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Fig. 1. Location of study site.
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Table 1. A survey of the results

Plot-1 (50 m X 50 m) Plot-2 (50 m X 50 m)

units 1977 1984 1977 1984

Number of trees /ha 1220 1468 1744 1940
Stand volume m3/ha 69.8 73.1 53.6 67.3
Mean DBH cm 10.3 10.0 8.7 9.0
Mean height m 7.8 8.3 72 7.8
Mean volume m3 0.057 0.050 0.031 0.035
Changes of number

Survived /ha 1104 1548

Dead /ha 116 196

Ingrowth /ha 364 392
Changes in stand volume

Gross increments m3/ha-yr. 1.09 2.64

Vol. of dead trees m3/ha-yr. 1.20 1.29

Pure increments m3/ha-yr. —0.11 1.36

Vol. of ingrowth trees m3/ha-yr. 0.57 0.60
Annual growth increments of survived trees

DBH cm/yr 017 0.18

Height m/yr 0.12 0.13

Volume m3/yr 0.0010 0.0017
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Pig. 2. The diameter-class distribution of Plot-1 (upper)
and Plot-2 (lower).

Trees with diameter smaller than 5cm are
excluded. Closed bars and striped bars repre-
sent dead trees from 1977 to 1984 and ingrowth
trees arised in 7 years (new trees> 5cm), re-
spectively.
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Fig. 3. The diameter-class distribution by species of Plot-1 in 1977
(upper) and 1984 (lower).
Symbols are the same as in Fig. 2. Q: Quercus mongolica var. grosseserrata;
F: Frazinus lanuginosa; C: Carpinus cordata; O: Ostrya japonica; S:
Sorbus alnifolia; P: Prunus sargentii; A: Acer palmatum var. matsumurae;

M : Magnolia obovata; T: Tilia japonica; Am: Acer mono As: Acanthopanax
sciadophylloides; Sb: Salix hultenii var. angustifolia.
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Fig. 4. The diameter-class distribution by species of Plot-2 in 1977 (upper) and 1984 (lower).
The symbols are the same as in Fig. 2. Refer the abbreviation to Fig. 3.
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HoEVGEEIERY, WEECEVWEBEILFHEERTZENALLRA TS (Sakal et al
1985), FHiR (1979) 274 %, =V ¥ ~=%7 3 TRERY, 7+ x%, +72.5, 7XF5v
TLROHHBEHRE L THY, SEOKEL—HTS, I X7 7% Plot-l, Plot-2 L e L
B R Lich, R - %I 1979), RS (1979) i X % & KD 60 4£4: D ZRHKTIXTER
A RL T,
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Fig. 5. The height-class™distribution of Plot-1 (upper) and Plot-2 (lower).

Trees with diameter smaller than 5cm are excluded. Symbols
are the same as in Fig. 2.
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Table 2. Growth increments of each species (Plot-1)

Annual growth increments Total vol.

Species Number  ppy Height  Volume increment

(mm/yr)  (emfyr) (em¥/yr) (m3/year)
Quercus mongolica var. grosseserrata 36 3.28 281 2450 0.088
Fraxinus lanuginosa 43 1.47 14.3 970 0.042
Carpinus cordata 49 1.32 15.0 1320 0.064
Ostrya japonica 25 2.39 5.0 2460 0.062
Sorbus alnifolia 20 213 18.8 1900 0.038
Prunus spp. 24 1.35 8.3 1250 0.030
Acer palmatum var. matsumurae 15 0.20 —154 —3910 —0.059
Magnolia ovobata 13 1.45 164 1030 0.013
Tilia japonica 11 1.30 12.7 1300 0.015
Acer mono 8 1.32 —17.9 —5400 —0.043
Saliz hultenii var. angustifola 5 1.43 10.9 790 0.004
Acanthopanax sciadophylloides 7 3.65 15.9 2800 0.020
Others 20 0.77 9.9 — 390 —0.008
Total 276 0.272

Table 3. Growth increments of each species (Plot-2)

Annual growth increments Total vol.

Species Number ppy Height Volume increment

(mm) (cm) (cm3) (m3/year)
Quercus mongolica var. grosseserrata 54 3.17 20.1 2740 0.148
Frazinus lanuginosa 9 273 10.4 2090 0.019
Carpinus cordata 57 0.79 7.0 790 0.045
Ostrya japonica 23 2.42 10.1 2660 0.061
Sorbus alnifolia 33 1.85 14.6 2100 0.069
Prunus spp. 60 1.26 73 690 0.042
Acer palmatum var. matsumurae 7 0.67 54 4110 0.029
Magnolia ovobata 41 1.55 119 1080 0.044
Tilia japonica 20 126 17.3 1550 0.031
Acer mono 18 1.94 10.9 2120 0.038
Saliz hultenii var. angustifolia 19 1.79 21.0 1100 0.021
Acanthopanax sciadophylloides 21 2.80 19.1 3840 0.081
Others 25 1.73 121 1330 0.033

Total 387 ' 0.661
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Table 4, Table 5 CEBAOEREREDO %2R L,

Table 4. Distribution of annual DBH growth increments in
each species (mm/yr, Plot-1)

Species DBH growth —flimm —111 _? ? ? ;1 1 ? Total
(mm/yr) —4 -2 0 2 4 6 10

Quercus mongolica var. grosseserrata 0 1 1 6 15 7 5 1 36
Fraxinus lanuginosa 1 0 1 25 15 0 1 0 43
Carpinus cordata 0 0 2 36 9 2 0 0 49
Ostrya japonica 0 0 1 10 4 1 0 25
Sorbus alnifolia 0 0 0 9 9 2 0 0 20
Prunus spp. 0 1 1 12 10 0 0 0 24
Acer palmatum var. matsumurae 2 1 3 7 1 0 1 0 15
Magnolia ovobata 0 0 0 10 3 0 0 0 13
Tilia japonica 0 0 2 7 1 1 0 0 11
Acer mono 0 0 2 4 2 0 0 0 8
Salix hultenii var. angustifolia 0 0 0 3 2 0 0 0 5
Acanthopanazx sciadophylioides 0 0 0 1 3 3 0 0 7
Others 0 1 4 11 4 0 0 0 20

Total 3 4 17 141 83 19 8 1 276

Table 5. Distribution of annual DBH growth increments in
each species (mm/yr, Plot-2)
Species DBH growth —?mm _? _? (l) % ‘11 ? 1 Total
(mm/yr) —4 —2 0 2 4 6 8 10

Quercus mongolica var. grosseserrata 0 0 2 13 19 16 3 1 54
Frazxinus lanuginosa 0 0 0 3 2 0 0 9
Carpinus cordata 0 0 16 33 7 0 1 0 57
Ostrya japonica 0 0 0 11 1 2 0 23
Sorbus alnifolia 0 1 3 14 13 2 0 0 33
Prunus spp. 0 0 8 3 9 3 1 0 50
Acer palmatum var. matsumurae 0 1 1 3 2 0 0 0 7
Magnola ovobata 0 1 0 24 16 0 0 0 41
Tilia japonica 0 1 1 11 6 0 1 0 20
Acer mono 0 0 1 9 6 2 0 0 18
Salix hultenii var. angustifolia 0 0 1 11 6 1 0 0 19
Acanthopanazx sciadophylloides 0 0 1 7 7 4 2 0 21
Others 0 0 0 15 8 2 0 0 25

Total 0 4 34 193 112 33 10 1 387
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Table 6 iz, Plot-1 &k} 3, HBEHNO 1977 EECH B MWEBER 1~5cm) DA% &
1984 FBIZ BT HERROEE, IV, BARCETAHRHELT LI,

BEORAEL 1944 KL i b &< (ha Yt b 7776 X), BIERIT1X, #ExXEAETEL
T, ERCHTEHERBETA T, 7THFEeRELE 2 Lhbnrb, 74 L3, #FEX
BEREERL L, iz, Table2~5 LWL MRI S, EROEREE L TIIZEEL
WEIRWZ TRV, ThEREOLE - #RAKOE X THV, it h BB HDETSE
TWAHEE VW2 X5, 2¥k, BYERRCBLT, 7X*7v, $ X7, +7v-30Ed
M hBhole, Ll, TON, 7XF5 v, 47 v ABE LT, #RRIBCE I

Table 6. Number of saplings in 1977 and their ingrowth
rates in 1984 (Plot 1)

Species Number of saplings (DBH; 1-5 cm) Ingrowth Ingrowth rate (%)

1~ 2~ 3~ 4~  Total  trees (a) (b)
Quercus mongolica var.
grosseserrata 100 45 20 11 176 13 74 42.0
Frazinus lanuginosa 451 202 86 39 778 35 45 28.0
Carpinus cordata 92 41 21 12 166 9 5.4 27.3
Ostrya japonica 5 4 7 5 21 3 14.3 25.0
Sorbus alnifolia 171 39 22 20 252 6 24 14,3
Prunus spp. 45 33 15 14 107 1 10.3 379
Acer palmatum var.
matsumurae 50 4 0 0 54 0 0.0 —
Magnolia ovobata 10 3 28 0 0.0 0.0
Tilia japonica 28 7 2 43 1 2.3 12.5
Acer mono 63 11 12 4 90 2 22 12.5
Saliz hultenii var. angustifolia 0 0 3 1 4 2 50.0 50.0
Acanthopanax
sciadophylloides 10 6 4 8 23 2 8.7 286
Others 80 57 41 24 202 7 3.5 10.1
Total 1105 456 245 138 1944 91 47 23.8

* Number of ingrowth trees indicate values in 1984. (a); percentages of the number of
ingrowth trees to those of all the saplings, (b); percentages to those of saplings between
3 and 5c¢cm in DBH.
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2bhd, FLTRAOHENDTEE Tho D BECBEOB - BEORAIIZNEE
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By, ¥+ v 7 (gap) &2, WHGERHERIEE RS2y 7 (patch) Lo X b/h
SO RBRBEA (KR 1981) T, EBREOHEBSLRGOBERBBEYL L2 D LEXD D
(WATT 1947 ; IB% 1986), £ RiiRE LT, £HEEOLTE - ¥kl EREHE) 0SHEM
DOEMAEBRNBRLARREL D, SEE VDT ERGOEEBBELE LD L, BFR IS
Bk DEE (reiteration, HALLE et al.; 1978) REHFEH, * MBcBboBEREOR
HERErBeBEETHD, FE& - W 1978) i, LEBOEF 24 7% [HFL4 7] & TR
HFEL2A7) LRSTHEBRS Gl - FHR 1976) L oBI#ET, BE (1983) 13, BiEH
DAt BEARBEOEFRRY (RF758) & [~r=vEB) ghi) 5RHX 5 (FEAR 1982, 1985)
CEB LT, ARETHMY ETF T ey bOEBERPI L, ARELIRIBTBIODHH
BRESRP - EDB WD B, BEFOBEFEORAX S PRI ORAX 37r &
{biEB22 A28 (PIANKA 1978, fHEE 1978, GRIME 1979 7 &) L@ THRHNE ML B2 &%, &
BHTEBERE SIS, X5i1c, EGLER (1954), ConNELL and SLATYER (1977) /s &0 Kk
BBEDO 2 = X ABETHERHEEXRET 552 THLRKDLFRBETH S,

S, UEDI I RBRACI - TIRETEBOA LT — 20BN TS5 LT
BEREL TR > T LB BEELD
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BN 29 £ 15 SRR X » TRAZZF 5 MR A O B EH A ERHS G0m
x50m D e v b 2F/AN) OBRE 30 EH T TOEFERBCOWTOFRHNBHE TR 1, B
Bt e Licmi, 1977 FE L 1984 FECT - LRERRTH S, BHRUTRRT,

1) #*SLEET, HroBELYBLTRSE, Pot2 D3 MELEERIFCH -0, W
TRy DI, ABUTSV, BENADIL, BEEIEhEESL LV, HithRRBER
REBOMGTHE » T 7o (Table 1),

(2) Plot-1, Plot-2 DEES ML TTEE, MFEELICLBTH T, 7H 4, v<=
ICOERSMITERTERBE~NLEL LI, $ X775, 74 FE25~10cm OEREHET
ERRRBOVHERAR L V&L, EFoERLRTLETHR LI, =V vY<¥F7 5, &%
/%, avT7IREBOTIIERES~10cm X 3 10~20cm O AEA3H MM LT,

B BEEOLERBRLOVWTADE, 1ASTHOFPHERRBTERTL, REEETAT
3, IAXFSOREENRBIT -1, DWT, THEDOEREN, 1EXkY4kh, RERBLLCE
[55 /2 20%

4) Plot-l1 &8\ T, HBEFSLERRAFETIE, 7TAHFL2REXHNTEr o, Le
L, IXF+50ERRBI7AH 5L VR, BROK, ERRORPE TR 74 F2eo ER
RLTWI, '

(6) fEwE LT, BHOTERETIIAS, 7ry b&d 57 iRokyiz, HRaxch
EHUMORBR Yoo 5D EBLLAT,

6) Bite, KEROEIBRHELTH, L 0oF - MERCIERELRERVWEE, T
hbHREOBIAYZT LB TRMINZBBORT &% — vILOWTEELL,
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Summary

Many forest stands were seriously damaged by the 15th typhoon of 1954 in the Tomakomai
Experiment Forest, Hokkaido University, Japan. After damaged, two experimental plots
(50 m x50 m) were set up in disturbed stands and had been investigated continually for 30
years at an about 5-year interval.



B 29 415 B HRIC X 5 AESEEEKERKORR (1) (Btk-HA-ELE.-F+5-HE) 137

The results of a prelimiary analysis were as follows.

(1) Both forest stands at the two plots had little developed in 30 years after the dis-
turbance ; a large number of small sized trees and a little amount of stand volume increased.
But the stand of plot 1 had more developed than that of plot 2.

(2) The shape of diameter distribution in Plot-1 and Plot-2 was L-shaped both for 1977
and for 1984. During seven years, the diameter distribution of Ostrya japonica and Acer
palmatum subsp. matsumurae changed into near bell-shaped. For Quercus mongolica var.
grosseserrata and Frazxinus lanuginosa, the number of ingrowth stems was more than that of
dead stems, showing L-shaped distribution that reflected continuous regeneration. Prunus sar-
gentii, Magnolia obovata and Acanthopanax sciadophylloides showed a little reduction of
numbers in 5-10 cm diameter classes and incresed in 10-20 cm diameter classes.

(3) Q. mongolica var. grosseserrata, the dominant species of pre-disturbed stands, had
grown more rapidly than the other species in both the mean annual growth increments and
the total one. The next species was Ostrya japonica.

(4) In Plot 1, F. lanuginosa had maintained the largest number of saplings and ingrowth
trees. But Q. mongolica var. grosseserrata was one of the species showing the highest ingrowth
rate and had taken the second place in the number of ingrowth trees.

(5) In conclusion, it was suggested that the disturbed stands were gradually returning to
the pre-disturbed phase although by very slow degrees.

(7) Moreover, a successional pattern after a medium sized disturbance where many forest
trees of small to middle size should not been damaged was discussed.



