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Fig. 1. Location of Teshio Experiment Forest of Hokkaido University.
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Letkn83% b lE LT, ZORREY ML S L, BRLES XU LT

Table 1. Number of trees (Height=1.3 m) in each habitat of the
quadrat (0.42 ha) set up in the mixed forest

Number of trees in each habitat (ha)

Species
Fallen trees Stumps Forest floor Total
Picea jezoensis 66.7 429 28.5 138.1
(48.3) (31L.0) (20.7) (100.0)
Abies sachalinensis 161.9 97.6 45.2 304.7
(53.5) (31.8) (14.7) (100.0)
N-total 228.6 140.5 737 442.8
(51.6) (3L.7) (16.7) (100.0)
Sorbus commixta . 14.3 - 48 81.0 100.1
(14.3) (4.8) (81.0) (100.0)
Acer mono — — 64.3 64.3
(100.0) (100.0)
Kalopanazx pictus — 24 35.7 38.1
(6.2) (93.8) (100.0)
Others 9.5 7.1 214 38.0
(25.0) (18.8) (56.2) (100.0)
L-total 23.8 14.3 202.3 240.5

(9.9) (5.9) (84.2) (100.0)
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Table 2. Volume of trees (height==1.3m) in each habitat of the
quadrat (0.42 ha) set up in the mixed forest

Volume of trees in each habitat (m3 per ha)

Species
Fallen trees Stumps Forest floor Total
Picea jezoensis 69.6 69.1 39.9 178.6
(39.4) (38.7) (22.3) (100.0)
Abies sachalinensis 132.2 37.6 42,5 212.3
(62.2) 7.7 (20.1) (100.0)
N-total 201.8 106.7 82.4 390.9
(51.6) (27.3) (21.1) (100.0)
Sorbus commixta 3.0 1.4 2.7 71
(42.3) (19.7) (38.0) . (100.0)
Acer mono — — 6.3 6.3
(100.0) (100.0)
Kalopanazx pictus — 0.1 0.9 1.0
. (10.0) (90.0) (100.0)
Others 3.8 17.2 0.2 21.2
(17.9) (8L.1) (L.0) (100.0)
L-total 6.8 18.7 10.1 35.6
(19.1) (52.5) (28.9) (100.0)

53001 15.8%, 381 & /ha IBE, D bhD 842 MK EEH-T W5,

IV-3 ;& B

TZTiR, BRERBF L=<y, } F=YEHRAROMYERCOWT, Plot 1 OREERE
h BT S,

Plot 142, & 15.0~240m =V ~, } F~v R LE%, IHEOFFH=F, o7
TIRENBBEY D HEBRNCMHE LT\ e, BERTEET, HEIBREH1Om D 7 <
4 FHRBE LT Wiz, HRITESE 10.8m, BITH 5 DI 45.0 cm, & X 40.0 cm, 46 ¥ 3 it
18 37.0cm, HX 300cm TH -7,

Fig. 3wci¥, Plot 1 mB1 2 FEHAROBERNAR LR L, 2o Tik=v=y 15K, +
FeY 6K, £rhvsy, ~I1FY)E1IEAOFH2BANBDONI, BERIIFIECHB,
BAOLDOTH 20mEB2 T\, ¥k, HECBAEE LEZbhAHEBTIALRE
Poiz, '

Fig. 413, ZhOOEHFARD b, BEOKEWLOFHCKRR L= Y=Y 9%k,
F=Y 5 ROBBRZOWTT - LB BOERE, HR—BEHERC > WTEEDELID
THH, TTHBIAERBE, ==Y, FF=YO0FHMLBEMMLLHBINh, FoKD
BAEEL 15 EFF To 20 45EH, RIF—FHRIP L THRE LTz Ebhs, oF
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Fig. 3. Number distribution in each height grade of regenerated trees in Plot 1.

bts

(343« Picea jezoensis
VA : Abies sachalinensis

[]: Broad-leaved tree
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Fig. 4. Relationship between age and height
of coniferous trees collected from
Plot 1.

O : Picea jezoensis; @ : Abies sachalinensis
The occurrence of coniferous seedlings began all
together 35 years ago, which can be estimated
by the oldest Picea jezoensis tree. Trees are
divided into three groups by their height in
order to discuss their growth of height in Fig. 5
and distribution on the fallen tree in Fig. 6.

15 FHCRERBERERY R L b PHEE 65.0cm i L, £h 4R 3.0~4.0cm
DREQRBOCELTWS, e LTIRLERABHCRBATES L LB, £EH
WM 16 £ R S TOREBIEN 47.0cm, FREUBENER 2.0~30cm &, B 182 T
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Fig. 5. Height growth of coniferous trees regenerated on the fallen
tree in Plot 1.
Explanation of figure I-III are shown in Fig. 4.
%
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ey
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Fig. 6. Belt-transect of Plot 1.

Coniferous trees are distinguished into three groups which are
divided in Fig. 4.

O0:1, @:1I, ©: III, »: Broad-leaved tree, A : Abies sachalinensis,

P: Picea jezoensis, K: Kalopanax pictus, B: Betula ermanii
o e BBEREEY 2TV S, 92X LIIBIIRPBRCRAEE LLIIERY 2 5
&, ERFABERY I0EMICET HBBEROE I I HLEAKRTH 505, ThllBieE
H# 10cm DO E K DT BbRB LI T35, UEOERIR, Plot lesitsr =y~
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Y, PFYEHFRCALAICHEREED, TTRIALOEFHBEN LA LTV IBEERE
BEDECL - TCHIbENLIDTHHZ ERFEDLLTVS,
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B LUELLZVEEhD ELERMEHRROER LABETMBE LTCW508BDLRS,

IV-4 B & % %
BARECBIZ=V~<Y, } F~YOBEBRICOWT, Plot2, 3 DRAERKEY L & IckH
5,

Plot 213, AR 8 B CHRCHE LIBME LRI T 5 $HERSHRCAME LT, 7
vy PO EARER, BE1B0m D EELL F=Y, $ X535, Frr= FAUZIEHESEL
TREBEYE LT, ¥, Zhi s LEKEO—MiciXBiBEN 4 Utk b, KEKRE
B 13~22m D7 <=4 FHHEE LCwiz, HRIIL2R120m, BRI OIE 30.0cm, &2
3B.0cm TH - 12td, HEBMIBMNBBEETIBE T 1o, T, BAHEETH-
ERBBERAHTH - T,

Fig. 723, Plot 2 BT 2EHROBEBNAEEZ R L, 22 TN T63 K0TS
AKBZDHO R, 05 BHEBISL A, 81.0% &b, KESIL 12K, 190% LitsT
Wh, TORRELBEL, =/ <2 213XK,

206% THHDOEHL, b Fe 138K, [
60.3% & &HOBERE ED TS, LA o
ERNT, £ h vl Frhw FR% AR, I

NY)FY, Feaw, aVTITI, L EYH C 40 :
=T BE LRL 0T, DFCERAD & |
o
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Fig. 7. Number distribution in each height
grade of regenerated trees in Plot 2.

BREIhHELBEFHFAR 71— 7L, BiE20m
BTorF=v 364k =v=y I1l&, K
BUE»OHERIh S TEEHRFARA I/ L -7

[7]: Broad-leaved tree

LABAIND, Upper layer (Height>2.0 m) and lower layer

Fig. 813, Plot 2 TEBEWME LT\ (Height< 2.0 m) can be recognized among the
trees. Noticeably, the lower layer is mostly
==Y, b FeY&2REIVTEIGHE composed by Abies sachalinensis trees.

HOKREVWHOMEKHE Lic=v =Y 434,

%4 : Picea jezoensis

: Abies sachalinensis
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Relationship between age and height of coniferous trees

collected from Plot 2.

O : Picea jezonsis

® : Abies sachalinensis

Establishment of coniferous seedlings began all together 58 years ago,
which can be estimated by the age of the oldest Picea jezoensis tree.
Noticeably, the age of trees in the lower layer are slightly younger
than that of the upper layer.

TVWHERERXRS,

Plot 3 1381 15.0~200m kE L= V=Y,

DT &Y, Plot 2 i+ THREFAD

FE=YREEL, ChRIXFI, &¥
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Fig. 9. Number distribution in each height grade of regenerated trees in Plot 3.
3 Picea jezoensis P : Abies sachalinensis
[1: Broad-leaved tree [=%]: Taxus cuspidata
Upper layer (Height>4.0m) and lower layer (Height<4.0 m) can be recognized among the trees.
Noticeably, the lower layer is mostly composed by Abies sachalinensis trees.
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Fig. 10. Belt-transect of Plot 3.
P: Picea jezoensis
A: Abies sachalinensis
S: Sorbus commizxta
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A, FERA=FRERRTAHERIAACKZE LW, 7oy PO EHHREIIKRESL
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EED T o lch, 2RH80m LHE IR,
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BhE, == IR 12EKTLMED213% THHEDEHR L, P F= VX 20K T65.9% ¥ hHHT
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Fig. 11. Relationship between age and height of coniferous trees
collected from Plot 3.

O: Picea jezoensis @ : Abies sachalinensis
Establishment of coniferous seedlings began all together 96 years ago, which can
be estimated by the age of the oldest Picea jezoensis tree. Noticeably, the age

relationship between upper and lower layer trees is similar to that of Plot 2 (see
Fig. 9).
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PE=Y 2K, FFA= F1ROEHARLOERIhT5, TREFHFAR/ V- 7%, EBE
FAOEEAED LB TETL, ME25mEEDO M F=Y 27K, ==Y 74, 4174
1K, 7772 F1ADBHFRLLBRE T3,

Fig. 1113, FBEHFAB AL TREHAR 74—~ 7 HbBEOXE WL OO HE Lic=
Vv 2K, b FeY 5 RKOBB—BERERCOWTALLDTHD, ShitTHisfic
DNTHRBE, =V=Y, F FxYOEFL, MERHLIZLE H 6045 E TO M FEMIZ
BBl b TRAZE Y LTz 25, 2Fi, ZThBEIixaDT
25k, EREFROBKS U~ ETH0H L, THEFAIREOLOTS 9FL
HoTWbZ Db, ThbRVThi EBEFAL VBN TRAZELLLOTHEZ LN
b, El, TREHROBENERLELZRBE, F F= Y7507 ZEDTWHDENL,
=V 7i3194% BET, Z0BED Plot 2 LAKDOEAZR LTV 5,

IV-b &£ Wik©

Fig. 12 1%, 1974~1980 iz KIEFFH, HHE O —HIRCRWIL T 5 KA HIRIR, #iH
IhicAk (DBHZ 0.3m) #3810, RED BN hbolhhbEEME Lic= v~ 1914,
b E= Y 169 RS OTE CIARBOBET, Lk 03~3.95m O/ HYTHAK) DN T
FolEGREFOKEEY—BRILLL DO THS, BF, X277 a08ENE, AR E
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Pig. 12. Histogram of the years required to grow from butt-end to top-end
of 1st log of adult coniferous trees (DBH>30.0cm) which mainly
composed the mixed forest in Teshio Experiment Forest.

This figure was made after the results of stem analysis at the 1st log of 191
Picea jezoensis and 169 Abies sachalinensis trees by YAJIMA (1982).
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B03~395mETHETCELLER, K, ATEERCHLATIABARARINRL
ThHb, Zhelhil=v=>, bt FeYRARE»OTHE03~395micETHETREL
REBITEVCSDTHI04E, B b DT 80~1204 & £kic K lEENLLR S, L
L, =V=Y, FF2YL32hn#65~75% M 10~40 FORXICER L TWBZ Ehb,
—ROLTRERIEBENARA LA VE VW25, 2, FFEERAOFEU EoRBRCERTS
&, =V/=Y, P F=ViFRERVEMT I L > TARYBT2H8a83R50 5%,
REDERIZ, ==Y, P F=Y ORKLRIZBECTHERIAEFTH b, WHERIH
BABRBBERAMLIBBC LA E2RLTVWBHE0DEEL LMD,

BlEw, RBRHACETLTCwike=V=Y, b F=YEARINEE 03~395micET 5% T
RELIEEEERb L, Thh oKL bbb FERO—BHBRICOVWTRE L,
DER, ZTELALRMAER L I Plot2, Plot3wksida=v=Y, F FxYEHFADORK
y (A RIS 5 o

EE® b1z, AMBORKAKRKACEE TSV =Y, F F=YRRAEE LTOLERE 0.3
mZETAETOEHROVTIREL, =V <= YA FEHIE3E, b F= Y FH 141 4E 2
SREXBTD, 22T, ThbOEXFEENERE 0.3~3.95m i#ET %% TRETS5—
BRERE LTHLRA10~0FEORK, BAMERMEL, Thi= V=Y BAEES, &
B 40m & TS ¥ CRET S - RMEROBEME LTRTE, =V <= V2 25.3~55.3 4,
FERUYMNR24I~41FE LD, Thebh, BATER =Y <Y DB 253~5534, N
Y OBE 241~541 ETHE A0 m TETHZ EXRALICE > THERTH Y, “hi#zT
FEEEAEMT 213, RAMUIEEBCRD EE52 T X\,

Table 3 iZ, Plot 2, Plot 3 ;bR Liz= V=, + F=VYRBAN, BAREHBEE40m

CETHECRBELCERYEABBC L FHEL TR LA b D ThH B, Plot3wonT
i, EB%3bR 32005 (I~3RBLT3) Kb TR LTWS, ¥, £7r,y b B
WTHBE 40m TE L Thish - RRABARC OV, e, k&, Y=4/h (Y: BAEE
%, BE40m KET 5 COREHEER, v: FEROEEB (), h: BEREBOEE (m)
Lokeic, zhic Lichis T, ¥ 7 Plot 2 0FH A EE 40m & T2 ¥ COMBEERY
AhE, LREFARTCEI=V =V FHBIE, + V=Y RFH68FE L - T B, TRE
FIRQA= V=Y FH 14054, b P FHI61L1E LIt T\ B, DER, Plot 3 DEL
APBE4Om CETHE COMBERE RS L, EBEFAO I B 1B T, =V = Y 71562
F, PFYRFEHSITEELELSTWB, T, EEAFEFAD LT ELC3@O=V~<Y
BHRARNTTHEERL, FHIFEL IBEHRRCHENTHINEOEBh LR TS, L
LMD, TEEFARL= V<Y FH1501E, b F=Y N EH 186 EL-TEb, *
DOHMEREEZZHLDTEVIDTH DT LHbd b,
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Table 3. Years required to grow from 0.0m to 40 m of regenerated
trees collected from Plots 2 and 3

Plot 2
No. of Mean Years required
Layer — Species sample Mean age height to grow from
trees (yr) (m) 00 to 40m
Pj* 2 57.0 5.43 48.1
Upper —
As** 2 55.0 5.51 46.8
Pj 4 45.0 1.38 140.5
Lower —
As 4 51.0 142 161.1
Plot 3
No. ot Mean Years required
Layer Sub-layer Species sample Mean age height to grow from
trees (yr) (m) 0.0 to 40m
Lst Pj 1 86.0 129 56.2
s
U As 2 86.5 10.8 59.7
pper 2nd Pj 2 92.0 7.2 68.4
3rd Pj 2 86.0 3.8 86.8
Pj 2 74.5 20 150.1
Lower —
As 5 61.2 1.6 138.6

Notes) Pj*: Picea jezoensis, As**. Abies sachalinensis

V. BEOMMICHITIITEER

V-1 MEH &

FAEIL, 1980~1982 F 0 FHANICITFE 37, 48, 51 AkHEds L O ity 156~20 KB THF » 7o, &
& UIHE Y B2 < 26 A (Plot 1~26) Th B, ZhbixTXTFv=¥y, 7=
A HDOEETIREBKARORKRZEDO R/ DTHD, HEHEXUTET,

T H R ®

1. RABECT L > THE DBt R L0012 L, REOKE, #iE b AKo#E, +1 X,
BB 53 L OWRR b B ol (V-2, &) HEREZHE L, BRI, Bitckwirh
B LAY » F LEAPREEY ABEET HEL KK #®) ehd ThliE L,

m. BR DB KT D BARERROBE, BE RrERziotHilckdl, BiE
DER R, AERCES X CTORBERII, &7 vy FhLETNEBIbhLRBAY 1
FOORIL, ThbOMBEREC 12z fEs Licx,

N BRIV BT AT Y RARRUTOEFETREE Lic, ik, 2 TR +HEOK
ARTF—FEL TR &K T,

*ORW I, HRERRCRL BRI CREEECBALLY > ¥OoRKE REIEOERIE, 1E0T
hxRAU L IAFETS, LBHELTV2,
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o BBEHRORRERS R D AR Um?)
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WREHAE

HRERDS » & 5B Ly Plot 1 t#RE&#HE L, il & £ EHBEO XK
DX ILE R E AT,

T

1. BRIYFHOERH L, FHAOFABRC OV THEE S, Plot 26 D= v FF V-
2, B T LT RToOBABELERL, B8, HRtHAk, Sbrihbo iy,
P Fe Y RBAR L RCOWTHERNAEHEOR 7 » 7, BREDLOFRHEELIT - 12,

v, BEISHBO~Y v FRAEBT LT W=V =Y, b F=YHRKoBEERARY M5
7osd, Plot4 X p=v =2 34, Plot16 X h=v=v, } F=Y£& 1%, Plot22 X b b K=
1 ADOHARZ B LSRR L,

fo¥s, FABOERHEFRCD - TXEFAEKELZER L=,

V-2 BREOHICKIHEKREL

BOE By, BRH e L OFSY 5 ks, FORELLEETLI LR X TH
Rich b ioicdk CleHlgm T, B X8 Ths, Fig BrroARE 7T, B
B OBHONRHEYER T AEANALAERL, BRIAMEIOHBEINE, $L0LTEH
A LB Th B, Thiz—RcMBE O
I (Pit & 1.5 % boBie LTRDLR
5, —H, BERCIIARZORRCL:EL
AELCEIHERATALD, ZZrdbbbic
e e 5, Fhik—Be B oR®
(Mound & X.8) &£ LTBDbh 3, Theb
b, Zhb 2o0#FIL, GLobinbhd
oo TR L LCHRE b B SRR
PERLTWBHI LD,

Forest floor

Uprooted tree
Table 4 izit, FEXSHE L-HBEDBE  Fig. 13. Sketch of the typical uprooted tree,

showing the two different microre-

WOHEBEMIBRENCRLI, thitih liefs (mound and pit) created.

Table 4. Number and area of mounds and pits

Area (m?)
Microrelief Number
Mean Max. Min.
Mound 26 2.9 5.9 0.4

Pit 23 8.0 20.9 0.3
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W, =7 Y FREASIm?, B/)04m? CEHERL2Im? Lics T3, ¥ty i, B
K209m? & 03m? TEHEEIZEOm? Lo TWvb, LichsT, €y MY VIR
HLTRIESFOEREE LTS &I BN, BHFe LURWThiPHEETHB
Lrmbhs,

V-3 EHmE

Table 5 iz, R H ROBIE, £, WEERLFRLL, ki, FHCIILB 27 2048
EORPREINRTWBED, ZhiZPlot6 kB \wT=v=~=>, : X+50EBIAS 1 LT
OER D BFEBR L CWiclcdThb, ThiETEENcAsE, ==Y, P F=oR
HEOBYEEED, I XFIFRZhRODHTnS, BBV ROWEERRIBKRTI X+ 7
D 1000 cm, BPTEAELL $ X550 150cm THBH, SRLHDTWSFEREE YA
HRbRB X5, MEER30.0~500cm 232 2 COFEHWLY 1 XEcoTnb, i, T
hODBEDKIZFEALED L DHBHERFI L ROTE D, BEOREXTEh o, &
AXRBOBABC OV TER I CHEER—BREAND © X, WEER 30.0cm L
LEOBARBEHRARIBE200m U ECBELTHWHDOR—BEITHD, 2Oz ehd, 2hboi
BOBHIL, TOREAERDLDOTREAKO LBEBR L COHRRBEROERC L /- T
CHECERERBE TR IR R Th D EHEIND,

Table 6 213, FAEX G & L1z 26 BaE b Pl &3 LW EHROB BRI A K% =
Lic, S CIREIER3E, REHI6BORARENZDbh, BHAROATELDTERLD
DRI >T B, AUAKZEHRTLII2ATH D, D5 bLetEShL 683 %, 37.7%, LR
(31,129 %, 623% Liro T3, DERHEBCOWTHRE R B &, =/ <Y iX329%,
48.2%, + F= 1363 K, 51.7% L WBEIXIERAROBERILEL->TWB, FBr oW
Th, MEIBEAOn UTOAEERZEERERTEDTE D, £0H 4 A kERE,
—F, REMTIIY F4 5 v N4BIK, 40.7%, Forh v-AN319F, 283% i TE D,
TETEED 689% KET S, thbI VA=Y /) Xy avF ¥, ry= v/, 24D

Table 5. Species, number and diameter at breast height
of uprooted trees

D.B.H. (cm)
Species Number
Mean Max. Min.
Picea jezoensis 53 90 32
Abies sachalinensis 39 48 27
Quercus mongolica var. grosseserrata 57 100 15

Betula ermanii 45
Betula mazximowicziana 34
Ulmus davidiana var. japonica 28

[ e T = I e )

Unknown




70 LBERERFREBRFERE H42E F18

Table 6. Distribution by height class of regenerated trees in
all the uprooted grounds, Plots 1-26

Number of trees in each height grade (m)

Species
01 1-2 23 34 45 56 6-7 7-8 89 9-10 10-11 Total
Picea jezoensis 316 9 3 1 - . . . . . . 329
Abies sachalinensis 335 11 2 3 . . . 1 - . 1 353
Picea glehnii . 1 . . . . . . . . . 1
N-total 651 21 5 4 . . . 1 . . 1 683
Betula mazimowicziana 443 4 5 4 1 2 - . . . . 459
Betula ermanii 91 94 88 29 13 4 . . . . . 319
Phellodendron amurense

var. sachalinense 64 13 . o : ' : : : : 78
Salix hultenii 43 17 13 4 1 . . 1 . . . 78
Saliz sachalinensis 6 3 - . . . . . . . . 69
Alnus hirsuta 13 7 6 3 4 . . 1 . . . 35

Quercus mongolica . . . .
var. grosseserrata 20 1 ' ) * : : 2
Kalopanaz pictus 8 - . . . . . . . . . 18
Sorbus commizta 4 1 1 2 . . . . . . . 18
Acer mono 8 2 . 1 . . . . . . . 11
Others 9 3 1 . . . . . . . . 23
L-total 799 144 114 45 19 6 . 2 . . - 1,129

TETEABIIEEOHEOZ CRIY, ernan)F g FHAVFHE, 1 XF5, 27 Hh=
FhE12EIDZ Y0¥ 205 2 LHDBHBE L,
V-4 EFSEOFHAT

HE)SFERETHITIBEB (= vy FEEy V) EEFBBEOXE S AR OWCH
RB7cw, BREROELDASH Lus Plot 1 K RERHRE Lz, Plot 13, B 12 HEED
JEE T LA 100 m, {4 45 EEORHE L KB 5 ARIE 0 Bl T 5, 18 b AL,
B139m, MEER1Om ThY, RUMRK6FELRB L0 LEEINE, L, ~
Yy FEMNTImE, €y F23209m? Th B,

HREIE, BRSO REYFEETHIEI 78 m ORBIZR - TIE1Om THE L,
EFX78m? ThHo, AECHIc-TiL, HERORBEYERCAL, HREY FhFhERD
RED6MEO2FI—bMAL, £2F5—F CLREHROBAAERF o1, i, bl
EDORECDHIHRT2F 7 - t AREET2EAE, EFBoMBRELZER L.

Fig. 14 17, HREAC BT 2 EEFHREOABEI HFE BN R L0 TH B, M,
BBOBIAREE (B/m®) O0EPEELL TS, ¥l 2 ¥5—F1~313~=% v ¥, a
TP A~RREy PIREELTWS, TWIRRAAIL T2 EEBEH RO B 4 12 2094k T
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Microrelief Mound Pit
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Betula maximowieziana

Betula ermanii

Salix sachalinensis

Saliz hultenii c— '}j
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718
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g

-]

- ]

Kalopanax pietus

Acer mono

Fig. 14. Cross section through mound and pit, and the distribution
of seedlings on the microreliefs of Plot 1.

Plot 1 is the youngest uprooted ground to be estimated 6 years passed.

4!
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Bot, 2D5H Y 40 v, 122K CEED583% 5D, FH3 v Fh52K, 249%
TZhieo3L, Zhb 2BIdbE CTLREMEED 8337 KELTWAL, WTh o
BRCIE U CTHEERREY4E LT3, Ticbb, BRXZOXRBIH~ Y v FORBMER
EAELTATLTHWADRF LT, €y F TREETIBEL R TWDHZ LD, OF
CEr VA, =V 3y avrFhAhdE, ThOWAERSGT LD LERILEZ, ThE
h09%, 72% L 2D TARTH A, WThdb<Y Vv FREFLTWHRA TR EB L2
BLABTHD, TheRHLTera~s g av7 75 E6EOEEML, b T18
KLLMD 86% whdHBETER TIRREALHMBLLEV, AL, ZhbhoiE
BWThi €y rHFLETHEEFAREBERLTVWDAT, IZ0ABLIDELLAN
BEi LT3, DFRHEBCOVWTABE, BEEIL66 K TEED 240% £ 5D5, &
@5%mf7vu%¥ﬁm%t6Mx%ﬁbaﬁﬁﬁw%ﬁvvvFmiﬁ?%%@ﬁ%m
Ey PRI ADBRRETIREL - TWA, o, P F=YREy F TORREVARE
ExR LT3, S0kl EBRcEbh Thitn,

Fig. 15 ici2, HREACET 2BAREX 0L HAOHBERR LR L, Ik, TRERA
TREAM, EAE bR T IO BOEBTNRLEDONIN, CCTREROREN-12HOD
Bz 108Ex & v bFTRHE LI, 72 v b ORTHRKE, BEHOS~LEDF ¥ <, 774
FYREE LT, TRy PATIBROSmEiEO 7 <4 FYREy P THCIFELY
ELTWABET, €y tOPRLLMABREDZDA L LRCELHF B LV~ Y VT
BEBREORBCR-TC\W5, Fl, =V I<F, 7273 ESBORE* 7 BEAKL,
€y POTHENSFRBTELE LT VBN, =9 v FCR7 <4 ¥ LA, EHBECRoT
Wh, bxATaAvAFAT, VEILIHREDY AAREEIZ, €y P ERNEERECE T
WBR, TYYNTRY VA VHPIEEETRETHS, 20 Ehb, vV Y FREy b
L BRTCEREEB LU OBEFER IS BURERT, = 7 BERE LR RB k- T
Wh,

UEORAEZERMLD, BRI 2EESHO Lk, ToOMREKEE ST HE
DHBTHDE=Y v FLEEy PREL{BEETHLOLHETES, T TO¥E, AEXNGE
Lzt RTD7ry tEDBT, LCERBCER LTIORROPWTORFEEZT TS,
FOFHBEFOEDLELBY TH S, ¥F, BENGFEL LT XTORE VBT EL LTV
AEFHFAZ RO BERIC—EL, TOHEBZ L oBENPHAREEYEHRTAZ LR L
T, FORTE — LI L, SFR, BIRD 0K e Lkt T4 EFiEy me
HREE SREFREECTRLAOBRCRBE IR0, ChboBRBEABEBECLAOIS
DAt s — v EOBBER R, FORKEYR, Table 7 wmd, F, I, b= v
EEVTEVEAREELYRLTOWAEE HTHI~Yy vy FIDEy FEeRBVLTHVWERTEY
RLTWREEYERDbL TV, ¥ S RERFREE CRARFHELZEDLLTWS,
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Microrelief

Quadrat number

Quadrat size (m )

Rubus pseudo-japonicus
exTFavA4FT

Rhus ambigua
DA A /A AR 74

8

Hydrangea petiolaris
=2 A

—

Sehizophragma
hydrangeoides

47 873

Sasa senanensis
7 =45

Aster glehnii
= J a2 P>

Petasites japonicus
var.giganteus
Fx T

Filipendula kamtshatica
A=vVEIYT

Senecto cannabifolius
NI IY

Pieris hieracoides

a v vy F
Mosses
a ry R

Fig. 15.
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Invasion of shrubby and herbaceous plants in plot 1.
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Table 7. Average densities of regenerated trees at uprooted ground,
by species and microreliefs

Average density of Macroclimate
Type Species trees (1/m?)X 102 distribution
Mound Pit S*3 C*4
Picea jezoensis 390 16 + .
Abies sachalinensis 270 80 +
Picea glehnii 1 0 + .
Betula mazimowicziana 312 121 . +
Betula ermanii 196 92 +
I* Salix sachalinensis 78 5 +
Saliz hultenii 53 21 +
Alnus hirsuta 16 13 +
Sorbus commixta 12 5 +
Acer mono 7 3 . +
Ubmus davidiana var. japonica 1 0.5 +
Phellodendron amurense var. sachalinense 9 39 . +
Quercus mongolica var, grosseserrata 5 9 . +
Kalopanax pictus 3 9 . +
2 Ulmus laciniata 1 4 . +
Tilia japonica 0 4 +
Acanthopanax sciadophylloides 0 2 . +
Magnolia obovata 0 1 -+
Prunus sargentii 0 0.5 . +

Notes) * 1 type=Species observed to have higher density on mounds than on pits.
*2 II type=Species observed to have higher density on pits than on msunds.
*3 Species distributed in sub-polar zone.
*4 Species distributed in cool temperate zone.

AERGE LIBR VBB TRDONEESREEL, ==Y, PF=xY, 7H=Y
=Y, By v, FHAYFE, =V Ay 3aXFF, rr=vs 0 TETHD, Th
L&, By PEBWTHHBEHEVABREELZEL TV 5 A THBELTHS
2, =Y VFTRIAPEIORBERTHIBEOSA &% - vERLTWS, ZOfMIELKR
== VCEETHY, =V Y VTOPHEREEIC Yy O 2445 LT T5, BEHR
B, 7842 V8, Frr=F, £8FVA=F, ~nl=v, ean)d 8 X575,
ANYFEY, FeaV, YFIF VTS, kAR VY FISOI2BTCHL, D
5%, PEADVA, FFARE, AZXYI=F, ~A=2vOABRIBOYHx—v,
A FEAL ~NIFY), Fea v RESBIIINBOSH X —-VvERLTWS,

V-5 BAKHY

BE DBt B83 5=V <, b V=Y ORARMHOWT, K 66 £% 8 L1 Plot

Bo~y v IFEE DITTRHT S,
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Plot 25 1%, ##}38 E CHECE LT LRI T5#ERXKNCEB LTV, B
BYROBE, 4 XIFHTH 1208, £OBBRETE, BRLFARZED I, =¥
Y FIRRIEAPOREREE b HLEK 46m’, €y MIEHK 100m? TH -,

Fig. 161X, =Y v FLERBMLICEK60E, ME25m o b F= YA KORA B
DWTARIELDTH D, KPR LIEREEIR A TR LERBARE®ROMEIR 15
FWRMERORTTH D, Thiihd e, AROPLEIS 20 £, BB —LERZ -
FOMRROERVBBEARD LR B2, 20#%, SETHCEH LSt [757] %
£ L, BERROLEREZARTHBZ Liibh b, OB, AEFCRBEILTW IO
ABAS, 0EMCBR LIGBELDIDLDOTHBZEEXERLTVWS, OFi, BRFRB
FBTHE, AP RLcBARKTHERNS 40, C AT 5ERBUL36 L -TWD,
LERsT, Thb2RELS>TRENEFNILLLhENERCESL ETORRML, WTh
LEBROBRECHER IhIbDTHS, ChbOREEREY S L, ABABRROBRE

19years

41years

Reaction wood

Cutting part  Diameter (cm) No. of annual rings

A 69 60
B 33 40
C 48 36

Fig. 16. Root form and disk of the Abies sachalinensis tree collected
from the mound of Plot 25.

Symbols A-C indicate the positions where disks were cut for annual
ring measurement. Reaction wood was formed 40 years ago at A.
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5ol EEINS,

Fig. 1743, Plot 25 =¥ v Fiz &7 LTt RTCOEF R OB B —EHBFRic o T
HAlebDTHD, ThiEhdL, b F=iE, 0FMcE L Bomfl by, Bt¥
RE DK 50 £/, EEOHBBH T CRABELHR L TW5Z L2ibhd, ZhityLT, =
7=V OBRARNE, BHUPBREO 6 FM L BE Y ROPHEIC X - THELOE LI 0 £Ri0
2ERBEORT VS, UEDEENS, L=V~ yirk T3, EBEFLEGETD TR
BEO~Y Vv FERABETHIZ LH, CZTOFHRATAREESE->TWEH0EH#E
Iha,
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Fig. 17. Relationship between age and height of sample trees collected
from the mound of Plot 25.
O: Picea jezoensis @ : Abies sachalinensis
é : Picea glehnii ¢+ Alunus hirsuta
Abies sachalinensis invaded continuously into the mound from 65 to 15
years ago and Picea jezoensis invaded limitidly 63 to 60 and 40 years ago.
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Table 813, RE VP BT 5=V~ Y ORATEE L OPERCHIBRL LD
EBZLRD VY ORBARBROWTHRLLDTHSD, T2 Tt BAERBE LITRToOR
B OB HREORBERC Lo CI0EMEY 1 27— 2 L1531 (StageI: 104 %
¥, Stage IL: 10~20 4%, Stage III: 20~66 %) oM}, HAF — S CEie=w V. F, Ey b
FHEHRAR (V-12R) 2Rk, 7o, BiEDHMALKEKCKT 5+ AREEER,
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N1L7%, BARIBIRTEN 0.0~94%, BEMN00~79% Lt TED, AT — CHEOBAE
BRI EAEERLZ LR, i, Stage LLAO AR RKBAR 9IL4Y ¥+ L BETE
WRETHEL 32K /m? Ligh, OFr~<Y v D Stage Ml 2 5L, BARAR4ALAY &
ATy PRRDLRDL, LLLdD, COAT—CEEEND9 T ey bD5H4 T e
y PCR, ES K Y HORBARBBR IR Ttk o, LERSTZOBAEL, v HBARIR
95% LIRARL LTEWEZRLTWS, —H, €y F TR T Stage I T CRFEHBAK100%
FHLTWAHI D, YHORBAEEBIIBUTC=Y v FXhiEE W25, LaL, Stage
I VT HRARO0O~686% LicoTWBHEIE, 78y MNERKELOD ENADLA
%, UEOKERND, v B 0 ic X 5BBRE C » F 2 PO E 2« CBARBRT 55,
EREHBE 20 EEEBLTHRVDHIESL LY Y FADOBAIL IZEAEIhBiWvY
DELHEEIND,

Fig. 1813, Db MEEOBFHE (fcl2 L, BRENARZILH#EZINS Plot 25
BOEL) T, BAT -V ZER~Y VYV FREBG D=V =Y, } F= Y BHROBERITEHA
BHEE (K/m?) L LDHEFFERICLDTH D, Itls, T THGICHEERT, HES
LT Table 9 R LIEHFETES L2b D TH B,

FTHESMCEHTAE, ==Y, F F=yLd Stage] TREERSR D2 E— ¢
&% L FRSAE, Stage II T30 BB e L 2R 44, Stage Il Tix= V= J £H
o, P F= YR U FHARERLTCNDZ Ehbhbd, SOZEE, AT —CDE— F5,
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Table 8. Invation ratio of Sasa, by passage years of uprooted grounds

Invation ratio Range of passage years after uprooting

Microrelief

(%) Stage I (6-10)  Stage II (10-20) Stage III (20-66)
Mean 1.8 17 95
Mound
Range 0.0- 94 0.0- 7.9 0.0-41.4
) Mean 10.5 16.0 171
Pit

Range 3.3-24.2 0.0-32.6 0.0-68.6




78 TBERERFRHBRFREES B42% F15
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Fig. 18. Average number and frequency in each height class of
coniferous trees.

The investigated mounds are devided into three stages (I-III) by

passege years after uprooted grounds were created. Division of

height class is indicated in Table 9.
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Table 9. Height classification of coniferous species

Classification Height class Height range (cm)
Seedling 1 0.0~ 150
Sapling 2 15.0~ 30.0

3 30.0~ 60.0

4 60.0~100.0
Juvenile 5 100.0~

D Ehb, RERIWLERT - BTB=V =Y, b FeYOVEAREED, <7
FBA LEEEREREDOBOEIHBETHLbTRERE Lo—BOHLHEY, »2REX
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SR EAERIE L, AR (57 15.0~60.0 cm) HIAEIREE (8% 60.0~100.0 cm) g\
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Fig. 1943, UEDKEREEZSERC LT, =7V FEBVWTHREBBIEL W=V =,
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FEEYEBLI-3o0Fm y | (Plot 4,16, 22) bl Lic= V=Y 4K, b F=Y 2KD
HARZDONTIT - BRI RO EREYREERE LTW5, Bb, 75 7 oiBhciEin, #
B 10 E S LOERERBNRE LTSS, chikRhbE, =V =Y, b Fey&R/ROH
s 20 EBS I BT A BIEIE, DI VWE DO TE 60.0cm R LA Z L H O Tk 140.0~160.0 cm iZ
BELTWSZ EMbhb, —F, Fig. 18 @R L7 Stage IT (BRI 10~20 F% 88 L IR
D) RBETA= VY, P FRYEHAREZRDL L, ThbOieh THE 60.0cm Ll ks
L KRB LIZSIARIE, P YRADBEARAEDOLRBORTHY, =V <Y TilEHEL
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Fig. 19. Results of the stem analysis of juveniles collected from three
mounds of Plots 4, 16 and 22.

O : Picea fezoensis ® : Abies sachalinensis
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1977 €10 A, AERIKE LicRIKEHEK GEBIF) BT, =V~ Y HEENEHRAD
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Fig. 20. Positions of Plots 1, 2 and 3.

The shaded area shows the soil-raked grounds created to promote the treatment of
natural regeneration by rakedozer in 1972. Three plots investigated are the raked
grounds taken heavily the organic soil away in order to expose the mineral soil.
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Table 10. Area of Plots 1, 2 and 3, and Quadrats
size set up in each Plots

Items
Plot Raka:‘la)area Quadrat number Qua?;fz; size
1 0.58 1 1X1
2 1x1
0.15 '3 2x2
0.01 4 5X5
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WBH, TRy FATIRBRE02~05m 0 F v = FHiEES0F L F - CNFER L TERE T
BB

Vi3 ##OSBER

Fig. 21 12, Plot 2 8 X0 0 AAOKREIKRE, ++BTTHERILHER Lic= v~ Y fE
BoARHEE R LI, BAREOHENL, £RE BEXE I, ERIPLPERTHDY
KR VCEEEZRE LTS, 2Thicxd LTHREHTORIERILL 2B THS Plot 21T
B H= V< ViR, BEABETACERL R IBEELERLOLOICENRTRIFL
> TW5b, ERBEFOREDL IBEHBIBEEOHMTALRL O LRER G, BT
KeHhbhic= =y HERONBHER BREDLDLZERETH S,

Table 11 {3, Plot 2 E HPBEIAREAHEE L =V~ Y ARKOBGABREER 28 &
B (B 3.0cm £i#, 3.0~15.0cm, 15.0em LLE) JIRLIcb D TH S, Plot 2 T, T
hoBEEOHS L MAREIR L O TEEEREOPHERIRE L, #id Uik Bt
BHEBC I SHELTW5, Fi, Plot 2 TS LBC5D2BROEEEL, T-R iz
BiE 3.0cm KD 3 D CF#H 1.36, 3.0~15.0cm © 3 D TFH1.92, 15.0cm [ LD $ D CTFEH
28l 7T, ThLhEREDOH Vi~120EEZR LTS,

Fig. 2213, thbEABARDOM EMIEALBEEE Wte) LEE (W) 2% 77 7k
Try b LEEbDTHD, Zhisiabe=y<yRABKiL, Plot 2 MRAKEE L Fo B
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Height : 2.2 cm Height:2.9cm Height:3.lcm
Age

4-year Age :2-year Age :2- year
old old old

Raked ground Fallen tree Sasa community

Height : 10.1 cm Height : 7.6 cm
Age : 4-year old Age : 8-year old
Raked ground Fallen tree

Fig. 21. Typical form of the Picea jezoensis saplings on rakedground,
fallen tree and ground surface below Sasa community. The
saplings on raked ground are collected from Plot 2.

CHOWTERE (ALBETE) LR+ BEZE GERLBER) %, REEEX10EER LR
TWBT Ehbhd, 2D EMBLBEIMO = V= Y #ENL, T-R BOk i bilC s
5%, HEROBGEREECHEIERBFEEL TV Lalbh 5,
Vi-4 #MoH%
Plot I~N3 iR E L 4HOBEB 2V -t B=V—=>, F F=YHBONER DL
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Table 11. Material biomass in terms of dry weight in each part of
Picea jezoensis saplings collected from raked graund and
fallen trees
Height Material biomass (g)*
Habitat class sl\i?n ‘ii
(cm) P Ws Wa WL Wr Wt T/R
0~3 8 0.013 _ 0.014 0.016 0.044 1.36
~ 0.004~0.008 0.008~0.021 0.006~0.039 0.007~0.059 1.83~3.27
Raked 5 15 o 0.108 0.023 0.135 0.146 0.261 1.92
ground ~ 0.012~0,218 0.008~0.059 0.017~0.295 0.013~0.296 0.029~0,534 1.24~2.77
15~28.3 5 1.380 0.607 1.340 1.134 3.378 2.81
o 0.603~3.435 0.135~1.703 0.648~3.649 0.575-2.586 1.386~8.687 2.22~3.37
0~3 4 0.003 0.005 0.002 0.008 5.38
~ 0.002~0.004 0.003~0.007 0.001~0.003 0.005~0.011 2.00~9.00
Falln 4 ¢ 5 0.047 0.016 0.047 0.046 0.146 3.23
tree ~ 0.014~0.101 0.001~0.027 0.035~0.156 0.006~0.111 0.032~0.257 1.92~5.33
15~25.6 6 0.313 0.229 0.687 0.292 1.481 5.43
e 0.152~1.835 0.025~0.699 0.098~1.226 0.038~0.906 0.250~2,782 2.32~9.63
Notes) *Ws: Weight of tree stem, WB: Weight of tree branch, WL: Weight of tree leaf
WR: Weight of tree root, WT: Weight of whole parts of tree above ground, T/R:
WT/WR_
10
o
10° 8
—
o Folt 4
S’ -
10”1 o8
3 ®
=
O.
(o]
-2 o < B
10 -
° [ ]
. [ L
-3 -2 - .
10 10 10t 10° 10
Wt (g)
Pig. 22. Relative growth relationship between non-assimilation parts of tree above
the ground (WTC) and tree leaf (WL) of Picea jezoensis saplings.
O : Saplings collected from Plot 2. ®: Saplings collected from fallen tree.
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Rt R ML B, 7e¥, Plot l oW TRBELL2EAD=2 F5 -1 (Q.1, Q22— L TR
# L1z (Table 10 £8),
Plot 1
Table 12 2%, Plot 1 @& @E Lic=2 F 7 — b 1, 2141 2 BARRER O 1977 £ s
3 HHERAARE 2 LD TR, ©CTREHT1824/20m’ ORAMHS 7 25 b h
%o, Thicha % ABICHETS L 915000 A/ha Ligh, =< V348 KTRED 262%
Yhn5n, BABEIL29.0cm TH - 7d, #80% (2% 10.0 cm il is W HEEBFEDO b D

Table 12. Number distribution in each height grade of trees in
Quadrats 1 and 2 of Plot 1 in 1977

Number of trees in each height grade (cm)

Species
8~10 ~20 ~30 ~40 ~50 ~60 ~70 ~80 ~90 ~100 100~ Total
Picea jezoensis 39 7 2 - . . . . . . . 48
Abies sachalinensis 9 . . . . . . . . . . 9
Betula mazimowicziana 11 7 3 6 3 2 . . 2 1 3 38
Betula ermanii 62 11 5 1 3 3 1 . . . . 86
Quercus mongolica var. . ] 1 ' 1
grosseserrata
Total 121 256 117 7 6 5771 77 21 3 182
]
61 - Betula ermanii
Betula maximowicziana 20 ] ) . 1977
10
1977
20 0 0o -
o -1 % 58 ;I.
© 10 'S 20 - 1978
~ B
M 0 - D ﬂ ~ 10 4
o o
2, 2
E‘ 10 1 u 1978 §‘ 0 -] — —
- ol
o l=o 0 2.
s 1979 g
w10 ] o 10
) . i l [ 2]
la 0 s 0 4 m — s
.% 1980 .g 1980
] 10 1 H z 101 i
0 - e : o = =
3-20 20-40 40-60 60-80 80 ' 3-20 20-40 40-60 60-80 80
Height (cm) Height (cm)

Fig. 23. Number transition of Betula mazximowicziana and Betula ermanii
saplings during 1977 to 1981 in Quadrats 1 and 2 of Plot 1.

B : Number of saplings died untill next year.
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Thole, P FYRLBTIFEPiRL, BRODIOTHEE82cm TH o1z, £5h Vs
12 86 R TLAED 46.9% HhHd T, ZhbiWTFhdBiE 70.0cm RETHH08, LD 5D
D T0% 11 10.0cm REOHEETH T, " FA 7 v UL B AR TLED 208% & AKT
BEr A vARTESTWAR, EBRCABEENELD, B&E800cm B Lo
6 ERDOBRII

Fig. 23 13, 1977~1980 EE D RERIWIT BT A H v A, £ n v AOBERI A2 EE
LEbDThD, M, BEL By OLIhABIE, YEBEO I D LOBEL B CRMBE
LEbDDREYS DL TWE, V&4 H VAR I977 BT AW T I8 Ak LT,
T b3 1978 S5 B R 200 cm RF OB L HOICHE LI L), 1980 FIeAS L HFR
B 200 cm ko BEEERA TS, S5, 1981 Fi i3 841~305.0cm 3B L 7@
BrBTOREL - TS, ThbDOEFEEE, 1977 FEE 400cm D ErEL T3
DTHY, BE400cm FiFTH o 2T BEOTNTH18LEL FETRMFEL LT L
b, Ko Hh v AR 19T BT T AL LTV, Thbd v F4» v LRk
1978 4E 2> 5 B 20.0 con RO BHE FOKHKE LIZ LD TW5, I 5 1980 4 LIk, #7E
(A 200 cm DL EDEHRRY, 18LERIRY £4 5 vALRARD T BEL2RTOLE -
T3, 4

Fig. 24 yéai, 1977 ~1981 SED RERBIT B T K4 7 v o3, £ h v AD BB AEEE

E 100~ 1979
3] 4

~  80-100

w

e 60-80

?

o 40-60 |

S 20-40

D

£ 3-20

B : Betula maximowicziana
Y 1: Betula ermani<

1980 [Eﬁ:

0 20 40 60 80 100
Frequency (%)

Pig. 24. Frequency change in the number of Betula mazximowicziana
and Betula ermanii in Quadrats 1 and 2 of Plot 1.
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FARLI, Hd, 75 7 ORI ABRE, @R 200cm ALAOBEENRE - TH 5,
hE ¥, 197755 1979 F ¥ T SEM OV TAD L, ARBOBEI HIERNTH
D, £ 400cm KBWOBRHECIZLBHEE DK 70~90% 2EFLTWAHTZ L bk B,
1979 SR LI 722 &, BB E R 200cm RROBEALFLEKBRORBENETHOLA

1] .
gw"ﬁ Height class
ae 15 1 : 3-5
N 2 s 5=-10
5y 10 ] 3 :10-15
we s 4 :15-20
o 5 :20-25
M Y 6 :25-30 cm
g 1 2 3 4 5 6 1 2 3 4 5 6
= Height class
Fig. 25. Number of Picea jezoensis saplings in each height grade of
Quadrats 1 and 2 of Plot 1 in 1977.
[]: Saplings that were alive during 1977 to 1981.
Il : Saplings that died during 1977 to 1981.
1977 1978
E
S 4.0 - 4.0 °
o
g : 8 8 %% e
> 2.0 oS o 2.0 % " ,000 ©
+ o* ’.°°2'o % O
5 0% * o
= 3
2 ° 4 % 4 o
o ‘.* T T 1 T o L )
5 5 10 15 20 0 5 10 15 20
=
- 1979 1980
S
:g 4.0 . 4.0 o
ol ° :
o o o o
$ °° o °0%0
< 2.0 e ® o 2.0 - o
= © oo o o
ol o ° o %, 0
(] 0 g © o © (]
= ° o
5 10 15 20 0 5 10 15 20
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Pig. 26. Transition of the relationship between height and height growth in the

next year of Picea jezoensis saplings {Height<10.0cm in 1977) in each
investigated year during 1977 to 1980 in Quadrats 1 and 2 of Plot 1.

O: Saplings that were alive during 1977 to 1981,

® : Saplings that died during 1977 to 1981,
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Rraditss Ry TBEA50bh, 1981 £REF LK 7 H v -32140.0~60.0 cm,
7 HA4H VAR 1200 cm B EOBEMY BRCH T ABHELYBR LTV 2,

Fig. 25 1%, 1977 B} 5 = V= 7 B OB B A A B % 1981 £ ¥ T 4 FRICHE L
oo, TOMMREE LR FTERZRERLICLDOTH S, D REFEEE B
BEBRERYHLHLT WS, 1977 ECHEE 100em L EThoto= V= V228 T 10 Ak
THBHN, DL IBLEFCRBRE LTI 1BETh Lk, —7F, 1977 F
E100cm RETHolo= V= Y IZLW T B/ETH B, Zhbi 1981 % T 23 AN
WFEL, 16 BEREELE, P FRYROVWTRERLR -8, 1977 EeBodbhlz 98
o5y, 181EEFTEBE LI T 2BKCBRE ih o,

Fig. 26 1%, & { KD &R Ui 10.0 cm KWO = /= v #if 39 B oLTEh
SOMEERREBYAILLDTHS, b, £775 7 oREhciz& B0 Yefs, ficik
FOBEOBBEERN L - ThDH, Tl 0 L1981 £ ¥ THF LicEE, € X181E¥T
CRTE LTcBEEEYEDL LTS, ¥F, BESHRELYRSE, ThX77 7 ERENRLEN
BACBETHLLLTELTWAZ EnD, thb=/=YHEBOBBIIERMICE~

9] Q
]
2 6.0 1 .
0
o~
b 1977 ° 1978
5 4.0 . 4.0 &
0 o °
= o
+ Q
Q
5 2.0 4 °5° 2.0 .
=1 [=o] o Q
g
o
o 0 5 10 15 20 0 5 10 15 20
%; 1979 1980
ord iy
- o W 0
4-0 N o 4-0' >
o® o OQ%
2.0 | 2.0- °
[~]
()
0 5 10 15 20 0 5 10 15 20 25

Height (cm)

Fig. 27. Transition of the relationship between height and height growth in the
next year of Abies sachalinensis saplings in each investigated year during
1977 to 1980.
O : Saplings that were alive during 1977 to 1981.
@ : Saplings that died during 1977 to 1981.
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WIMLTWABZ Edibbhs, O¥EBEEREROBILICOWTARD L, ZhHLIXBEL HH 30
cm R E EFE S TR D, MMER L ATV, ZOZ &3, 1977 FicfiE 10.0 cm R
THhote= V2 YHHC OV, TOROBRBERIBHEOREIRRAELbDELLT
HALRBED -2 EXFEHR LTS, ¥, 0 CRLEEEREL @ TRLEKEMRE
OMBEREYHE TS L, ChboMRiREAERBRALRI, LK -T, HITHRE
EhoTezbOBRBECE L RKBEOHEER, LR EdoBRERENEFERL
BRTE o Tz EBEET S DO TlXiRV &V 5,

Fig. 2713, ME:ABRORFE b F= Y BB oW TRALLOTHE, ZOBED, £
BEARCHITLAHATHSE, BEBGLELFEGOBRERBRCENRVAT= V=Y
e AROBER LTS, L Lichh, TOBEBTE UKL 2EFEE R,
CDRB=V =Y DBHFEERESRIEH> T D,

Plot 2

Table 13 iwit, Plot 2 @} FE Liz=2 F 7 — b 34T 5 EAE#EE O 1977 £z 813 5
BEENERLR L, T2 TIZLMC 135 K/4.0m? 0 GAEME ZED ORI, Zh% ha
Y AFIHE TS L 337,500 k/ha &ieh, = V=214 K TLE0 844% ¥ D5, B
BIIRATI7.7cm TH » 722, #990% 1385 10.0 cm iR HEEREO L O TH - 1,
VARV EALA D VAREF A VAD2BTHBHN, DR TH 16 KE 2450 11.9% &b
DHEHEER, ZOM, P FeY, =V 3y avrFRALRED, WThd I AHE
o T3,

Fig. 28 12, 1977~1981 ED {FEW 1T 5 » v MO B AL R L, 1978 0D
BB COITBE L BB 400 cm FRCh 525, 1979 ELURTIRF 7 7 v OB EERIEE
WEELTWDORML, v &A4H v AR EeldER 2B L, 1980~1981 G i3
Elom M ErELT\3,

Fig. 29 13, 1977 fEwc it 5 = V'~ v fefsf 114 k% [ B (#7% 3.0~50cm), I1# (5.0~

Table 13. Number distribution in each height grade of trees in
Quadrat 3 of Plot 2 in 1977

Number of trees in each height grade (cm)

Species
3~4 ~6 ~8 ~10 ~12 ~14 ~16 ~18 ~20 ~22 ~24 ~26 ~28 28~ Total
Picea jezoensis 20 38 23 18 11 3 . 1 . . . . . . 114
Abies sachalinensis 1 1 . . . . . . . . . . . . 2
Betula
mazximowicziana 1 1 1 1 5
Betula ermanii . 2 2 2 . 1 . . . . 1 2 1 . 11
Saliz hultenii . 3 . . . . . . . . . . . . 3

Total 22 42 28 20 11 5 1 2 . . 1 2 1 - 135
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Fig. 28. Number transition of Betula maximowicziana and Betula ermanii
during 1977 to 1981 in Quadrat 3 of Plot 2.~

B : Betula maximowicziana
[T : Betula ermanii

I:3-20, I1: 20-40, I1I: 40-60, IV: 60-80, V: 80-100, VI: 100<cm

10.0cm), IIT B (& 10.0~17.7cm) @ 3 A — 7w}, &7/ -7l erohobiEE
EBBAYRLELDOTH D, M, 0 RE /L — 7OFHETE, @ TETHHELERYED
LTWwb, Zhi i CEFHBREERBEOTC OV T A B &, 1978 EDBME T I #n
18cm, IT B2 23cm, TILBEA 28cm &5 Twh, LihioT, & DEOBES R I3EH
BOKEIRBE LMD TRERTVWAZ EHbh5, UL, 1979 Ui s & 71
— 72 % F#H# 1.0 cm/yr DBTET L, 1981 £ ¥ CHVET LRBBOSW T 5,

Table 14 12it, ZOBBTE CARBABHEBORBARE R LI, » vAETR, £rav
AOREEIZIRS, TEAL VAL 19T84E L 181 ErrhFh L AAHELTW5, —F, =
Ve 31981 £ ¥ TR IS EEHENHMELTE D, ToOMMOEHFRIL842S LirsTn5b,
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Fig. 29. Change of mean height and height growth in different three groups
of Picea jezoensis saplings during 1977 to 1981 in Quadrat 3 of Plot 2.
The saplings are grouped by their height in 1977 as follows; I: 3-5, II: 5-10,
II1: 10-17.5cm, Height change is indicated by open circles (O) and height
growth is indicated by closed circles (®).
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Table 14. Number of dead trees during 1978 to 1981
in Quadrat 3 of Plot 2

Number of dead trees

Species . Total
\ 1978 1979 1980 1981
Picea jezoensis 3 2 4 9 18
Abies sachalinensis 1 1
Betula mazximowicziana ] 1 1 2
Salix hultenii . 1 1 2
Total 4 3 7 9 23

Table 15. Number of trees in height grade in Quadrat 4 of
Plot 3 in 1977

Number of trees in each height grade (em)

Species
3~10 ~20 ~30 ~40 ~50 ~60 ~70 ~80 ~90 ~100 100~ Total
Picea jezoensis 28 34 34 18 4 . . . . . . 118
Abies sachalinensis 19 18 5 - . . . . . . . 42
Betula ermanii 1 7 2 6 2 2 2 2 1 . 2 27
Betula maximowicziana 2 3 4 2 . 3 . . . 2 5 21
Salixz hultenii 1 . 1 1 3 . 1 . 1 . . 8
Phellodendron amurense
A . . 1 2 3
var, sachalinense
Sorbus commizxta . . ) . 1 . . . . . 2
Quercus mongolica var. 1 1
grosseserrata
Magnolia obovata . . . 1 . . . . . . . 1
Total 52 62 48 30 9 6 3 2 2 2 7 223
Plot 3

Table 15 iziZ, Plot 3 @BFE Lz F 35—+ 4 AT 2 SRR O 1977 £ kit 3
BEEANEAREY R L, &2 Tiiei©2234/25.0 m? o BABE#E ARSI, Thi ha
UDABCHRETSHLE 892004/ ha Ligh, =V = VX118 ACRED529% i, M
IR AR T46.0cm THH, #¥20% #EE200cm Mz TW5, F F< 342K TLko
188% i 50, BEAEPBE200cm KW THB, # vAAFHRIVYFA v L Erhy
ADLETHBH, ThHRDHRTS 9 KLLMD 20% ¥ adsCBER, 2T
ZDRINT, ern~/sF g, =V 73y avFFE, Fra= FiRES5ERREDLRIHNNT
hb T AL oTw3,

Fig. 30 iz, 1977~1981 £ R EICRIT D » v A FOBERHIARE R L, ks, o 0f
B Cled v ABHOREIEI AL, 1978 Ry £ 4 vl 1K, 1981 e ¥y h v 3Kk
toTnb, Hv-ABL, 1977 FOBRM T 800 cm Ko BEHBCHEF LT3, Larlk
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N 1978 LIt b E Zh BV &4 vk
DIEAB LB EER Y2, 1980 EINZEA LD
OEE1.0~40m EL, =V ~=Y, F F= Y
DEAREETR LI,

Fig. 31 43, 1977 ekt b=V~ S ¥ I ¥
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(17 20.0~30.0 cm), IV # (7 30.0cm L k) o 4
IN—FenF, &7 —TFD1978~1981 i B 1T
HPEBEERBEL EHEEREDEBH R (Coefhi-
cient of variation (%)) ODFLIC DV THRizd O’E‘%
5, 20ROEMIL, £H T L RRDICELHBRL
EBOFE R LI, 2hke T g, 19775 c RERE
s LTE X I iz £ 0% 0.8~1.8cm/yr Dff
VEHRRETCB T ENbI B, ¥, TofEix IL#,
UI Beienbic Lichi>THAL, IV #TI255~T75
cm/yr Lo Tnb, O Ehb, ==Y
1978~1981 SE iR LB R B, &L LT
HOREIRCRA-TVAHENL D, DERROLEH
CRLE 74— 7EEOERESERBICOVTRD
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Fig. 30. Number transition of Betula
maximowicziana and Betula ermanii
saplings during 1977 to 1981 in Qu-
adrat 4 of Plot 3.

I : Betula maximowicziana.
[ 1: Betula ermanii.
1:3-20, I1: 20-40, II1: 40-60, IV : 60-
80, V: 80-100, VI: 100<cm

0

1978 1979 1980 1981

Year

Change of the mean values and coefficient of variation in the increment of height growth

of Picea jezoensis saplings during 1981 to 1981 in Quadrat 4 of Plot 3. The saplings are

grouped by their height in 1977 as follows; @:

3-10, ©: 10-20, []: 20-30, ~: 30<cm
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THBEOREVW IV - 73 ENSVWEHRRERY L Y, 71 -TRBGKOBEERRC T
Y EHINEL BBEAE RS, LhL, (R IFBARTEHEERED 7 V¥ %245
L1979 OB CIT II B L AR XU A%, 1980~1981 £ Ti3 4 Z o — FHl/p L in o T B,

Fig. 3213, U EELABOBREEL F FeYROWTRALIDTH B, = TR 1977 Fic
B3 b P v fEEA T8 (B 3.0~10.0 cm), 11 & (85 10.0~20.0 cm) IIL B (B 20.0cm
LIE) @38 7r—Freiyidt, ¥F, NOEMCR LEERSLOFTPHRREREDOEC
EHTAE, 1977 S RERER L LIRS 3R I o2 0BOMONE 1.6~25cm/yr &7
wTWb, Ft, SOt /=Y ERBILUIFE kALK, THAL, S IIH
T3 7.3~144dcm/yr L -TWwb, LichsT, b F=YHEBOBRE S Thb A 1978~1981
FErRLEBEEREL, 264 LTHBHEOAESRRE LD THH LWL D, P&
MoHMCR Uik 74— 7EEOEREERBCOVWTRDLEEHER OB/ E 2 B &,
1978~1981 FDRE L LBEOKREVW I/ A - T @ EPSVERE - TR Y, 7 —THEKD
BEERERI 7 Y FIVNEL RBEAEZE T 5,

Table 16 i, 1978~1981 i =V =Y, F F=oy#BcE Ul ERE, &7/10r—-7
MR L, =/ = YR owTas e, ot CfBRef T2 4k, fERI
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Fig. 32. Change of the mean values and coefficient of variation in the increment
of height growth of Abies sachalinensis saplings during 1978 to 1981 in
Quadrat 4 of Plot 3.

The saplings are grouped by their height in 1977 as follows; @: 3-10, O : 10-20,
[J: 20-30cm
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Table 16. Number of dead trees during 1978 to 1981
in Quadrat 4 of Plot 3

. Number of dead trees
Height class Total

1978 1979 1980 1981

Species

{(cm)

I 3~10 2 1 8 4 15
o 10~20 1 . 1 3

Picea jezoensis
H 20~30 . . 1 1 2
IV 30< 0
I 3~10 . 1 1
Abies sachalinensis I 10~20 1 3
m 29~30 . . . 2 0
Total — 4 2 10 8 24

181 TR Br2ExLicoTnbh,

VIIL. BEHEEORBEHER

IV,VETI, RAKAOBERES XOHRE Wik ksT o=~y 0ORFHECRTS
FEREREYRLE, ¥ VIETRRARNORI AR HIICERIRITHIIER I LE 2
CRFH=V=yohFRREYASHK LIz, FEBETR, ChboBRCLich,T=V =Y
EHOERE L BRSO LOANBRC OV TERLIOMEORIEL T 5,

VII-1 @A ERESH

IV-2 Tit, REAKARCHRE LA HHK 042ha) AeErT5=Y~<>, b F=YHKK
(Height=1.3m) 0 80% ABIAKLE, BkERIME LTEHLILLOTHY, 77 < F,
12 ¥ H=F, ~)F) R ELLBERINBEEHRKKR Height21.3m) (224D %) 80% 234k
Rart: LTEFH LD TH B Z LB B A Lic (Table 1, Table 2), Z 0fER»6, B
AEg=v=y, P F=YRIBYTELN, FFH<F, 427 h=FhELKEHBEOES
CRIARE R ER L L O EBAHEEIRS, AR EOTMERCOWTRIRETIELS
QOMBHBIRENT VS, & LITEBED 12, AREEL —BHRKOBELAEDO LAV OWT
AL, KAROAFTHMC KT 2EKRDOEKE, BERIIV-THIKKCENTHCSWELR
LT, ERNTCW3, IR 3, MRCET 5=V =Y ORFERCAFLHELT,
BEOFEH, ERORECIZERFRLELhERT BRI L oMH, BEOEBLS
BEEZEF TS, BE 3L CBEEEH»S - oMBEcHh, BANBLRCELCS VT
BHWROBELYBRB L2 ABELHETHLIER L, ¥, =/~Y0EHHEERL LTHE
EPHRELLLAED 3, YHKRE) V27 =T LTBRETAD = V=Yt 5T, &
KRB O REBILO D DGR ML IIMTH B L BTV, AR, ks 5
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RKREMGBOEF L BEL Opb YOV THMCKRE LEE? 13, BALABASE
NAEMEDHREERI D H 3P TH B LT3,

D EDHERIS, =V <y, P Pyl ERBEORH LR LTV HERKD L
TEXENREBEMDBZENTED, LOLERED, ThbOBMEFILTLLLAEREORK
BERCIEDREWEELDRBECE VT, BAD L OIHEHECOVTIZE SICFIOAE
DORFEMZ ALELDH LD EBPbID, £ TOER, RAKNOEH IOV L DT
PHLHE VYL ) AFTCIDEARSOWTOEELTTH S,

VETER, ¥ TEE Yo THRBCAR, chri~y vy (HERH) L€y + (ME
Bih) 0 200 B HENSHEREIhCWBZ E%RLE (Fig. 13, 2¥rhd oMy HiE
EEFBEOBEHE DA L OMIGERICOVTHAN, =V =y &3 UL+ HERREER
Ey bEID=Y v IR, L OBRHERBELI Y v FXhEy beBWTEhLhEVWHEE
KEELTLTCWDZERHALMC LI (Table 7), =Dz &b, H:E b Bt 1 5 TH#
oS MOV, ThtholENRETHEE L £ TS BRO L MFH L oM
BOWTERTHLENET D,

Rano X o, hERXARTRET 2B, 2E5~6 A0 2 » AHTHERE LT
WBEW L Liedis, I #E Fig. 2 iR Lic X 51, Z ORI w4 T5, L
Telo T O, BTFORYE, HEOARCLHBERASRIZEAFEERKOZCKTEREY
BRBAVY Y FO XS MBI, €y bO X5 RERKOMETIHIE b5 EBWE
RREBLYETLIENTHEINE, L2ATRE BAE E S EREFORERIEHRTT
DEHDC I > T Y BEB VbR TWAY, ¥, COXSREERA N VAR IIEE
i3, BEA MV AR IDEE L EEANCRFE CABEBB T hbbREMEOBEORKIT X » T
ATHL0EEZLRTHEY, LihisT, HEomBrs LTEANOE-BRE REED
I bR, ERERASMIEY MBS Ao PO b OHEHREE, BWEEREYETLO
ERRCEVCERMEY I RRBL T2 DLHEIRS,

PlEDzZ Enb, BEYHO~Y v FiX, BAE RO RFHIIHEIIMNE U THRE
THERBTHY, =V =YX LHETHEETREE L, ERNCHBEHREBC ST
LOBECERMELET LD, T TORHANIELL-TWHEWeD, ¥, v b
BT A2HEHRREEORAGEEEY —RICE» > EOFRARDVTUL, EREy Mk
DT 5B EHREES LOABEREC X BEAY¥EF 5 LA TES (Fig. 1),

Pk, RiEpito e s OB IS\, 22 TO=Y <Yy EHRNATELLIE
Mo THR U, hbOBRHFBRR LA T, BE, BIRkbtcERT2E, 22 TL=
Y=Y, PP YR FEREERMEEOEHFLFLLEN, 14 Y H=F, 7 A~ VRESE
HREEIRETAER DD L, BRI RAMRACE U/hEBEO MBI E UTEES
FohsBBTHE L, D2R¥WLMERD, ZOZEnh, ERLVEEVHHO~Y v
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FERRR BBRUME LTBETIERTHY, =V~ 3EEHRBEL L TRV
ZHORD, T TORABENIRELR>TWHLO LK IS,
VII-2 piEsRiSe

DER, AL IV, VBEORERKREC Lt - TRARADOEIRE, H5& hEtuc s 5
= V=7 OMHEERFECOWTRE T 5,

BIRETE, REFKRE LTOLRENBVRE, BAEO—FNREFHFIHB LB Fig. 4,
Fig. 8, Fig. 11), RABEHBERL BT B ==Y, F V=Y H#BOMHPERIRIFTH 5
B, RAREFNEBRIHEOL I, ERABREEI L RENDREL D Fig. 5, Z0ORDb
RERE, TTRBARAECSVCTHARYHB LTV AREOHRBBERLLLTHEC XS
by LBbh s (Fig. 6), &5 LTHEARETRBARENE s ldBERE LTOEFER Y
MR LAOBEEREY DS A= V=Y, P PV HBRE, BABI BRI -DEER
BROBEYZHBRARYE MBI ER ARV LAOHOAERY D=V <Y,
MY BEBHESAURIRD, RAVCERRIEFEY L I hbORBRIL, ILEE
EXOATHEBLYER T 5 (Fig. 8, Fig. 11),

—7, AERFHBO =<V, P F*YRRKCOWTHR IR ERENERELY LD L,
W b HYEINC BT ABEARIECE, RAL LA TEENE L LA EANEDD
h3 (Fig. 12), £ THRBE TR, AR i\ TR BRI D Hh iz Plot 2, Plot 3
CEFLTWwWe=Y=Y, F F=YEHRROMPEREELRA . TOKE, LEEFAR
DWW, L DAL LD 52 TEMEEZLh A E VAR L R LTWROHL,
TREHRRIBEAMCAHESZ L Oh BB WOI4 R %R LT\ 7z (Table 3), DALk o & 82
b, BRET—FHCEFLHB L=<, } F=Y#HBRRACR v Bo0EML, B
ARAO BB BIE LIt AR DOE S AZSHEIh TV B ENWI T ENTR LS, Th
¥ CORFTIE, BARERBTE=V~=Y, b FeYRBRARAE LSS, BVt
BROAREINDILERD B EEWLME LI, LALERD, ZhEBEEHEOAE S &
bXETE, BWHHERIARZLTLIFEECL - TAZOERL L 2LO T &M
Mbhb, fok ziE, Plot 2, Plot 3 R T 2 FTREFAOERELD E, WThoBast =
=Y OEDBEBII, P F= YR BT /& (Fig. 3, Fig. 7), 0 EEIL, BIEf
B0 O THERMCHCHIBE 2R TS 52 To= V=Y OBk OE S, T+
RhbBEEMEONEILDHHI0EE bR, WThicLTh, ZORENS= V=Y 2
BERE - TEHARECEWTHEEHERSYINBZ LN Fo VR BRTEHSETH B LHE
Eha, LiehioT, =V = IyRE - THECTHPHERITACBRAMUCLETH 510 b Tl
{, BHERD > 2 THELDTEEREBFCR-TWHLIDE VLD,

DER, HEIBHIE RIS =V =Y 0FPERERCOWTRET S, BRI L8
WHERE, <7 v FTR=v=Y, F F=Y0—AEREFIEBIh5 Fig 18, *0EE
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DOEDELT, BEVHHURAORKCAEFT THRBELRE, ++HORABHTET B
ERTE % (Fig. 15, Table 8), LasLie2is, Zhb=Y <>, bt F<Y#B0O 5 bERBER
RETDLZENTEDLDR, BRABERECECIERY 0T N TERIREAR
bh% (Fig. 18, Fig. 19), —J, =V= Y~ v v IBRERCBAEELR LD ZLNTE
TBEEORLOEDOEHFNTETH D, + F=Y DX 5 CBEEOHYBIHRT CRATE LM
LEGERZ TN LT LW Fig. 17), 20z b, =V=YRE T~y v I
MERDEHELRGTEEVTRAEELK 2, BWIHIARY T L2, RACYARBHE
CETHRDCLBETHBEN D THRL, BHEERCL > TLELDTEETH S Z E2EH
hs,

CVII-3 EH 4R

Plbwr, BARER IOCHEK YBickT 5= <y 0EFEMHCOVWTER, 2hbD
BRERM2D, =V~ ryREBEVCERREC X - TRAESE L, EVWmiitRic X - CTHEEMKER
ZRANDH I ERERNREFRO L, TihbbEFRALTIEETHH - LAHOLN B,

VII-4 FEF# o RIENRE

BIRE, BEVHHCKTHIBELSELTHE A= V= Y EHFHERO LT
BLLT, VIRERRLIHMRERI L2 KT 5=y~ 0 BRENERBIZZDOE
FRAEZRB LI D TH LBV TRAEALRS,

Na2 .y, MHEkoRBEBEC F 4 Y TREES XIOFOE I, BHNRHEOEEY
KT, BEBBCHEBORFLTCEEY S IEL, LUOKBTEREFTD B, &BRT
Wb, DREOHET, HBREHETERF 500K E =V =Y #BORE L DBFHELERD
o TREGIE LTERES BLOREY 28052083 TE50, 22 ThbZh&iziERAi
DEBWRINT WD, AR CL I BITIHMITEHRT LS 2D 5%, Plot 2 1 31EHMNY 3
o> THRE LAHBREHETORIR T THIKERIRIZLOTH B, COHIZEHWI LS 2 it
13, BERESEXEBLIBACH - TH, =V~ VHEENERLAOREDOLT, & v 8,
¥, BABREORABERZELDTARTH 7z (Table 15), Z oz Lix, Plot 2 238
WHBERYETIHENL L, HR—BORE, £ABLL > TELDTRRIIMTHS =
ERBRTHLDOERbI D, £ TZZ TR, ¥F Plot2 ikt 5=V~ YHBOBRATEE
RECDWTRET 5, ERETELRB LR EACKTS Plot 2B T3 =V~
i, RRBEARLCEET2RABEBOLOLEE LT, £2BRNCBEYEBRTIEBECER
BREVZ E, T-R EVNIVWZE, ERBELILR I (Fig. 21, Table 11), X Hhic
Hizix, MEMERLBREERE @ +EEE) LM EBALBREERE (ELE) o T EREF
pRDdbhIc Fig 22), ZOFRL, BRI THS Plot 2 CRAEHE Lic= v~ v R,
FTORFREZEDTEMC IS RELLBEEE L TWHC L, SHLRLZOEFTIBGEBED
AT VARLSRINI LB TRISATV DT L, 2BRL TS, ZOTEnD, By
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+TEERAETAMIERT LS 2 TH B Plot 2tk 5 = V= Y #BORAEERIIZ,
FOEFHATH HEVEEMEL ISRBLTWAL0LERIND,

SR, FHRES Ry tACBRE LA HROBERRC LT, BRAEEUREDE
GBI PLIEFRREZEZ DRI ECTHERY, BMIEBILO2BECRTE=V~
Y OEFRRECKB IR TV BELELROWTERFT 5,

Plot 113, 2fcMBoOMERYE LABERMIIEBI LE2MTH Y, FREOKRE
* I BEAEYEELTWHORNEE TH 5, BHH S FE&E 1977 Fic i 10.0 cm K
Thotzxv =, b F=viEBhi, 1978~198l Fr B CTHEERCEITL % & L it Fig.
26, Fig. 27), ZOREHEZ, 77 v PAREETHRE X 7B EAE, » v ABORCFERC X
530 LB (Fig. 24), ¥z 0BEBT, thbo= Y~y H#EEIIKENEE LN,
BERO F ¥ =y #BhicE ClEbTnTth - o (Fig. 26, Fig. 27), oz &4y, » v~
¥ KX I/ HEAFOBETIHIEHMT L2 M TH 5 Plot l tRAES Lic=V <Y
B2, 29 LEB2AGT CoRGRELYRETIEFHERATHLECTHMERYE LA
HEINHEE, SWEHELTUARAEZRLTVWS30LBEINS,

Plot 243, T CRBRIISCHEHRE LTI ERITLL2MTH D, BHOLEERYE
BMETAVTHTDD, CCTERBRSEYRBR LT EREBNEDLA e V< Y HED 5
, #990% (3#E 100 cm it/ b D TH o 1o (Table 13), FiozZ b b3 1979 £ LIRE,
BEOoX N ZHbTHOGCEITbREY R L, (Fig. 35), toRHELE LT, FEFKELTS
HvABOBE, FBKFORERLLETIHRCERA I VAD2ANRELLIRD, LAL,
HMEBEZOWTL, FOETEREEENZLDTEWEREND, ZOBEOFERL IS L
bhtews (Fig. 28), Lo Tohbo= Y=Y HEENDE LR LEEEEREOEITHI,
TTERBATERMLOLERALTWRERA VAR L THELR D EEXZ bR B, —H,
1977~1981 .0 A SR B3 2 = V' = Y MO EFRI 8427 Lir - T Y, Z OMOEEEK
Rk EHEEAEIAS R (Table 14), LlEDZ E25, @vHEERREBYET5HIIFH
SLbxMTHD Plot 2 iekid s ==y, RAEER LEIMchi - THEMSY
o TWBZ ERabhb, LLikds, T2 TORGERE TOEFHEATHHE
MEEYRM LD TRk, BABHECLE L ShA2EHERTD 5BV R ECK
ALi-boThnr LHEHEINS,

Plot 343, M ITETHICAEIHEW MBI EHMILL 2 THD, Plotl, Plot2 &
i, 192 ERER IO THD, LHLIDui=Y <>, b FvYORH#EHHE
KALRIATHMERZELL RIS T\5, ZZTO=Y <y, ERESELRI 19774
DHEETRAETEE BELbCr Py R A Ll T p, 1978 LB RAR
EXrF=y%THD, 3iF#EEVIREBE 7 » 1o (Table 15, Fig. 31, Fig. 32), ToRHEIL, &
QT 1978 E LG, ABLEEERYLZEY VABOBEEC LB LD LEESh D Fig. 30),
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¥RzoBRT, ==Y, eV EbERBONIVEBEEIFHBERRBEREVATY
%4 U7 (Fig. 31, Fig. 32), =z &k, » v Do, X KkBo=v=v, F FevH
BOBENMbDZ LR E-T, PM#EELPLCEZ OBRTLEAGBHA LI LD L%
FoT5, —F, 1977 F£ie 317 5521 10.0 cm ¥ & BESEMKC D - o=V~ v #ifo—
BN, 1980~198l FZ R LI EBBERRD 5 Y *i2, Dl RfcX s kfto=r=>,

P F Y EBOBE LR, BIPIVEDER-Twic (Fig. 3l), oz ki, &K
1980~19814E i CZ h b RIEHEE O = V' < Y B S RORB TSP LTRELL

ELDbEBE, ThOOBBERNOE LA FLERBRD L EXBERTHIOLEL
Shn (Table 16), BlEozZ End, =V=Y, + F=v, & v A8k ESEOBRBRESDH
DEENBIFAHI TR LO LM THS Plot 3 T, *hb04FBBTETHHEN, &
Qiz=V =y MBOEBCAFREERL>TWAHT Ldbnb, LHLEMRD, 25 LR
RTFeFs=v=v#EBOZL, BAEBERLOEFRRATHIECFHERY R LAH
R ECEAEFYIVEAFARBRBLTV-2bD BB SN,

LIk, i Lbrtesidts ="~y 04aBRECALh DKL, AKE, #E
VHFHOBELYE L THNLR =V =Y 0EFBRARC LR - THRAST A Z LR L T,
ZORFRAOEENBRLEERL LT,

VII-5 AR

ISR, ChETOBRBRCLEN ST, =V~ RREFMIFEEDOHTHEC T
RETS,

BRI, BB VB RR TS <y v ¥ (RS &R BRIIEE UTHEET R
ThD. LEtdoT, ThbiREOLBRHFVEERED 5 IXFBEO RBERBICIITHE
LYTHHH, BUERHEYRACEORRLTI= V<Y RIBEO X VIBERD, O
ZEmb, RARKRIC =Y~y DRFEFRLERT AT, BREKACHELET S Li3d
LAHA hiehbdbod LTEHBLEY AW~y v FROBERIIBEYERL, XRT
WAL ENL DABERRABEE RS S, LEL, KROKREET CRARONE LS
+BOBED RFAINDLOT, 20 X5 hBFTIELANCETHIRETHS, T, BED
5 SHBE T RcBe, =V <y HBIBAEEROENRATH5E V- WHERRK X
EGEEYHEINRBET L EBNTFEIAD, Lk TIBOERITHEE OB T
EBEVWTRINBLERDHIDERbRS,

B EERYE LTV ERI LL L, L 0REE, EABOXREYOZE
o1, HEBVERHEYBAEEORALTH= /v Y OoBMCRFE I VW25,
L Liehis, BRA b L ARERMcR LSBE, =/~ Y HEBRXRAEEOBRE CERY
BMHEShDD, BWTHERC Y > THEGHERY 1305 L EENEABTTRE LT
BROEBBRE~OBTRXMAEINS, LichisT, EXRBERELCBIFRILL XK
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TEEH Lic= V<Y HBOREERCR LG, RABCBALLY v-ABOERD BV IL=
Y=Y, PEYERHE, WU EHOMAARRINSIRE L CREO I BERYHHREE T
BAL, MERYRETSLEND S,

ROFEE L S fir B35 B8R Ry e LCbR 2 EER L, =V=Y, b
F=Y OBARRIREEE, ==Y EBIIARcRET I AR 7BEARE L FiIT
LoTHWEEY 51, RARBROBEKERCHIHAEFRRATHHEVIPERLHH
ThB/ER, KRCHETHZERTFEINDG, LedsT, 2O X5 niReRR s Lickh
DREEECD - T, ABX I7HEXBORA L WHEMOBR LB LA/ ERF
REENEENS,

BERERZLOLMRBWT=Y=Y, b F=Y, » v AMEBOETNRIFCRIRT
WEBE, =V VHEBOSREOEFRBRTHEECTERKC X » TREMEE I -
TwHHDEHELRSE, LLiahid, [BCEETAH v A-ABB IR ACBRALEBT
FHBEOBENHTIEoh, =V~ Y HEBLZOEFEAORE LB T WBBERTIE
TERELEETHIOETFHREIND, LT, 20X 5 hEHEH L+ HHEOKRE,
BERGEBECRT D V=Y, 5 v Syl E LM 22 RBrEFL, =~ i
DEFEREMELTHRELTWLERD S,

LA L]

ZOWRTE, =V BHERORBCEE,1PDLLELEZONIBAEE L ONLER
DEBYRENLEEE LM LOBECKVTEETAZ LEBDI, TOKR, k="
Y BROBLOWTL, ThNERIBE LTHRESTOh BTy, BEEFEREET
BBV XECERMEL LoD IO XS RIUMEBAEETH L ENTETHS LB
xbhic, =/ =V OEHRBRACETHZORMIL, BORLEERERM»LELRILD L DD
RHETHH, LR TERRIIIEATHRBELHRC, TOWEEZ Y OWTHRET L
TV RBBERDAH, COMRCETH2HEITHILL 2 MOAEBTRRBEL, F00LOD
AR TH 5,

FRCORML, =V <Y AEOEEMHEN L L TERHERLBESHORLC DL
SEEXBRMETHLDOTHoN, TOIIRBLDE, =V Y EHRRELORRCHD
bAREBRICOVCOFENBERID 5\ L, ZOBECE T8t mEEEL Thb s
R+ sERHERHTC LN TE 3004 @R,

WThic LT, 25 LERRERLLBLh =Y~y BHcET2560 58 E11,
RBHER L VI REOBTR T, TOREXELAHBbh TR viw, ZoF
%D, CBERAKERORBRCET S - LethilEwTth 5,
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ARRETITDLebich, REEREEFTRERERERE ) RETHEE L,
BYULRHBEYBL hRABA I, CCROLPLEROEYE TS, T, Jtilakys
FHRAERDY LTFEEZRZNEB RO O AERS BB A HREXDHE, RAHkEREH
FEREXEBERCIL, BRELBAERLBDLELACARLOPARMER -7, S5, REH
FHEREREDERCIEREHER L ORI R« OB RAHNE L 21T,

JL¥EE R B B R TR E KRR R &E e > O AR SR B HkE
REEEML COBAEMCIE, ThDTHEICRAMRBD Il W EERY IR T2,

T, LBEAFREERENENANERAEED T, ARYERERERERRELT
BT, REZRBFRLDFELEERE, AEBNI2E5 L LA CBLHEERYS T,

HhOEDH 2 CEATREOBEETHRETH S,

] B

==Y DRBEFCOVTUL, WERRRBRENS Y, 2OZ &Y, =V~ YRRE
RORBELBAL R0 LEEENEROV L DLW B, ZOMETE, =V YDRAE
BEEMHAEROERBY AN AT ELG LOBETHOICT A ExRAR T, FOKE,
=Y RRVCERMHEC L > TRAREL, BEVWIHERC X » CHEAHEY 0D L%
BFRARETHOMETHH LB bndinsTe, ¥, ZCTRIOEHBRC Lot
=V =Y RAEFMYIFEEOERNFECOVWTRERE L,

AREIL, 1977 5 1981 e pd TR R F B Y M B RIEM FEE KO & 1K B 28 #
RTT T, HRE L= V=Y OBFUMIE, HWAOEAKLE, E v B XU 1972 Frek
VARV HEER S EB T Ls 2 Th 5,

BARLELCREDHMICHITIBAER LR

1) RBHARELTZ=V=Y, F F=YHKK @& 1.3m LLE) &, ThZThi 80% A
BARLE BEECEFHTERDOTH o T+ I K, 1 2 h=F, ~ ) F )V RELLERIh
S IREBMRAR (8% 1.3 m DLE) 12, £B 0% 80% BWHIRCEH 5L D TH - 7 (Table 1, 2),

2 BARETE, BABHMORM 7c=Y <Y, F FeYHEBEL FhLIVBATE
DERI=YV=Y, b FYHEREL D ECIHEREZR LT\ (Fig. 5), BARBMHORL S
ZODEFRARRD, BRECBTHEBLZHER LT\ (Fig. 8,11), EEEH AL, WALk
55 2 TEHREVOHER%T LTV Fig. 12, Table 3), Zhiext LT TREFARIEA
e RFRBCIHERE R LT, =V YR TRBEFARCLEDHESE, FFYC
 BRTELL Ed o (Fig. 8,7),

) HELHHMTIE, =YY, FF=YREOBEFRBEIC, PID=Y VY, &
BHEREEL, ~ 7V FIVEy PEBOTZThEhBCESREEX R THEARXAAD R
(Table 7),
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@ =9 v FTHABBCEL T o=V =Y, FF=YEHFRKOMBERIL, WThi
FbHTHEN - (Fig. 18,19, =¥ v FRBT 5=V =Y HEORAREL =V ¥ FOBK
BEHREBEOLRTWE, Thed LT F=vid, BEOHSOEE TRV THRAER LMK
LT\ (Fig. 17),

HMEEHMCUDABICHITOIBAERENBLER

Q) BEERTULO XML, =V ~YRE > TIFRARIMERIBENE, BRLT
BIEHTLOLLBTE, FORATERRA TS 2B VERME, BAHESERTHLIENY
PEBC X - THLOMY, ML+ 5 [Fig. 21, 25, 31, 32, Table 15, 16), LAsL, #u»
THERREPM OB BE, =V~ Y XRAREROMERY BIM L b h 5 (Fig. 35,
Table 11),

(2 WELHIEHRTLOLLMTIE, BETDH v ABEREN= v~y #EICH
WEEXB XIET, TORBR, =V~ BEREEHEERR T EEVIHERORIEIART
&y ABZHFET S (Fig. 24, 26),
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Summary

Many problems concerning the natural regeneration of Picea jezoensis CARR. are left

unsolved, and these facts are seemed to be indirectly causing the conspicuous diminition of its
natural resources in Hokkaido. The author made an attempt to clarify the establishment and
the early growth of this species in relation to the actual habitat conditions. In this study, it
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was clarified that the natural regenerational way of this species is the successful establishment
of seedlings by high bearing ability against dry condition and the individual maintenance by
rapid early growth. And according to these results, the author made the practical proposals
concerning the silvicultural treatment in relation to the natural regeneration of this species.

The investigation was carried out in the mixed forest at Teshio Experiment Forest of
Hokkaido University from 1977 to 1981. In this study, three representative seed beds in
natural regeneration were selected as follows; fallen trees and uprooted grounds in natural
forest, and soil-raked grounds which were created in Sasa communities to promote the treat-
ment of natural regeneration by rakedozer in 1972.

Establishment and early growth of seedlings on the fallen trees and uprooted grounds.

(1) Among all the regenerated trees (Height=1.3 m) in the forest stand, almost 80% of
Picea jezoensis CARR. and Abies sachalinensis MASTERS trees were severally seen to have
estahblished on the fallen trees and stumps, and the same percentage of broad-leaved trees
(Sorbus commizxta HEDL., Acer mono MaxiM., Kalopanax pictus NAKAI and others) were
seen on the forest floor (Table 1. 2).

{2) On the fallen trees, the early growth of the older coniferous saplings were more rapid
than that of the younger ones (Fig. 5). The two groups of regenerated trees with different
establishment period, formed the two series layers (Fig. 8, 11). The coniferous saplings in the
upper layer indicated the rapid early growth favorable to becoming adult trees. But the ones
in the lower layer indicated the remarkably slow early growth (Fig. 12, Table 3). In the lower
layer, the Picea jezoensis CARR. saplings were considerably few as compared with the Abies
sachalinensis MASTERS ones (Fig. 3, 7).

(3) The species composing sub-polar forest such as Picea jezoensis CARR. or Abies sacha-
linensis MASTERS had higher densities in individuals on mounds than on pits. On the other
hand, many species composing cool temperate forest had higher densities on pits than on
mounds (Table 7).

(4) The coniferous juveniles on mounds indicated that their early growth were particularly
rapid (Fig. 18, 19). The Picea jezoensis CARR. saplings on the mound were composed only
by the individuals invaded immediately after the mound was created, while the Abies sacha-
linensis MASTERS saplings were composed not only by the individuals invaded simultaneously
with Picea jezoensis CARR., but also by the ones invaded laterwords under the closed crowns
of them (Fig. 17).

Establishment and early growth in the soil-raked grounds.

(1) Ocasionally, soil-raked ground offer the favorable conditions to the Picea jezoensis
CARR. seedlings. In the soil-raked ground characterized by its dry scil, Picea jezoensis CARR.
can produce many seedlings (Fig. 21, 25) and develop many saplings (Fig. 31, 32 Table 15, 16)
by its natural regenerational way of the establishment by high bearing ability against dry
condition and of the individual maintenance by rapid early growth. But when the intensively
dry stress continues, the seedlings are so injured that they can not develop to the saplings
(Fig. 35, Table 11).

(2) At the wet soil-raked ground, the Picea jezoensis CARR. seedlings are intensively
suppressed by higher densities of birches and large grasses. As a result, most of seedlings
can not have the regenerational way of the individual maintenance by rapid early growth
(Fig. 24, 26).



