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T3, ILREFHH YO E L TTARBERREEEKE its TW BRI 5, ERE
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FTHEEM _RROREBMOBELIIAX LRBEO—DOTHHLELOLNS,

REE AR S EEROED S\ 0102 4 THRBRD LR BN, HvARmRELT
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120cm T, ERBEELHE L L0355, HEHCIBEFMN M, L, LEEXB, MY
b s LABHRBEREAREL TS, A F=y, =V =y¥hid LicsHERKS X
USHEBEMAFOT, EREE#HIcF/ +, 1 XF5, f4vH=F, ~)FY, ~a=
VisETH D, IRERKRE L TRILKBHOBEMRNEL, X535, »Vv A y=r5v
REHEL LT B,

AEMI, FHRBEE 169 RELCBEE L T4 E@HRESh 5 (LT, Nol~4 &335),
7B % Fig. 112, MRHFER Ewo\vT Tablel IR L1, W FH~BERM T, KK
BEm D7 =1 ¥ ricBbh, BERIZBEFRITBRTDH S, CORFIR> 5 H v 3,
ANYF) I ERLTHIBRT 52, BRUGTOWEMERL T X+ 538X £ 0% L
EDBMMROMS T, 1989 FE BT HHBIZTHETH D, HFABMIT 1984 FILHE X
h, Z03BbNo.1~3EoTik, BEOBELRETSHWT, RAEKCHERFELXE L

Kitami city

Abashiri sub-prefecture

Kitami city
o, to Bihoro town

Tsubetsu town

kun-neppu town

St
to Rikubetsu town )\”\\
!_. ,
r \
to Rikubetsu town
Tokachi sub-prefecture 0 10 km

Fig. 1. Location of the study plots.

Table 1. Outline of the study plots

Plot Area Thinning method Pruning method Treatment of the
(ha) in 1984 in 1984 forest floor

No.1 01 only the excellent-shaped pruned up to 6m from raked and cleared the vege-
trees standing after thinning the ground tation, mainly sasa, from
the forest floor

No. 2 0.1 thined only the canopy trees pruned up to 6m from non-treatment
the ground
No.3 0.1 only the excellent-shaped pruned up to 6m from non-treatment

trees standing after thinning the ground

No. 4 0.1 non-thinning non-pruning non-treatment
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TREL TR o7 No 4B & UCEMRE L, AR No. 1~3 2o\,
E6m FCRERELED TR LT, IHOLREERIBRAEFRE L £ 088
PRETHLD, KEENo. 1BV T+ ERELLIBEYREIRIHRAB LT T
7238 1984 FELBNCIIRR X - BF 2L, BRERBK s EELBNS,

I-2. BEF &

AT 1984 EEORMRFTIS & OF1989 48 10 A wefT /ey, 1984 Ei 3WBEERE S5 cm Ll ko
B s L URNBEE L ETELAEL 2, &I No.1 &4 cHEL, WEEEHT
HEEER LRSI, 1989 FORETCEWEERLAEL, BEI-O\ TLHE]E O &R
RV, BEowTiE, 1989 FBREL TV AARERYED, TRERCERRBLT
WE6m FToOELRDL, BEHED BEHRLXAVCTHERICL Y RD I, TAME
MBETTR-% No. 1 ie2owTiz, 1989 FORMETCEHR L T EEHB OB, X OHE
RRELL, TOMOBRBRBTIMEBE L EEI DL VBHEFI Db 0r0RFULF 2T
2R el

II. #& S

II-1. %30k

Ao FEE, LH KEE%X Table2 i, MEERMIALK Y Fig.2 wRkli, Th
HORBHIER L c—KGRCBEEL TREIRTV58, 1984 EOMKRLGIOBE X
770~1610 A&/ha LB VA K EL, B34 ERAIORLIKS L E 25, EEIL276~303
m?/ha TR & 7eEish o1, BRFEE TablelicRL e, BRAKLTERETAREY
fisotzNo.1 & 3 TRHMERHBREBIHT0%EL T, BERXRIZF /4 thot, ZhiT
ML No.2 TRMETB%DO LBER Y Thol, S 1989 Ficiy, FRBHOTE I
190~1390 A&/ha, #EE!3102~305m3/ha &EV-HKE L oo T B, HEIERMELIENIEER
B e 5 S LIRRBTS - 708, HREHEI1Z No. 1235 5 BAR 37%, No.22182%, No.3
DR42% LT, BMERRE» -7 No. 1 & 3 CTRBEDKTEREN LI hi, ZOmHAERM
TIR19BIFER B THHRELBEBL TV 50, EEMEKO No. 4 88X CHERBRPEL -1

Table 2. Density, volume and net growth rate of the plots

Before thinninng Amount of thinning After thinning 1989 Amount of dead trees Net growth
in 1984 in 1984 from 1984 to 1989 rate

Plot Density Volume No.of trees Volume Density Volume Density Volume No.of trees  Volume
(/ha)  (m/ha) (/ha) (m*/ha)  (/ha) (m%/ha) (/ha) (m’/ha) (/ha) (m3/ha)  (m*/ha-year)

No.1 770 275.70 580 188.30 190 87.40 190 102.10 0 0 2.94
No.2 1160 281.30 200 71.40 960 209.90 850 230.10 110 7.70 4.04
No.3 1070 303.20 810 203.70 260 99.50 260 126.10 0 0 5.32
No.4 1610 286.30 - - - - 1390 305.30 220 9.40 3.80

* No. 4: non-thinning
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ASOO' No.l No. 2 No. 3 No. 4
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.AOOF in 198
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o bl =TH JJH1Fh J{}L
20 40 20 40
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Fig. 2. Frequency distrbution of DBH in 1984 and 1989.
Dotted : trees thinned in 1984

No.2 T2 -FfifRRB L 7o » T T, D 5EMIK 8~12 cm D/PEREHLIZ 8~9Im?/ha D
MEARBELTV3,

BEERRD No. 4 TPMNEREHE VAR, BEREZLARMLEILEBTHY, RKER
1336~38cm KETHEHRG LIt T35,

WG DAL G 1984 . (WKl 70 ) ¥ COFYREEBEIZRBRK & 3L £ 4m¥/ha-%
THHH, BRADIXFSHOREEL L TBEAL? KRF Ok T 2.5~5.5m%/
ha &, BHF - Hl* 2ERED 150 F£EOMST 2 m*/ha-F, ERKTILRE THIEM »
1.9~4.3 m*/ha-5, WEHMHH CETF* 2 3.36m’/ha-dE: LTk h, HERERSHKS &L
TRFEHNRELE L LN S, SHROMBREL2.94~5.32 m*/ha- FCRBHBMTEOOE
DRET, BEH190 A/ha LB No. 1 TPEL o, MoK CIREROBA X
BAuh?, No lFAEEVHEKRERTSH 7% No.3 TRREEUMOFHARERE L VAL TV
%,

Rk DBEEDORBIZOVCT 1984 E & 1989 O MBEEE DB % Fig. 3IK/R L =, B
IREZROEX I No. 3 RV TIRIF1IGES LFBARE TEAROIRARERZIZR V2, E
BOFHHEREEY TR Ty I IRRRE OHBIAE L, MERRLBVEBEREL LT
W5, EBREMEO No. 4 it T5E No. 1Dy HRH I B ZLBEFEORERITAE L, BE
DRV E > E 25, No.3 bEGEOREEIKAEL, FLEROEE 112 L%
TkY, OB CIEREORERIDEERREOAZVWHALR DS, 2FL LT LEE
BEOBRIRELS, RERBEFORREEIHAL TV 5,
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Fig. 3. Relation between DBH in 1984 and in 1989.
Solid line indicates the regression line, and broken line indicates y=x.
Regression line;
No. 1: y=1.00x+1.79 (r=0.98) No. 3: y=1.12x—0.74 (r=0.94)
No. 2: y=1.02x+0.62 (r=0.98) No. 4: y=1.04x+0.05 (r=0.99)

-2, FREOREIZOWT

Fig. 4 12 1984 SEOBFT HLATOBE & 1989 I FE L T ok & OB AR L1, BIT
LAMERIC L B A5V FRKEL0~30EKTH 58, £ LTRI0EALUTOBEGELES
Vo LOLEMOMIEE LT3l 2, BREMEEOIDICIRITbRLELEZLN
HEELH -, —BIZ I XF 5 OFVHG TR L » THRELRBE S h 5 L RERORAE
NEL BB, BREBEHLE2RARKTR % No. 1~3 BOoWCITHUBOTER N REL
T, BABHIVEL kol Rbh 5, 1984 4 L 1989 4 0 K » MBI R
0.81~0.90 L ®<, ERAXESMTEXRALIERL LY, dLbEBEROE» - EEIXS
{DOREBRFREZICAEARBBDOh B, SEIBHED 5 - ARCHABEOWEXfTsdh
o tedt, ARBRHMCER I BRI E L RNEROBER L oM TR ABRIRbh

No.l No.2 No.3 No.4
[« 3
g . ‘
— 30F e 30 ~
4 s
P /s ° ’
— 4
/ Ve
[ ° /’ ° //
2 20 , 20F ’ 20 /
rxy /s 97 “ , o
c e )
« // °© o 0’
s e o o o
10 / 10 ° /0”20 10
. [4 o728 0o®
o 7 00,d0 8
¥° o 7 - °
. 76 o ° °
[~} o o -] °0 1 1
z 0 1 1 00 1 A - 0

10 20 30 0 10 20 0 10 20 30
~No. of branches before pruning in 1984

Fig. 4. Relation between the number of branches per tree to 6 m from the ground in 1984 and that in
1989. .
Solid line indicates the regression line, and broken line indicates y=x.
Regression line ; :
No. 1: y=0.73x+0.33 (r=0.90) No. 3: y=0.78x+0.42 (r=0.89)
No. 2: y=0.71x—0.19 (r=0.8D No. 4: y=0.64x+1.09 (r=0.84)
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v, FRRITLROEROBEEI20.71~0.78 TH 505, FHAIZABEE T 5 EBIICH
HHRID 7~ 8B LB 2 RNERNBELTWBEE 25, MR, HITbEbThbihoic
No. 4 TREANCIEEIEIERCH 525, EBRCH - E6m ¥ TOBER 10 ALT
DEFETIEMLTH5b DB, REAEROERRRK2cm BE T, £<iX2~3mm
TFThh, RERMEEBTHEE > T dd, BERRSCLDHSEOHEBIERTS
DB B,

II-3. H2NZHREEAETFR

Ko oRELE 2 554, BETE Table 3. Changes of the stand compactness
DHENERLFETH 5. HRMKGFD Plot 1984 1989
CHASE, BEOTE L ELTENE Before thinning ~ After thinning
ECRERMARLAL oL LTES ol 115 066 0.7

No.2 1.46 1.04 1.10
ABHB T EHEL, AR RO No.3 1.48 0.79 0.84
YHENBELLTELL, BEETERY No. 4 1.14 — 1.28

TRRERECR > REHENE LD * No. 4: non-thinning

hTw3, LaLRBRTCIARGEER

—BThl, ALBELERELL ORFTLH M ABBALE BREBBENEZ L, ZOA
KIKUZAWA'® 1 X % 5 BREE (stand compactness) 1%, K& T 573, TRKI
BILCHHF D ZEAGEM—BICER T 5L TE 5, ERBREOKSREEOHB %
Table 3 == L7z,

BB oM REEIX1.14~1.48 T, FHRBR LI EWELRL TV, HRR
Lo TZHRDVWHIIEA I, No.1~3 Ti20.66~1.04 WA L1, MO BRBEIRLSBE
DRI 1.0 THRA LB EEZDBNRTWT, Lichis THRLIIEYzZ b - Tk, B
EORMALELLRBE -1 B2 5, MPREEOE(LOES VMR AEL L - TR
b, EBMKRE X OCLBREEOBE I, —BCHRBLB V-G ERFRBEOELLLKE WL
Ex2bh3, TBEEOBAOEIENITNE, BREOBMERE - K REE L OB
FER5E, ROREBEVLMRAINOKL/2D 0.8 KL ks No.1 23 TRERBZEER
BEmLTw30rHL, 1.0 X9ECREBTHB L No. 4 TR/IEV, RFORER L RE
ELOBRIKRICI - T RAEZLELZLNDN, KEFHECE > THEHERIKS TIX,
SEHOERPLHRFREEZ1.0 DRI Ld - o RE, HOREE<0.8 CTEERRIMEE
EhaRBLEBbR S, 1989 FEOKRGREEZLARK THEIML T\T, 0.75~1.28 L /£
Twb, RRMOKSREE ORI LELOBEMNID VD, v A4 H vV AKRTIRERE
OBEEINT 2EE LD D20, REROBA KRS T, REBFECEL TRV RERCHE
htsd0tELZLRS,

RIZERO DFEIZ b VKRG ORETFAEZT k-7, REE X Table2 izR L &3
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Table 4. Frequency distribution of DBH and volume expecting after 20 years

DBH No. 1 No. 2 No. 3 No. 4
(cm) No. Volume No. Volume No. Volume No. Volume
(/ha)  (m*/ha) (/ha)  (m*/ha) (/ha)  (m*/ha) (/ha)  (m*/ha)
40~ 25 36 7 9 47 73 9 12
30~40 95 88 133 122 120 111 148 136
20~30 70 38 326 123 93 49 364 137
10~20 0 0 384 57 0 0 869 96
0~10 0 0 0 0 0 0 0 0
Total 190 162 850 31 260 233 1390 381

BRHMOMBEERYH, 20 F4# Q009E) OEHEJHORKLHELEH LA (Tabled), iR
AEIBRELERVCEDEEELTCWBDT2FERICEBTZEE I N0 4 BRI AZ VD, KE
Ao b 5E4E1ENo. 1, 32EL, ¥EULOBEENER O cm L LT3, Thic
#L No. 4 TiX20cm R OBEER 6 B L2 55 L FRIZh 3, HEo BRRRAE £
Hh32, SEOBEIEEOREYRETH-DTHY, HMRETIISELERLRE M
Bxhsd, LhL 20FEOKSREEXZRLORBX TS 0.94~1.30 &7 b, BELRE
isdEFRINBOT, BOELEETHLENDLLELLIS,

II-4. HhBNBHICH T2 REBDRE

No. 1 3REH# T 1984 O MR BB NE 2T ie o 1o BABHOKKIZZ =1 FH T
Bbh, B#ERIO%U LTS, BAEBOHBEE IR T 240 &/ha T, LR
B L HIN S W B RS Tetro 7eo ChICH L No 1 TREABIETL, BES 1,020 4/ha
EEL, WENABOHENENID bh, No. 1l OEEIHEEEK ¥ #E# Il Fig. 5 @R T,
RAEW I 2~4FEET, 1EEDLDIRKL, 2, SFEOHMBNE L, $ XFSOBTERIF
EBINAXL, BRI TE - EBTRBCL - THEIhS, LBED : XFHOKRE
EOWTRSH OREFALRD Y, BIEEOETEFRIB L L 30~40E/m?> L Zh, ¥/

2-year-old 3-year-old 4-year-old
i~ (N=420/ha) (N=550/ha) (N=50/ha)
£ 2001
AN
A
7]
g
= 100}
=
b
(7}
-
°‘ oL [ B o B l_l_[—l:L
2 0 10 20 10 20 30 20 30
Height (cm)

Fig. 5. Number of seedlings of Q. mongolica established in No.1 plot after the
treatment of the forest floor for reproduction from seeds.
1-year-old seedlings were not found.
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KEER30cm &2 5RAAREOBEO—2>OFER L LTE 2L bh, BEHERRORE X
HKEORMMRERTH 5, FTLRBLIKGZED L 5 BRCB - TRET 0LV L
PEERMBETHY, ThIGRNCEDX S HEEYEBLIHEVWIAERERI - THRE
Ehs, BREEAT—2DEFALLLTELLRDDE, HH5—EONTRBELXHR X 5 tE
ETEHETHD, COREKS T, SREEORRELKE (B I OREOKRTHR
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HKOBREBERERVCIRLFERBORBICREATL.0 2B LV, SEOHETIR
1O EDAIRES RS, FAERCET2RRMOTE L EROBARBSI BRI v b &
Fig.6 tR”T, REBERE B A1 Y MRIFRP X - TRDOhIREH W, BB
OEE LER I TR TIRLEBEOBHEAANCS S, BRIV IEABASI VY IHRXBLA DD
BBV, BHEAY FIKFOY 4 AERB—BTHHREREHRERL L 2HERDBDT,
SEOB/EHBIFRD OB L ) SEEOKEINIL B KFTH- e ELDBRS, K
KA CRAUERAEOREOMHF CEENELT B, RIRLAEZSDRDO > LB A4
VIR EDOR, BEBEBRIB AV M ECFEFIIMPRTWS, ZOFOL5IC
HOBRBENLOYBL2BERSHDT, BAAMV MERHDTHRETHLENDD, L
Bo TREBEHIE DD, SEOF - 2 CTREFEPCEROBIVNI VD EHETZ LR
TERV, LLIhbNE—BEROEXANTHRERTH 50 bRRICKRNT 36
BY, TOBERCRLILADVH LBEEREOBGROER L k5 RFREEOEIEL
T %0 ELMFBIOCBEEORERCEMTEER, OLKLEBROBEEETH 5KEORN
EM D e & RS REE & OBIRIC OV TIRERLBE LN TR, SEOBETH 5,

Ko OBROLIBED DI TR AT TN AL FTEC I > THIBETTRELE LD
h5h, BHOLE EREGOENLRHGLBETH S, ARBRBTRLOILDEEITL LT

Volume (w3/ha)

100 —

1000 ‘%
Density (/ha)

Fig. 6. Stand volume and B-point of Y-N curve.
Both curves were betermined by KIKUZAWA'®,
® stand volume O B-point
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Summary

Natural secondary oak (Quercus mongolica var. grosseserrata) stands are widely distribut-
ed and there is numerous standing stock in Hokkaido, yet a tending system for these stands
has not been established. Four study plots were establish_ed in 1984 in a even-aged secondary
oak stand (75 years old in 1989) that had regenerated after a fire in eastern Hokkaido, and
these stands have been examined since 1984 for density, volume, stand growth rate and other
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characteristics in order to establish a stand tending system. Some of the plots were thinned
and pruned up to 6 m from the forest floor in 1984, and one was raked and cleared the vegeta-
tion, mainly sasa (Sasa senanensis), in the same year to expose the mineral soil. In this study,
the stand growth rates after thinning, the number of adventitious branches spread out after
pruning, and the number of naturally regenerated oak seedlings after treatment of the forest
floor were examined first, and a method for stand density control is then discussed based on the
results of these investigations. These investigations were carried out in 1984 and 1989, and the
results and discussion are summarized as follows.

1) The average stand growth rate for 70 years prior to the plot establishement in 1984
was about 4 m®/ha-year for all 4 plots, but net growth rates in 5 years after the thinning
differed among the plots (2.94~5.32 m®/ha-year). The effect of the thinning on the stand
growth rates was not great except in cases of high thinning rate, and the net growth rate in
one of these intensively thinned plots increased noticeably.

2) Individual diameter growth rates increased after the thinning, especially in the plots
that had been thinned intensively. That is to say, a positive relation between the thinning
rates and individual diameter growth was recognized throughout the 4 plots.

3) The number of adventitious branches in 1989 was correlated positively with the num-
ber before the pruning in 1984. But the process and cause explaining this relation were not
clear in this study.

4) Oak seedlings were found in high density (1,020/ha) in the soil-exposed plot, and no
seedlings were found in the plots whose floor had not been cleared. The age of the seedlings
ranged from 2 to 4 years, but 1-year-old seedlings were not found. Most of them were dis-
tributed near the border between the soil-exposed part and the vegetation of the forest floor.

5) The crowding degree of the plots was examined by Kikuzawa’s stand compactness
(a). All four plots were quite crowded before the thinning because the values of « for all
were greater than 1.0. Therefore the thinning in 1984 was very effective for stand tending.
Individual growth seemed to accelerate when «<1.0, and especially when «<0.8. Stand com-
pactness is a very useful index for density control of natural stands, and in these study plots it
seemed appropriate that @ be kept in the range of 0.8~1.0. In addition, the frequency distri-
butions of DBH expecting after 20 years were estimated from Y-N curves in 1989. And it is
considered that the more intensively thinned plots will have the greater number of bigger trees
after 20 years.




