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1. BUBIC

19874 4 BIZHIREIAE M TREITb A, HIK
EvABRATCHOKRITATHY, "HIRKERME, &
WIOMSHREICEF TREL -, RIRHIILEEI
L EARIHTH ), BOSHREIILENE <,
BHEIBOTLIVERKTH -7 (K&, 1987) Lwn
bhd,

UL, REEEDOREH LK, BARED
RE, BREMOEEBIIRLBELIHEETHL LD
hTws (K&, 1981), HEKRIIMS Y, JblEcs
AR ZE DS K BEHARBRIHREFRICERSRT
&7, B, REMLE= S U V7L BEHERKH
DEEMESERRA S >0H 5 (BEHIZAH,, 1995 ;
NAMIKAWA et al, 1997 ; ZEFi3 A, 2000) 4%, REAH
HIERZHROBEBIZSEZ5EBIELTLOHL I
nTwizv, RN BEHMICEBIRRAEL, 0%
DORGOBREFH LI L & 5 L4 2RI EER
BICE SN (FW, 2001 ; M, 1998), Hew#
B2 SO BT CHERE S & OZMN 2SR
BEF SR TRV,

HRIZB T 2 IREIERRIBEROEFOLR WD T
BEOFKT (K&, 1987), BEPoO~AV 75—
WLEBEMTH o770, WROEEZ DT, A
HEHBEE Yy TOREOAPRI - EEZ N
5, ¥vv 7ORKIFHROBELCETIIKE(ED
D (R - LA, 1987 ; LK, 1984 ; 1A, 1981),
HIEREHROBEICLEELE®RYFOEEZLN
%, MIROBELZ tELTHERY LHREF + v THEL
e, BOIHIEREBS Yy v TOBERES LD
CHIEENLY, FOTOLARELATIEEV,

KR TIX, MKEFKTOREMEELHEDOHE
HEEbLZWFr v TREEL L X, ThPSHERR
WOBNEEIZS X 7B AT L7, (RIRE%D19874
IRESNEEEER Y RICITo 219924 (Fith
137, 1994), 19974 (KEIFH, 1998a ; KA I,
1998b) & 2002FEDRBAERD 6, WEKFEISEH O
HEEBBOMB YR L, EROKEF Y v 798
HMEICES 2 2B Xy v THEERLEE L,

2, MEMEMESE

MREERIZBIT B1987TEDEIRIE, HREEL
K= 7 @Oy iR 2L RERZEHEE
HEBENSHEHEX318 - 319WBE (19874 48, B
ITEEESERSEELNS - 1319%KFE) D186.55ha

Heok £2%

FRRIZITbRL, YOI BIT B2001EDEFYE
@iZ5.2CThh, BEAFHRRILS AN17.1T,
REHFHRBIT2 AD—-9.8CT, £HBKER
1,174mTH 5 (KT, 2001), RHFEE F Ko
(Abies sachalinensis) & I X+ 5 (Quercus mongolica
var. grosseserrata) DYELT AR TH Y, &
BEEIEI A5 5, Y, £ F 14 (Taxus cuspidata)
DIFETHotz, R4 » AHDI987HF 8 AITHEKX
WEBEL, BWIGFEEH230m 0 2 RHE
Fibic, EERE 3 #FTREEL. IhblidFREFR
HRIRR PR L ZHBHTHY, Plot A I IXF 54
FEARIX (50m X50m), Plot B ! 3 X+ 5 HAHKEF
X (20mX20m), Plot C : KIRMIF LA EIThN %
o 72445 (50m X50m) D3 #FCTH L (FHitidhr
1994) . RIRATALUC 50 2 HEEAKOEE & KiRE
& 15L&, Plot A T4.0%, Plot BT1.1%, Plot C
T0.5% & 5%, MEMER (BA) THRIEELRD
BE, REAVRIRENZ EIZED Plot A T27.1%
BWHTH o 72, RIRD LI HEBRBIREHT A 5 h
Lz oL AtFTH G, 452 Plot A TIREKIZ
L5F vy TOWENFEETH - 72 Fiizh,, 1994)

4GBl oOFAIZ20024F 8 A2, Fido ZFE#ER
(Plot A, B, C) TfT-7, ME2mMLoEAE
#EREL, Plot A, B, COEZERZHEAEFKIL T,
BiE, Mm, WEEE BEE ERAKOBETMLE,
AL LBEEORELRFEL 2.

Plot A, B, COWHHRIBIIIES m DHFRE % iE
L, #hFNBelt A, B, C& L7, 5 2mEiF
DRAELHBE L L, EHFRETCIFT—F (5mX
5m) B, MBOBE, BEYHEL, soAFY
(Sasa senanensis) DWEHEHF L2, 72, N b
HOEZFEIFF—MNIBWT, FHOER RO
BEERIE L7,

Fy v TORH, BiELEHRMEEOELLHE
WIZEBT27:010, BROBEBFCEHES 32
V=323 YEDDICHRBEENT “Forest Window
ver.2.10” (NOBORI, 2000) %MW/, ShiZ X iz
AE, #E, WHEE SEESoEMN7—5iIcE
DWTIRTTHBERAI 2 E, Py LHiRToHkE
AL e et L7z,

LB, FEIXTHEHELEBIIRHE (1983) 1o

272,
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3. REBISEMOMMBEHBBOEIL
1) EXOZIE

Table 142, 2002 DMIRERL 7o MBI
MRy, 3XF5, £V HITT (Acer mono) 2
ED8~14HET, 197EDRETIEALNIT ¥ E
(Fraxinus lanuginosa) £ X=A # %X (Acer mono var.
mayrii) H3E 7Ty FTHE LI BHEHIL, Plot A,
B, C C#NFN1,992%4/ha, 1,9504&/ha, 1,2887%
/ha TH o7, Plot ADERE BA Xfd 2 7y
MolERT/HAE L, TR EFNH319n /ha, 54.25n"
/ha Tdh o7z, —H, Plot B TlEFNFNH477/ha,
74.17nf/ha TR O K& {, Plot Ci3#7407n'/ha,
61.30m’/ha TH o 72,

Haidvwehd r Fev e I XTI EEROBTE
WEcC, MENoBEKERL (RBA) T, FF2
vEIXFTEEDLET, Plot A, B, CTENRFE
n95%, 9%, Brx EOTWV, 1Y H LT
(Plot A, B, C) &N FTHIT (Acer japonicum,
Plot C) 3 fEEKAE H o 745, HGWTEHERES RBA
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3h&Enroiz,

Table 2121987 ~20024» EARDELE R L7z,
FAROBEEEIZI87EIZIZETHTT v b T2,400
A/ha LETH o 7245, 20024812 432,0002F i 12 3,
BLTwi, BEETHS b Py ofAEEICERY
5k, Plot A TiZ78474/ha # 51,4324 /ha ~KIELZ
BANL Cwiz, Plot B Tid7504/ha #* 55504 /ha 2
WAL, Plot C Tix6604/ha 256404 /ha ~H$H»
KR LTwW, PRy siofiizersoy b T
KIBIZID L v, ERARBIHFE 5 £H 019924
1243132~3504/ha Tdh - 7275, 20024Ei2i3 72 v b
M CHEIMAEZ Y, Plot A TOEFRAKIZ2964/ha T,
FOFTRTH P FTYTHolz, Plot B TIIEEL
BRS04 /ha 25, Plot C Tix b F< Y D124 /ha
DERAD DD STz, B ERAROBAED &
I ERALZ, BA EERIZ S0y PTHEINL T,
1SEEH D EFREMINE X Plot A T81.67n'/ha, Plot B
T128.66n /ha, Plot C T74.24n'/ha TH o7z T
ht, MY YRUM ey StofiEsE I

Table 1 Species composition and stand structure of each plot in 2002. BA; basal area, RBA; relative basal area

Plot A (50m X50m)

Plot B (20m X20m)

Plot C (50m X50m)

Species Number Volume BA RBA Number Volume BA RBA Number Volume BA RBA
(nf) (m?) (%) (nt) (rf) (%) () (n?) (%)

As 358 43.242  7.138 52.6 22 6.666  1.047 35.3 160 53.563  7.838 51.2
Tc 1 0.241  0.056 * - - - - 7 3.282  0.682 4.5
Qm 35 33.388 5.695 42.0 6 11.523 1.729 58.2 21 22.406  3.406 22.2
Am 33 0.981 0.210 1.5 33 0.217  0.055 1.8 47 12.282 1.718 11.2
Aj 13 0.064 0.021 0.2 3 0.083 0.015 * 49  0.500 0.129 0.8
Kp 13 0.428  0.099 0.7 5 0.183  0.041 1.4 13 3.960 0.674 4.4
Sa 7 0.103  0.027 0.2 - - - - 3 3.385  0.466 0.8
Sc 10 0.517  0.121 0.9 - - - - 4 0.144 0.031 0.2
Mo 7 0.132  0.031 0.2 3 0.073  0.017 * 3 0.066 0.015 0.1
Ps 12 0.463 0.114 0.8 5 0.268 0.049 1.6 2 0.005 0.002 *
Be 5 0.090 0.018 0.1 - - - - 7 0.804 0.122 0.8
Ti - - - - - - - - 4 1.385  0.227 1.5
Ce 1 0.021 0.006 * - - - - - - - -
Pm 2 0,091 0.024 0.2 - - - - 1 0.021  0.006 *
Sh - - - - 1 0.073  0.014 * - - - -
Ma 1 0.007 0.002 * - - - - - - - -
Mk - - - - - - - - 1 0.024 0.006 *
Total 498 79.767 13.562 78 19.086  2.967 322 101.826 15.323

(/ha) 1992 319.070 54.247 1950 477.156 74,169 1288 407.305 61.292

* Values less than 1%.

Species abbreviations : As ; Abies sachalinensis, Tc ; Taxus cuspidata, Am ; Acer mono, Qm ; Quercus mongolica var. grosseserrala,
Aj ; Acer japonicum, Kp ; Kalopanax pictus, Sa ; Sorbus alnifolia, Sc ; Sorbus commixta, Mo ; Magnolia obovata, Ps ; Prunus
sargentii, Be ; Betula ermanii, Tj ; Tilia japonica, Cc ; Cornus controversa, Pm ; Prunus maximowiczii, Sh ; Salix hultenii var.
angustifolia, Ma ; Maackia amurensis var. buergeri, Mk ; Magnolia kobus var. borealis. Nomenclature: Ohwi (1983) .



82

M@ %5R L, Plot B TRKE P o7/, MEEG
1219924 1214312~575%/ha TH - 7245, 20024E121
508~1,2504/ha LMLz, YO 7Oy MIBWVT
b M=y DA OBEICHIENSS L, EAREDS3
~95% % HHTWwiz,

Fig.1, Fig.3, Fig.5iCFNFNPlot A, B, C
DI198T4E, 19974, 200280 LAROWEEE 54 %,
Fig.2, Fig.4, Fig.6i2% 70 v F D19874, 19924,
19974F, 20024 DS ERBESMOWERERL 72,

LR E T O SR

%ok #E2%

Plot AIZDWTABLLE, BEOHEGATIEZ ~6m
DEVERBIZHET S P Fe Yy 0OHEBNI OI5FEMIZHE
ZFiIHEML T, I XFF7BEIOm U EOBED
BIZLDPRONLE L oty TR DA OBTEIL LI
ERILE DI 8 mRBOEVFERICE (FFEL /-
A3, 1997 ~ 200248 O BB R EATKIB IS @A L Tz,
BEEXEESfizAb L, W0aERHmO/NNMEDO M FY
IYBBALTwiz, T2, 3 XFTRBI5ERE*@LT
3B5em Pl EORERBIZE (FEL Tz, ZOMOBTER

Table 2 Changes in stand structure in each plot during the period from 1987 to 2002

Plot A Plot B Plot C
1987 1992 1997 2002 1987 1992 1997 2002 1987 1992 1997 2002

Density As 784 936 1220 1432 750 700 650 550 660 630 656 640
(/ha) Others™®! 1624 1340 984 560 3800 3625 2475 1400 1980 1780 1216 648

Total 2408 2276 2204 1992 4550 4325 3125 1950 2640 2460 1872 1288
Number of As - 200 348 296 - 25 25 0 - 28 12 12
recruits Others - 92 28 0 - 325 25 50 - 104 4 0
*2 Total - 292 376 296 - 350 50 50 - 132 16 12
Height Max 17.0 * 190 21.0 16.0 * 187 19.0 20.0 * 21,0 215
(m) Avg. 5.5 * 6.3 6.8 4.8 * 6.4 8.1 5.9 * 7.4 9.6
DBH Max 62.0 62.0 61.0 60.3 76.8 76.8 76.3 81.0 8.0 77.0 79.0 79.0
(cm) Avg. 9.8 10.8 11.4 127 6.7 7.4 9.4 14.1 9.8 10.7 13.1 18.4
BA As 23.15 24.39 26.44 28.55 20.04 20.02 22.90 26.24 24.23 27.10 29.43 31.40
{(m/ha) Others 25.69 26.61 26.64 25.70 42.33 44.44 44.01 47.93 32.17 30.81 28.73 29.90

Total 48.84 51.00 53.08 54.25 62.37 64.45 66.91 74.17 56.40 57.91 58.16 61.30
Volume As 120.18 * 151.47 172.97 101.41 * 121.10 166.66 147.83 * 192.93 214.25
(m/ha) Others 117,22 * 146.66 146.10 247.09 * 266.78 310.50 185.23 * 195.83 193.05
#3 Total 237.40 * 298.13 319.07 348.50 * 387.88 477.16 333.06 * 388.76 407.30
Number of As - 44 72 84 - 75 75 75 - 12 36 28
dead trees . Others - 376 376 424 - 500 1175 1175 - 300 568 556
(/ha) Total - 420 448 508 - 575 1250 1250 - 312 604 584
*  not measured
*1 gee Table 1.
2 Trees that had reached 2 meters in height during each period.
*3 Volume calculated using the standing tree volume table (Japanese Forestry Survey Co., Ltd. 1970) .
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Fig.1 Frequency distribution of height for living trees of Plot A in 1987 (a), 1997 (b) and 2002 (c).

Tree height was not measured in 1992. Solid, gray and open columns show Abies sachalinensis,
Quercus mongolica var. grosseserrata and other trees, respectively. '
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Fig.2 Frequency distribution of DBH for living trees of Plot A in 1987 (a), 1992 (b), 1997 (¢) and 2002
(d). See notes of Fig. 1 for column patterns.
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Fig.3 Frequency distribution of height for living trees of Plot B in 1987 (a), 1997 (b) and 2002(c). See
notes of Fig. 1 for column patterns.
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Fig.4 Frequency distribution of DBH for living trees of Plot B in 1987 (a), 1992(b), 1997 {c) and 2002(d).
See notes of Fig. 1 for column patterns.
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Fig.5 Frequency distribution of height for living trees of Plot C in 1987 (a), 1997 (b) and 2002 (c).

See notes of Fig. 1 for column patterns.
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Fig.6 Frequency distribution of DBH for living trees of Plot C in 1987 (a), 1992(b), 1997 (c) and 2002(d).

See notes of Fig. 1 for column patterns.

NNEOBERBIZEDLEENE L > TET2, Plot
BIZ2W T, BE 2 ~ 6 mDEWEEEOE AL
SR LTz, 19874 L1997 ICIMEVREBIZ LT
ELTWAIXF 713200241213 12m LB ERIZ L
Plhehol, PFTVIZ2~6mOBERETIIRAL
A5 I5EBEB L CHESAICKRE LRI 2P o7,
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BIHEL, FOEREILI1997~20024F 28k L7z, M
BEECOVTE, LYOBED 5 onKiliO/MERHH
WL7ze 1987 ICIIBERBIIFHFLTVAIXFT
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MR vosHich T hELIRON LV, IXT
FE8mUMLEOWBIZL RO R L kot 72,
ZOMOBETIL 6 m RBOBKL D% D LTz,
MEBEREIZ DOV TIZI9974 F Tid 5 en RGO REB At

DEBLHERTRELEDP 720125 L, 200241213+
Fey RO IAFIUNOBEORBAIZLD 5 ~10cn
DREB L Y BB kolz, b Py OBEESHICIZIS
FERTREZELIRRON 2o, IXFFICHEL
T 7a v b & RBRIS/NMERD B L 72,

B, AEBICERCELERTEEEBERON
UL I HIZEBLDERONBREREDRE
DWRED LT,

Fig.7~ 9% 7ay bOVAKRMUE, #E, WS
EE, BEEOENEIZS Lo 19874 L 2002E N
HEAR L SEMOERKDGH AR L, Plot A
TIRERER, KBOX x v 7P B> T/, 2002
FIZRBEROBELEREERROERICLY, Fx
9 TOBEFEATHWARTFSRTENL, ERAIZ
19874 ICTE SNz F v v TL FDFELBIZES L, (3
EAEN N FTYTHoTz, Plot B Tid19874 Kiks
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(a) 1987 (b) 2002 (c) Recruits

Fig.7 Stand images of Plot A in 1987 (a) and 2002(b), and the recruits (c). Recruits are trees that
had reached two meters in height during the period from 1987 to 2002. Figures were drawn using
“Forest Window ver. 2.10” (NoBORI, 2000), based on measured values for tree location, height,
diameter and crown width of trees over two meters in height in the plot. Dark gray; Abies sacha-
linensis, gray; Quercus mongolica var. grosseserrata, open; other trees.
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Fig.8 Stand images of- Plot B in 1987 (a) and ?OOZ(b), Fro ERAIZ N FTviiZl AETHY, FFIVE

and the recruits (c). See notes of Fig. 7 for
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Fig.9 Stand images of Plot C in 1987(a) and 2002(b), and the recruits (c). See notes of Fig. 7 for drawing basis.
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g.10 Frequency distribution of height for seedlings (trees under two meters) of Belt A in 1987 (a),

1992 (b), 1997 (c) and 2002(d). See notes of Fig. 1 for column patterns.
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Fig.11 Frequency distribution of height for seedlings (trees under two meters) of Belt B in 1987 (a),

1992 (b), 1997 (¢) and 2002(d). See notes of Fig. 1 for column patterns.
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HEEEH Y, 1997FEDHEEIL5 ~41% BBV F



MR EAERORRGHRGBEEIZS 2 7228 FHS) 87

40000 7 (a) 1987 (b) 1992 (c) 1997 (d) 2002
30000
20000 1
10000
o

Helght (m)

Number (stems/ha)

Fig.12 Frequency distribution of height for seedlings (trees under two meters) of Belt C in 1987 (a),
1992 (b), 1997 (¢) and 2002 (d). See notes of Fig. 1 for column patterns.
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54 3 2 lor+

Fig.13 Change of cover degrees of Sasa senanensis in Belt A (a), Belt B (b) and Belt C (¢) from 1987
to 2002. Cover degrees were recorded using the Braun-Branquet method. Darker hatching
shows higher cover degree.
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@
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Fig.14 Change of relative light intensity (RLI) in each quadrat of Belt A (a), Belt B (b) and Belt C (c).
Solid and open symbols indicate RLI in 1997 and in 2002, respectively.
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Fig.15 Stand images of Belt A (a), Belt B (b) and Belt C (c) in 1987 and 2002. Each belt was established
in the center of each plot with 5 meters wide. See notes of Fig. 7 for drawing basis.
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Summary

We studied the changes of stand structure and regeneration in three permanent plots in the Shiretoko
National Forest, where selection cutting had been carried out in 1987. The survey was conducted in 2002, fifteen
years after the cutting. The stands were dominated by Abies sachalinensis and Quercus mangolica var.
grosseserrata, and the species composition had not changed noticeably in fifteen years. The tree densities
(over 2m height) in 2002 were from 1,288 stems/ha to 1,992 stems/ha. The growing stocks and the total
basal areas in 2002 were from 319m /ha to 477m /ha, from 54.25m /ha to 74.17nd/ha, respectively. The
growing stocks and the total basal areas increased. while the tree densities decreased. The number of
recruited seedlings that had reached two meters in height during the period from 1997 to 2002, were notably
different between the plots: 12 stems/ha in the closed stand and 296 stems/ha in the stand with canopy gaps
caused by the cutting. The number of recruits tended to decrease. Most of the recruits were A.
sachalinensts, and they were concentrated around the canopy gaps caused by the cutting. Trees shorter than
six meters disappeared remarkably, which mostly consisted of deciduous tree species, especially in Acer
species. A lot of damages by sika deer were observed in deciduous trees, which could be one of the reasons
of high motality in short trees.

Keywords: mixed stand, permanent plot, selection cutting, Siretoko National Forest, stand dynamics



