro \ , Route 334
BARIK L BRI OMAREAL & 1B 5 7005, orobetsy B,
0L RN R BBATICRIT 72, T Investigated site . 3‘?“06
bb, Plot.A 1 3 X+ 7 HEPREEK (50 m x50 . g\ 200
Selection cutting area $ 1300

m), Plot.B : 3 X+ 7 HARMEREK (20mXx20

m), Plot.C : #RINI LA LT LD 512
K (50mx50m) ThH2, | gﬁ" B U

SRS EEMIC BT, K& 2 m U Eog \05\
Bitkic DT, 1987 iz i3 MM, MITATE, B K

B, MEEE, BT, BEEY, 721992 F fo:t

IS, IRTALE, MEEEZREL . | 319 biock

WHAIC A 5 MRRIRIC OV T, £ ORI, e

BIRELE, RS, E£RETA:, Fig. 1 Selection cutting area and the inves-
& 54z Plot.A,B,C /) # 88I 18 5 m 0 tigated site.

EREEHZREL, £ FNBelt.A,B,C2 L7z, 2L TEAKIC DWW TIHE 2 m RiHLME
& (BT, ##r43) 2RI, SERETa k77— (5 mX5m) ol HELR
~, BRERMEE I OV TIHBBEORELRIE L 72, 372 1987 FiCi3 &7 9y FRRERE L
Az, IMEHEORLZHE 7oy + (SP-1~11) # L1 EREL (87 vy F0EEIZ Fig.
23R Y), &EEKESEEENL - L THES L UBE 2R,

¥, HuEELI: Table LR 2 BY&E5LL, UTHRERP TR EAW,

3. REFEATROMKBEL

3.1 1987 o EHERR

1987 4¢ 4 AiIC BN TRRENLDIZIXF T, PPV, A FADIETHo72, 3
X+ 7 EBHFRRE D Plot. AT 2 X+ 7104, b P2y 12F, 454 3AXNGH 25 FH 4RI
2N (Table2.), Plot. BTt I X+ 5 1& &} F=7 1%, Plot. CTikt F=ev 1k AF
A 2 EBPRFE Nz, RRAFORIRATALIC S5 5 HE 2 RRFE L $ 5 &, Plot. AT 4.0%,
BT1.1%, CTi20.5%& %3, bl tREKIF (1986) NiE¥#FAE (0.14 ha) o &
3¢, WEEE24cm Pl Eod - KERICREL 28B4, TORMRIZ0.8% LB, —H, &
BEZ2A5L I XF+7550cmlE, 1 F4530cm U EDOKBERTH S Z L0 6, MEK
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Fig. 2

Location of study plots.

Notes ; Circles show origin of each plot.
Co-ordinates are as follows ; SP-1(5.7, 10.8), SP-2(19.0, 22.5)
SP-3(12.5, 2.0), SP-4(48.0, 49.0), SP-5(20.5, 27.0), SP-6(20.0, 36.5)
SP-7(17.0, 12.5), SP-8(24.1, 2.7), SP-9(18.0, 18.5)

SP-10(5.5, 29.9), SP-11(1.2, 18.0)

Table 1. Symbols of tree species.

U Belt-B
X
T sP-3
Plot-B
"3
sP-6 SP4
SP-10
D | SP-5
o Belt-C —
NEXIGER [l
£ -7 Sp-2
X
\ £ sp-8 T
O O
X Plot-C Plot-A Y

PRHRPOLVNIVZIZZIRTOP PP
B e F0Po 8o oyp ~0 g

. Acer japonicum

. Acer mono

. Abies sachalinensis

. Acer tschonoskii

. Cornus controversa

. Fraxnus lanuginosa

. Kalopanax pictus

. Maackia amurensis var. buergeri
1 Magnolia kobus var. borealis

. Magnolia obovata

. Prunus maximowicxit

. Prunus sargentii

. Sorbus alnifolia

: Sorbus commixta

. Salix hultenii var. angustifolia

Taxus cuspidata
Tilia japonica

. Quercus mongolica var. grosseserrata

47
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EHIC & ) HEREL KD S & Plot. AT 27.1% L B\ E L & B,

Table 2. Summary of selection cutting in plots.

Number of felled trees Persentage of cutting (%)

Qm As T.c. Total No.of trees Basal area
Plot. A 10 12 3 25 4.0 27.1
Plot. B 1 1 2 1.1 11.7
Plot. C 1 2 3 0.5 1.6

o Qm. & Stump - pre 1987
® As. X Stump - 1987(Q.m.)
o0 Others 4 Stump - 1987(A.s.)

A Stump - 1987(T.c.)

Fig. 3 Crown projection diagram in Plot. A .
(indicating trees taller than 5m)
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Fig. 3~5 IR EHRNE T2y } DT

BN (&S5 mLELE) Th3, 2> L,
1987 £ DARIEF L THIEHBEBA L Tv» 3 D aF
b b, 2HEAR (BE 10 m ki) LT
1987 £ LLET Dt WARIR LR L, Bk
(Plot.C) mRAEEATIcEP T 2MA» 4510
%, ZHEIWENHEIC & 2K ENITFEIC +
blevy, BIEBD 3z Z0BRBAL 2@k
BRLAZbDEFZ NS, A EE 10m

UL) nmtEgeEsy 7oy PERICED 2

W (5 - ) #kH 5 &, Plot. A< 74.0%,
Plot.B 4% 83.4%, Plot.C#<77.4%T& -7z,
Plot. A Tit &R TR ZICL b b

Table 3. Number and volume of trees in each plot (1987).

®As.

KB DA - KR - BH)

=B Stump - pre 1987
X Stump - 1987(Q.m.)

a Others A Stump - 1987(A.s.)

A Stump - 1987(T.c.)

Fig. 4 Crown projection diagram in Plot. B.
(indicating trees taller than 5m)

49

Plot Plot. A (50m X 50m) Plot. B (20m x 20m) Plot. C (50m X 50m)
Species Number  Volume BA Number Volume BA Number Volume BA
(m?) (%) (m®) (%) (m?) (%)
A.s. 196 26.122 48.2 30 3.618 32.1 165 30.837 43.0
Q. m. 77 22.056 47.1 16 6.940 59.8 74 18.280 28.6
A m. 91 0.670 1.5 65 0.099 1.7 110 7.828 11.3
Aj. 32 0.053 * 6 0.055 * 116 0.439 - *
K. p. 51 0.206 * 15 0.074 * 53 2.721 4.6
S. a. 65 0.101 * 8 0.010 * 34 2.469 3.7
S.c 36 0.195 * 5 0.006 * 22 0.133 *
M. o. 11 0.032 * 13 0.034 * 30 0.077 *
P.s. 18 0.552 * 9 0.389 3.9 5 0.009 *
B.e 6 0.314 * - - - 14 0.357 *
F. L 1 0.002 * 1 0.001 * — — -
M. a. 1 0.002 * 1 0.001 * - — -
T.c. 1 0.206 * - - - 1 2.613 4.6
T.]. - - - 5 0.016 * 7 1.239 1.9
C.c 4 0.006 * 1 0.018 * 7 0.139 *
P. m. 8 0.018 * - - - 3 0.013 *
P. a. 2 0.023 * 3 0.009 * 2 0.004 *
S. h. — - - 4 0.034 * - - —
At 2 0.004 * - - - - — -
M. k. — - - - - - 1 0.001
Total 602 50.561 182 11.304 660 67.157
(/ha) 2408 202.244 4550 282.600 2640  268.628

* values under 1%
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® Stump - pre 1987

®As. X Stump - 1987(Q.m.)
0O Others A Stump - 1987(As.)
4 Stump - 1987(T.c.)
= Qverturned tree

Fig. 5 Crown projection diagram in Plot. C.
(indicating trees taller than 5m)

T, Plot. COMEE ZFUI X ED VT L2 5, RIRATD Plot. A ZHBHEES I B Wika T
boletEZ bbb,

Fig. 6 IcRIREBROHEHEF B R R 2. BBHEEIRELE 7o v b L Y, TRIZVEEKED
BWLFRERL T3, BEicA2 L, F FeVidTREY L LRI, TEERICIBIL
T3y, IXFT7RTREEBICE-FE2FODTINRZEL TS, A IXHTFhENST
X+ 7 UNDILER 3R Plot. BIcBW T AL, FNDIT LA TRBICHBEL Twi-,
7, 7uy FEENNEVPlot.BicvCTha 72 ) o EEKI BB S KD L fb
2, 7ay FRTHOERIZIEV, WEESEESHIC O W T RBoEm» A L0 5 (Fig
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B5r PLOT. A

------

9~ 4~ 6~ 8~ 10~ 12~ ld~ 16~ 18~ 20~

(L]
D
]

PLOT. B

(3]
(=)
v

Number of trees (100/ha)

2~ 4~ b6~ 8~ 10~ 12~ 14~ 16~ 18~ 20~

15

PLOT. C
10

2~ 4~ 6~ 8~ 10~ 12~ 14~ 16~ 18~ 20~
Height (m)

Fig. 6 Frequency distribution of tree height (1987).

Do

Table 3.& Table 4.ic &7 v v } OfEfES, FK, WEKERELRL 2, 7 1987 Fic
BIAEERE 7Dy b b 2,400 4/ha U ETH ), HEMWIL Plot. A TH 200 m/ha,
Plot. B #%# 280 m®/ha, Plot.C»*#1 270 m3/ha ¥, #HhE#RX D Plot. A B LIEWETH -
72 3XFFICHEBLTASE, PlotAld 3 X+ 7 0Bk H - 7212 b 5 T ENER
H»Plot.C% FEI2 = LA 5, fRIFHNICIE Plot. AiZ 3 X+ FKBRNDEHKGTTH 12 & EZ
L3, Plot.Blig 7wy b4 Xavh&wih, 4 7xh L TERER (2 XF-78N) o)
BAROBRE ZHERE L > T b, 2L Plot.CTid + F= Y nERIERENHIC
BnIthb, PFeVERORRFTHE LV D, S5ERDORAE KT 2 L, LBEAR
TREESIT ha 720 130~230 BREERA L T\ 2%, EEIcOVWTid Plot.ATha %7204
45m®, Plot.BX CTH7TIm* ofme 40, 1987 FHTIR &N 70 v b b 20%BOMME R



Number of trees

16(100/118) Plot.A 40(100/ha) Plot.B ls(loo/ha) Piot.C
— . e
30 12
10 1981
8 20
6 1
4H 10
2 R
0 0
0
0 [
'-'-'.'-'-'.'l'-':r:r:r.-ll 5 ECL2) || | | o T 1
a1t (100,/ba)
14(100/ha) "
12 H 12H
10 1992 10
1992
8 8
6H 6
4 4} |
2HE 2t
0 0 5 10715 20725 30735 0100 oo B0 0 0 e L Wy e .

Note :

0715 20725 3035 40 45 50 55 60 65 70
DBH (cm)

DBH (cm)

Middle figures in plots A, B, and C indicate the diameter

of felled trees estimated from stumps.

DBH (cm)

Fig. 7 Frequency distribution of DBH (diameter at breast height).

(44
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Table 4. Number and volume of trees in each plot (1992).

Plot Plot. A (50m X 50m) Plot. B (20m x 20m) Plot. C (50m X 50m)
Species Number Volume BA Number Volume BA Number Volume BA
(m®) (%) (m®) (%) (m?) (%)
As 243 30.929 47.8 28 3.965 31.1 170 40.950 46.8
Q. m 66 28.434 47.0 13 9.266 59.0 56 20.777 24.4
A.m 95 0.796 1.5 68 0.146 1.9 118 10.391 11.5
Aj 27 .0.060 * 8 0.071 * 115 0.477 1.0
K.p 34 0.259 * 11 0.093 1.3 31 3.412 4.6
S.a 45 0.118 * 7 0.013 * 32 3.076 3.6
S.c 23 0.238 * 4 0.007 * 18 0.162 *
- Mo 10 0.046 ® 13 0.060 * 26 0.088 *
P.s 16 0.338 * 9 0.431 4.0 3 0.007 *
B.e 6 0.336 * - - - 12 0.428 *
F.1 1 0.003 * 1 0.002 * - — —
M. a 2 0.028 * 1 0.002 * - - -
T.c 1 0.216 * - - - 16 3.340 4.7
T.j - T - 4 0.017 * 6 1.520 1.9
C.c 2 0.007 * 1 0.026 * 6 - 0.152 *
P.m 5 0.032 * - - - 2 0.019 *
P.a 1 0.001 * 2 0.013 * 1 0.001 *
S.h — - - 3 0.051 * - - -
At 1 0.001 * - - - - — -
M. k - - - - - - 1 0.001 *
Total 569 61.843 173 14.163 615 84.772
(/ha) 2276 247.370 4325 354.063 2460  339.088

* values under 1%
LTw3,

3.3 5EMOLRAOEIL

Z o 5 AR TRERIC & 0 5% L 22 EHkAT 1987 £ 4RO LBEKIC 5 2 WA 2 AR LT
3k, TR Plot. A%< 17.5%, Plot.BA<12.6%, C#*11.8%Td ", MEKEME TS5
LENZEN3.4%, 5.1%, 5.3% % >TH), 7oy FHTHERBEIZALRLV, &
NLWEAROBIEMR Y 25 & (Fig. 8), BHEKTENY¥Y, IX+7, ~"IFTHIFE
EERS C, LD b X)) bIEARSEOY 16~28% % i D, Lb L IWEKIER T
b Eey kI XFT TRIZEKE S b, DB 05 FMTHEL LEEDS < 3/1MED
[EEBThH o722, I XFIR L FovokERD 1 ~ 2&NEL Tz,

Fig. 9 1ci3 2D 5 SEMICBA, 2 VIREL THE 2m BLEE & 228K, T4 b b
AofEtkE kR L 72, Plot. AT 292 4/ha, Plot.Bit 350 4</ha, Plot.C #5132 A&/ha 7% 1,
ERARE (1992 £ LEHEEIC S 284) 12 Plot.AT12.8%, Plot.B¢8.1%, Plot.CT
135.3% &%), EBhikiRX o Plot. A Tit Plot. Clc bR T#H 2 A EDER KA LTz, T
HARIRIC 2 L% S REHBORBIC L), MERRICEIVENLZLNEEL LD, BERIC
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100 100
&
a
o B —
2 60 = 60
\8 i’
- <
8 40 @ 49
£
=3
Z

20 20

0 0
Plot. A B C Plot. A B C

B s Qmn [ Kp. [] Others

Fig. 8 Species composition of disappeared trees.

400
8. 1% *
’g [
- 12. 8% *
S 300
@ .
Q X
200}
o | 5. 3% *
3
& 100 20X
|
Z 3
0
PLOT. A PLOT. B PLOT. C

* Percentage of trees which exceed 2m in height
from 1987 to 1992

Fig. 9 Number of trees which exceed 2.m in height from 1987 to 1992.
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Q.m . _AS. -
5 Plot. A
Plot. A 4t
: 3 o o b ]
3 ° 2-.... ; . ...":t
2 . * . *p o o % oo -
-1 ’ 3 o“' S, ’E 1'& .,~.-.':s“.3.o”:~ P
go & o, *Pee o 8 0 DA Sl e o
o0 20 40 60 80 2 0 10 20 30 40 50
2 E 5 Plot. B
g i Plot. B S 4} . :
~— B < 3-
£ 37 o oo.
.E 2t g 2-. e o ¢
9 ) o 1'0' L4 * v
© gk o -~ .
Q e , R S 0 o % : . N
=0 20 0 50 ) 2 0 10 20 30 40 50
£ S5
8 5 ] S e Plot. C
5 | S Plot. C (] 4t . .: .
oo R
2-"1..‘ 1--”‘3':; !!.!‘:..:;...
l’j . . * .' ° . 0 !!l!' METE 'o :.
% 20 40 60 80 0 10 2 3 40 50
DBH in 1987 (cm) DBH in 1987 (cm)

Fig. 10 Relationship between DBH and diametric growth.

12, Fiz Plott AicBW T L Fo Vvl RHSHET, Plot ADERALEKD 68.5% % dish T
3, ZHUcxtL, PlotBECTIE } F= ViR FNEEHRALTE LT, 4 2% » 27 2 EHIC,
REMOEFRHEID, 2723 XF it Plot. AT 84 /ha A% <, Plot. BRC Tiz&< &5
Nich -7,

BARERIUZ oV i Fig. 10 1R L 72, MM 1987 FR OISR, Mot BARE
B(m/5%) T, 1X+3, FFeVIROWTRLTAS, i 5L, MEATETRE
B EIFTH B, MBEENKNMNBEDL L TRARERICII ATV XALNE, JHTE
H7vy P TLEBTHY, 205 FROBREERIS L IR KERMOLEIZE
HoLENLh -7z,

UE#FeoHds, #E2 mUEOERKRICOWTIRANL ) L Z L o#BINT,

@ 1987 SE NIRRT 2B TH— Tk % {, WEHSEENE W 3 X+ 7 KEBAY EHROMK
STIREIREH27.1% (BAKE) 20, REsEPLLERLH- 2,

QD5 EHTIRENT Ty b LEERBIZEDS L T 5%, BT 1987 F£H T 20% 0%
AL TW5,
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@OEEIZ7 0y FHNERALNT, IMEEEMOMRI L,

@EHPRIRKX 7 Plot. A THEFARSE , KIRIC & 2WEHEOHEIHRFIC F Py iRk
RicALNS,

GOREAREICIZZ NS EMTIE 7oy FRNDERIZRD LN H - 72,

4. HEB O XL

4.1 HBEFEHERBEES

Belt. A, B, CHOLRAOEIEERE & 1987 F£E L 01992 £ D4 E % Fig. 11~13
2, FEFEOBEHEESA % Fig. 14 12577,

Belt. A Ti3 PRI IR EFR L 22 LIS L 2BEBIALND, £DORATIE 7 <A
FHDEFREBICKRELBO DN, STEDHE2 5 5 Q2 FNHES L BEREIC L - 128
A LI, HREeRoMBOBEI ha 25721 37,500 A4 6 40,600 A & =L 72,
ZHThH b F=vidhaB720 24,600 K55 32,600 R LML T, 87 FI2H~D LHHC
10 co KO EER LK E I L Tz, 20—7, 10 cm Ll EDBRD B A1 13 BE 4 &
fbizAa b -7, T XF 13874, '924F ¢ Licha 7: 1) 1,900 £ E T, 30 cm Rigo

1987

1992

Q.D.No. 1 2 3

F-9
o
o
~
o
©
5

oQ.m. m Stump— pre 1987
e A.s. X Stump— 1987(Q.m. )
o 0thers A Stump— 1987(A.s.)

Cover degree of Sasa spp.

Fig. 11 Crown projection diagram of Belt. A (H=5 m) and cover degree of Sasa
Spp.
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RS R % HH T2, 72 30 cm DL Eo Bk '87 HK:C I3 ha 24720 280 & - 7247, '92
FETIRITEATHERIN G - 72, FBARMELL BRIV LW 2 5ART, B HMHEEL R
LOEELLND, 4 FXH T b EEMICHAERIH B,

FOMBERENBEE L TiE, TXXF, FFA<F, ~"7F7H21F, "X %
FI0RIIEH DY, TXXF 2, "IFT7HTEHRE, 0cm UTDLDH %L, BEK
BLL% ([TERA-1~2),

Belt. B i3 B 5uiic AKIRIC & 2 BREIEE 3 5 N, 7 00 Tid Belt. A & Rk 7~
£ P DA RIEIC 7 5 T\ 72, MEBTOMBIE ha %72 1) 23,400 A2 & 11,400 A ¥ L T
Wiz, b F=idhaZ7z0 2,600 475 4,300 & & WL 7225 Belt. A & i, %F5ic 10cm %
WOBROMINZ L 250 Th D, 10 cm L EDEROBEESICIZIT & A B A LY
Dolz, I XFFidha Bz 11,400 KA 5 4,100 2@ A L, 30 cm RiGDEEI L =

1987

Q.D.No. 1 2 3 4

Fig. 12 Crown projection diagram of Belt. B (H=5 m) and cover
degree of Sasa spp.
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Fig. 13 Crown projection diagram of Belt. C (H=5 m) and cover degree of Sasa
spp.

ST T2, F 7287 BRI IT, 30cm Bl ENEE&KD ha K721 600 KB 57245, 92 FTII L H
BEINLh -T2, FOMAZXHZT, "A /XX 6@rA L, Belt AL F+
Y, TXFTIRHRBEDETH -T2 ((TRA-3~4),

Belt.C T2 thiRiz L 2 BRI A L NT, T~ Af WHOREIIE 8T HF L HTE
WIS BT & b N d - 72, MR OKEIZ ha 2572 1) 12,900 A & 38,400 4 & » 7% ) B
LTwiz, } F=iiha %7219 5,200 & &5 21,800 & &, 17,000 ARERML TV 722, '87
HETH U - 72 10 cm KiOMFEKRL K E (ML TH D, P F27B#ED 80% L EE LHH T
7o FDI2, 92 E TR LEKOBEHEESAAHIWE 2 LFE & > T 5, 10 cm Ll EofEsk
BT 8THE L "RETII LAY EILIZALN -2, I XFZidhaBizn) 1,800 %405 3,
280 A& L BN L T\ 7258, ©C 30 cm KD BEKRTH - 72, —7, 30 cm Ll EAEEKIZ DT
87 fEizi ha 72 1) 200 K& N, 92 £ TL RV HRAI NI, 4 Zx A7t ha %721 2,000
Ab 5 8,400 AR EHIML T2, 2D 5 8% 20 e RIGAEURTH - 7z, flic A S LA
Bt Belt. A, BEEEE, T 2¥ETh-72 ((fRA-5~6),

Table5~10 iz, HEBENEILE: 2 FF7— M EITRL 72,

F Ee Vi 00w T A B E, 10cm RBOEEKICOWTIZENFABR TL, T LA EPBHET
DK F— Mz L, 10 cm BlLEafEKIzDWTIE, < P Ricifiz—Rlcom T 55, 5
WIRBBEL 722 F I — it ST A H - 7. 72, I XTI, BEETIR
MR OBA A LN, I > TREL vy, 2RBML T 2EH»dH-72, 1 7F
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Table 5. Stand composition in Plot. A, B, and C (1987).

Q. D. No. 1 2 3 4 5 6 7 8 9 10
Height(cm)
Belt. A H<10 12 4 0 8 12 8 0 4 36 24
' 10sH<200 360 216 280 236 176 60 60 260 212 268
H< '
Belt. B 10 0 0 0 0
10=sH <200 16 68 8 12
H< 0 0 4 0 8 4 8 4
Belt. C 10 0 0
10=H <200 36 20 8 40 24 4 44 72 36 208
Table 6. Stand composition in Plot. A, B, and C (1992).
Q. D. No. 1 2 3 4 5 6 7 8 9 10
Height(cm) L i : .
Belt. A H<10 24 40 32 12 8 64 108 380 160 252
elt.
10=H<200 336 392 264 248 112 116 108 184 220 196
H
Belt. B <10 12 8 8 72
10=H<200 16 56 4 8
H<10 256 180 224 84 176 192 212 172 128 176
Belt. C

10=H <200 20 16 4 .20 20 0 32 84 28 152

Table 7. Number of seedlings of Abies sachalinensis in each quadrat (1987).

QDNo. 1 2 8 4 5 6 7 8 9 10

Height(cm)
H
Belt. A <30 8 12 4 52 8 2 8 20 20 16
30<H <200 4 8 8 4 4 0 0 0 0 0
H< '
Belt. B 30 80 208 76 68
30=H<208 4. 8 8 4
H< 2 1 12
Belt. C 30 8 12 32 20 12 12 6 12

30=H <200 4 0 0 0 0 0 0 12 0

Table 8. Number of seedlings of Abies sachalinensis in each quadrat (1992).

Q. D. No. 1 2 3 4 5 6 7 8 9 10

Height(cm) v
H

Belt. A <30 24 24 16 8 16 24 16 12 36
0<H<20 0 0 0 4 0 0 0 0 0
H

Belt. B <30 88 24 8 44
0<H<20 0 0 0 0
H< . 8 4

Belt. C 30 12 24 60 36 60 56 16 16 20

30sH <200 4 0 0 0 0 0 8 0 0 8
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Table 9. Number of seedlings of Quercus mongolica var. grosseserrata
in each quadrat (1987).

Q. D. No. 1 2 3 4 5 6 7 8 9 10
Year

Belt. A 87 4 20 48 64 8 24 24 48 80
92 4 8 0 40 24 32 4 8 12 20

Belt. B 87 7-0 20 64 20

92 4 32 4 12 .

Belt. C 87 0 0 0 0 8 24 56 20 56 32
'92 216 140 80 12 48 88 136 20 48 52

Table 10. Number of seedlings of Quercus mongolica var. grosseserrata
in each quadrat (1992).

Q. D. No. 1 2 3 4 5 6 7 8 9 10

Year

87 72 56 60 124 124 28 28 52 52 176
Belt. A

'92 16 24 72 136 32 28 20 48 36 60
Belt. B 87 4120 132 16

. '92 8: 16 24 20

87 4 24 4 16 104 32 32 28 92 60
Belt. C

92 52 28 8 20 92 96 40 44 56 60

H TR Plot.CH% L THML T 2455 5% &KL L TR & 5EBHKE v,
% DR EREIR £ PR R OBBIE TORMDHEES TH 5130, BB LIRS LRk,
UEEINENVFTRONIEREZRET D E, ROBEEICENTESD,

Dt F=YidW TR Mz BWTH 10cm RiGOBENOMMHIEL {, ThbnE it
FEeYEETO2FI—MIaH LTz, Thbb, J-ML, YH0EFEIFFRLLE
FEBAOBE L Tz, WTFNOFAERICEWTY 5 EMICEERE D 2 ) WL 20id,
HIRIC X ZRMEALLIERZT, COMOBTAERIHEL - bNEEZ LN 5,272 10cm
U oKz oW iz EHSICER L T3, 2L EBELZa F7— MBS 2%
LTwizdiwz b,

@ X+ 73 30 cm LLEOERDT 5 £1£1 13 Belt. A, BTIHIZ L A YRR ST, Hikic k
LRME(CDHBE T WD 5, T2, 30 cm RiFOEEKIZ LEB > A LN,
4.2 #EoORELHE

Xiz, FEevBIUIXFTERLE L EROKELBRICEAL TRET 5,

LB OV TEERESI L 2 RAERX (SP-1 ~11) D EBRAED S b, =2 TR %5
fERr (SP-1, 2, 3, 9, 10) iZDoWwTi#k~R3,

HERERET A2HERX L L TSP-1 & SP-2 %2, ROBEBL2ZIT CwhniEZ bh
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Fig. 15 Height distribution of seedlings in opening plots, SP-1 and 2.
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Height Growth (cm/year)
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Fig. 17  Height growth of Abies sachlinensis seedlings in Plots. A, B, and C.
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Summary

Selection cutting was carried out in the Shiretoko National Forest from April 14 to April 16,
1987. This cutting received considerable public attention through mass media. This contro-
versy implies financial problems in the Japanese National Forestry System, promotion of rural
development, conflicts between wildlife and forest management, and effects of selection cutting
on natural regeneration. Long monitoring data of stand dynamics is necessary to discuss this
type of controversy scientifically. We set up permanent plots in selection cutting stands of
Shiretoko National Forest four months after the cutting to examine stand structure. Five years
later, we investigated the same plots again to monitor stand dynamics.

As a result of this research, following was estimated for the trees taller than 2 m.

1) Cutting patches in 1987 were not uniformly distributed over all the stands, rather it concen-
trated in some stands. Cutting reached 27.1 % in basal area in the developed stand consisting of
large Quercus mongolica var. grosseserrata trees.

2) The number of trees decreased for five years in all plots, whereas volume increased by 20 %
in comparison with that in 1987.

3) Disappearance rates were not significantly different among plots. Small sized deciduous trees
disappeared in all plots.

4) Trees growing more than 2 m in five years were predominant in the plot which received
intensive cutting. Crown opening by cutting had a particularly pronounced effect on the height
growth of Abies Sachalinensis.

5) A significant difference in diameter growth was not recognized among the plots.

The results for seedlings shorter than 2 m were as follows.

1) Sproutings from stump dominated crown opening site where large Quercus mongolica var.
grosseserrata trees were cut. These sproutings disappeared for five years, and new ones sprouted
from the stump. Seedlings established in the openings in 1987 also disappeared in five years, and
new seedlings were reestablished. This indicated that both Quercus mongolica var. grosseserrata
sproutings and seedlings repeatedly appear and disappear over short periods of time.

2) In terms of Abies Sachalinensis, relatively tall seedlings growing under the crown openings
indicate a high survival rate. These seedlings grew faster than those under the crown closures.
This indicated that Abies Sachalinensis may become a gap successor which fills crown openings
in the future.
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Appendix 1. Height distribution of seedlings in Belt. A (1987).

67

Heightlcm) 0~ 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 Total
A s 82 138 13¢ 104 59 32 18 9 12 10 3 1 5 1 2 2 1 1 614
Qm 9 27 6 2 2 1 1 1 49
A m 14 29 5 5 56 1 3 2 3 2 2 2 1 1 3 1 2 1 82
T.c 3 1 4
U.1 1 1
M. o 2 1 3
P.s 1 1
P.m 4 9 2 1 2 1 1 1 21
S.a 5 4 2 1 1 3 3 3 4 3 3 2 1 2 2 1 4 44
S.c 6 8 7 4 2 2 29
Aj 15 12 3 5 1 5 1 2 3 1 1 2 1 1 1 1 2 57
K. p. 8 4 5 2 1 20
* 6 3 2 2 13
Total 147 237 168 126 69 37 31 13 15 18 10 11 10 7 9 6 4 7 3 10 938
* trees unidentified
Appendix 2. Height distribution of seedlings in Belt. A (1992).
Heightcm) 0~ 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 Total
A s 270 68 103 118 73 63 36 22 20 10 6 5 7 2 1 2 2 3 3 814
Q. m 10 32 3 1 46
A m 9 8 5 4 1 1 1 1 3 3 1 1 38
T.c 1 1 2
S.a 1 4 3 2 4 3 5 3 3 2 9 3 2 2 2 1 1 50
S.¢c 6 2 3 2 13
P.a 1 1
A j 15 12 3 3 1 1 1 3 1 1 41
K. p 1 2 2 4 9
C.c 1 1
Total 315 128 123 133 78 68 42 23 23 14 9 14 16 7 4 5 3 0 4 6 1015
Appendix 3. Height distribution of seedlings in Belt. B (1987).
Height(cm) 0~ 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 Total
A's 1 2 6 1 3 1 3 3 2 2 2 26
Q. m 12 77 19 2 1 1 1 1 114
A m 6 2 1 1 1 1 1 1 1 21 1 2 1 2 1 1 26
M.o 2 4 2 2 3 2 1 16
P.s. 1 3 5 1 2 1 1 14
T.j. 1 1 1 3
K. p. 2 17 9 6 1 35
Total 18 108 39 6 10 7 2 3 4 4 0 0 5 6 3 4 1 2 1 1 234
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Appendix 4. Height distribution of seedlings in Belt. B (1992).

Heightcm) 0~ 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 Total
A s 25 1 3 2 1 1 2 1 3 1 3 43
Q. m. 4 33 4 41
A . m. 2 3 2 2 1 1 1 1 13
A.j. 1 1
M. o. 2 1 1 1 2 1 8
T.j. 1 1 1 1 4
P.s. 1 1 2
C.c 2 2
Total 35 40 10 4 2 3 3 2 0 1 4 3 1 3 0 0 1 1 1 0 114
Appendix 5. Height distribution of seedlings in Belt. C (1987).
Heighttcm) 0~ 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 Total
A s 7 34 36 27 6 8 1 4 1 1 1 1 2 1 130
Q. m. 3 27 10 1 1 1 1 1 45
A . m. 4 11 4 2 1 2 1 3 2 2 3 2 3 5 3 1 49
T.c. 1 1 1 3
M. o. 1 1 1 1 1 1 1 7
P.m. 1 1 1 1 4
A j. 11 5 5 3 31 1 1 1 3 2 2 1 2 1 45
At 2 3 5
T.j. 1 1 2 1 5
K.p 11 10 4 4 1 30
Total 39 91 61 37 815 4 9 4 7 5 7 8 5 9 6 3 1 2 2 323

Appendix 6. Height distribution of seedlings in Belt. C (1992).

Heightcm) 0~ 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 Total
A s 450 12 21 30 12 6 4 3 1 2 1 1 1 544
Q. m 12 49 16 1 2 1 1 82
A.m 115 78 3 4 1 2 2 1 1 1 2 210
T.c 4 4
M. o 2 1 1 4
P.m 1 1
S.a 1 1 2
S.c 6 6
P.a 1 1
A.j 53 23 3 4 3 2 1 1 1 1 3 95
T. 2 1 3 2 1 9
C.c 1 1
Total 644 166 46 39 1512 6 4 3 5 3 3 3 3 2 1 1 0 3 0 959
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Appendix 7. Height distribution of seedlings in SP-1 (1987).

Height o0~ 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 Total
(cm) T
A.s. 0
Q. m. % 2 10 1 13
Qm#*% 2 8§ 2 2 1 14
A m 2 1 3
T.j. 2 1 1 4
C.c 2 2 4
Total 6 22 5 4 0 1 0 0 0 0 0 0 0 0 0 1 39
* seedling * % sprouting on stump

Note : This plot (5x2m) is located at the surrounding of a Q. m. stump.

Appendix 8. Height distribution of seedlings in SP-1 (1992).

Height 0~ 10 20 30 40 50 60 70 80 90 100 110 Total
(cm) ~ ~ ~ ~ ~ ~ o~ o~~~ o~
A s 2 2
Qm*% 6 17 13 7 10 4 2. 2 5 3 69
A m. 1 1
T.j. 1 1 1 1 4
C.c 1 1
Total 9 17 13 8 11 4 3 2 5 3 1 1 77

* % sprouting on stump

Appendix 9. Height distribution of seedlings in SP-2 (1987).

Height 0~ 10 20 30 40 50 60 70 80 90 100 Total
(cm) ~ o~ e e — e~
A.s. 8 13 6 4 1 1 1 34
Qm*%x 19 18 7 2 46
P.m. 3 1 4
P.s 1 1
S. a 1 1 2
S.c 2 2
A . m. 1 1 2
A.j. 1 1 2
K. p. 1 1
Total 3% 3 14 5 3 2 0 0 1 0 1 94

* % sprouting on stump
Note : This plot (5% 2m) is located at the surrounding of a Q. m. stump

where intensive cutting was carried out in 1987.

Appendix 10. Height distribution of seedlings in SP-2 (1992).

Height 0~ 10 20 30 40 50 60 70 80 90 100 110 120 130 Total
(cm) T
A. s 6 3 2 3 3 2 1 3 1 1 25
Q. m. % 4 6 1 11
Q. m.k % 1 1
P.s. 1 1 2
Alj. 1 1 2
Total 10 11 4 3 3 2 0 1 1 0 1 3 1 1 41

* seedling

* % sprouting on stump

69
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Appendix 11. Height distribution of seedlings in SP-3 (1987).

Height 0~ 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 Total
(cm) B T T
A s 1 1 1 1 1 1 1 2 1 1 1 12
Qm* 9 2 . 1 1 37
M. o. 2 2 4
A m. 1 1 2 1 1 6
T.j. 1 1 1 1 1 1 6
K. p. 2 1 3
Total 6 31 1 2 2 1 o0 1 1 3 1 ¢ 1 1 3 1 2 1 68
* seedling
Note : This plot (7.5x5m) is located at the surrounding of a Q. m. stump
which had been cut before 1987.
Appendix 12. Height distribution of seedlings in SP-3 (1992).
Height 0~ 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 Total
(cm) B T e
A s 7 1 1 1 1 1 1 1 1 15
Q. m.x 4 14 20
M. o. 1 2 1 1 1 6
A.m. 1 2
A.j. 1 1 2
T.j. 1 1 2 4 4 1 2 1 1 2 1 21
Total 12 16 4 5 5 3 1 3 1 13 2 1 0 o0 1 1 66
* seedling

Appendix 13. Height distribution of seedlings in SP-4 (1987).

Heig!

ht 0~ 10 20 30 40 50 60 70 80 90 100 110 120 Total

(cm) ~ e~ e e e m o~ o~

Q. m,
P.m
S.c
P. a.

A. m.

A j.
K. p.

L% 10 10
X 2

Total

1
2
3 1 1
g n 1 0 0 0 0 0 0 0 0 o0 1 22

* seed
Note :

ling
This plot (5x5m) is located at the surrounding of a A. s. stump
which had been cut before 1987.
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Appendix 14. Height distribution of seedlings in SP-4 (1992).

Height 0~ 10 20 30 40 50 60 70 80 90 100 110 Total
(cm) ~ o~ o~~~ ~ o~~~ o~ o~
A.s. 6

Q. m.* 5 1

M. o. 1 1 1 1
P. a.
A m.
A j.
C.c
Total 13 6 2 1 0 0 0 1 0 0 0 1 24

W NN A~

W DD =

* seedling

Appendix 15. Height distribution of seedlings in SP-5 (1987).

(!

Height 0~ 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 Total
(cm) ~ e e e e e e e e e e e~~~
A.s. 1 1 1 3
B.e. 1 1
Q. m. % 15 25 40
M. o. 1 1 1 3
A.m. 1 2 1 4
K. p. 1 1
Total 8 22 06 1 1 1 0 0 0 O O O O 1 o0 0 2 0 0 1 52
* seedling

Note : This plot (5X4m) is located under a standing dead Q.m. tree.

Appendix 16. Height distribution of seedlings in SP-5 (1992).

Height 0~ 10 20 30 40 50 60 70 80 90 100 110 Total
(cm) ~ o~ o~~~ e~ e~~~ o~ ~

A s 83 1 84

Q. m.* 4 6 10

S.c 1 1

A m 4 3 1 8

Aj. 3 3

Total %5 9 0 0 1 0 0 0 0 0 0 1

* seedling

Appendix 17. Height distribution of seedlings in SP-6 (1987).

Height
(cm)

10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 Total

0~

A s
Q. m.*x
P.m.
S. a.
A m
A.j.

1 1
3 3

—
—_ =Y N

Total

* seedling

Note : This plot (2X5m) is located around a fallen A. s. tree.
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Appendix 18. Height distribution of seedlings in SP-6 (1992).
Height 0~ 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 Total
(cm) ~ ~ o~~~ o~~~ e~~~ o~ o~~~
T. c. 1 1
A.s. 23 23
Q. m. % 5 1 6
S. a. 1 1
S.c 1 1
A.m. 4 1 5
A j. 1 1 2
Total 2% 5 1 0 0 1 0 o0 0 O O O O O 1 0 1 0 1 39
* seedling
Appendix 19. Height distribution of seedlings in SP-7 (1987).
Height 0~ 10 20 30 40 50 60 70 80 90 100 110 120 130 Total
(cm) R T
T.c. 1 1
A. s 5 1 1 7
Q. m. % 2 1 1 4
S. c. 1 1
A . m. 3 1 1 5
A j. 1 1
Total 5 6 2 1 0 0 2 0 1 1 0 0 0 1 19
* seedling

Note : This plot (5x2m) is located around many fallen A. s. trees.

Appendix 20. Height distribution of seedlings in SP-7 (1992).

Height 0 10.20 30 40 50 60 70 80 90 100 110 120 130 140 Total

(cm) ~ o~~~ e~ e~ m e e o~ e~ o~
A s. 19 3 1 2 25
Q. m. % 2 1 3
S.c 2 1 3
A . m. 9 17 2 1 1 1 31
A j. 2 1 3
Total 34 22 2 1 2 o0 1 0 O O O O O 3 1 65

* seedling

Appendix 21. Height distri-

Appendix 22. Height distribution of

Note : This plot (2x2m) is-

bution of seedlings in SP-8
seedlings in (1992).
SP-8 (1987). -
Height 0~ 10~ 20~ 30~ 40~ Total
Height 0~ 10~ Total (cm)

(cm) T.c 3 3
A s 4 4 A s 14 14
M. k. 2 2 Q. m.*x 3 3
S.c. 1 1 M. k. 1 1
A.m. 1 1 A m. 5 2 7
Total 5 3 8 At 1 1

Total 23 5 0 0 1 29

located at uprooting * seedling
of a A. s. tree.
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Appendix 23. Height distribution of seedlings in SP-9 (1987).
Height 0~ 10 20 30 40 50 60 70 80 90 100 110 Total
(cm) ~ o~~~ o~~~ e~~~
A s 1 1 2
Q. m. % 2 1 3
S. c 1 1 1 3
P. a. 1 1
A j. 2 2 1 2 7
Total 6 4 0 0 1 0 0 1 o0 1 1 2 16
* seedling
Note : This plot (2x2m) is located under the crown of a Q. m. tree.
Appendix 24. Height distribution of seedlings in SP-9 (1992).
Height 0~ 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 Total
(cm) B e
A.s. 9 1 10
Q. m. % 2 1 3
S.c 2 2
A.m. 3 4 7
A.j. 2 1 1 1 5
Total 2 8 3 2 0 0 0 0 0 0 0 1 0 O 0 1 27
* seedling
Appendix 26. Height distri-
Appendix 25. Height distribution of bution of
seedlings in SP-10 seedlings in
(1987). SP-10 (1992).
Height 0~ 10~ 20~ 30~ Total Height 0~ 10~ Total
(cm) (cm)
A.s. 2 1 3 A s 25 25
Q. m.x 1 1 2 Q. m.x 2 2
S.c 1 1 S.c 1 1
A. . m. 1 1 A m. 25 7 32
Total 2 3 0 2 7 A.j. 2 2
* seedling T.c 2 2
Note : This plot (5 X 5m) is located under Total 5% 9 64
the crown of a A. s. tree. * seedling
Appendix 28. Height distribution of seedlings
Appendix 27. Height distribution of seedlings in in SP-11 (1992).
SP-11 (1987). Height 0~ 10 20 30 40 50 60 70 Total
- (cm) ~ =~~~
il :
A.s. 52 2 2 1 2 1 61
Te 1 L Qms 1 1 2
A.s. 2 3 3 2 1 1 12
P.m. 1 1
(SQ.' :1'* i 2 1 S.c 6 6
A.m. 4 3 7
Total 4 5 3 1 2 1 0 1 17 A 2 2
* seedling C.c 2 2
Note : This plot (2x5m) is located under the crown of Total 69 7 3 2 0 2 1 85

a T. c. tree.

* seedling



