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Table 1. 0 & 0 © K &
Survey sites and the time when the selective cutting
operations were conducted

Su?fzelzy fREFEEY] Cutting season ‘ %{locﬂg ‘sﬂﬁﬁi REREE Cutting season | %10 LUE

Tsites | Year Month No. sites ear Month \‘ No.
1 | iosorE g (6~8 ] 109 |11 | 19624 Fk~%& (9~114) 105
2 o (9~11/) 109 12 19635 & (4~6 F) 104
3 % (12~ 2 ) 109 13 ¥ (7~8H) 104
4 19604 H~B (5~8H) 109 14 ~& (9~111) 101
5 B~ (9~12H) 108 15 196442 #H (4~6H) 102
6 19614F H  (5~6H) 106 16 H (7~8H) 103
7 2 (7~8H) 08 | 17 Fh~% (9~10}]) 102
8 T~ (9 ~121) 106 | 18 | 19658 &  (4~6H) | 109
9 19624 # (4~6h) 106 19 2 (7~88) 102
10 E (7~8f) | 105 : 20 Pk~ (9~111) 102

Fig. 2 #AMOKS & TAWEOREST (8 ="

Z0)

Survey sites in the stand where the selective
cutting was conducted and location of the
standing trees attacked after cutting (Soun-
kyo).
@ IABEORALT
Location of the standing trees attacked in
groups
BFIFEKES (Table 1 B

Numerals indicate survey sites (See Table 1)
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Table 2. Fig. 7 /R LZXEAN (A) (0.15ha) OIMAREK &#H
Number and volume of the standing trees attacked in sample plot A (0.15ha)
T . = oo FF T v L %M
B % po - ﬁ:' ~ _7__]5_%? spruce‘m - 71 Todo fir Broad-leaved tree
Di L;'\ [ N 3 S ‘ % % PN w oA kI @B oAe K
1a]mc er Not attacked | Attacked | Not attacked  Not attacked
RS N NS AN “h ES I R
; : Vdume: No. | Volume | No. ‘Vdunm‘ _Volume | No. | Volume
(em) | (ﬁO (m3) (K) (m¥) R | (Hﬁw CK)‘ (m3)| (4) | (m3)
0~10 | | \ | 1 | 0.04 | |
11~20 | 4 | 0.29 | ‘ ‘ 1 010 1 0.15
21~-30 i 4 2.02 ‘ !
31240 1 1.49 1 .49 } b2 2010 |
4150 « | 786 2 3. 46 | ; 1| 1.54
51~60 | 3 | 9.94 1l 2,69 11 210 | 3.35 | 1 2,33
61~-70 i 3 14. 87 | | ‘
71~80 | 1 6.39 ‘ | ‘ | |
81~-90 ‘ ‘
it 17 27.99 | 7 22.51 1 5 ‘ 5.59 1 3 ‘ 4.02
ha ¥ O yEE  Volume of trees attacked per ha. 150.0 m3
#hEE  Percentage of trees attacked in volume. 37.5%
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Table 3. Fig. 8 /R L7cXHl (B) (0.66ha) WOILARARK &M
Number and volume of the standing trees attacked in sample plot B

‘ T v =4 v/ b ¥ =4 b4 \ INER
B % ‘7; ,Fm Sp]iuc?, N Iioaofr o lfgz;a;edglitree
BES lwma femx | BEX Tmaa Tags BEA
Diameter | attacked Attacked | attacked \‘ Attacked | Cut ‘ attacked
class wwﬂ@f%Awbg_A@Wﬂ@:mmﬁjﬁwwﬁjﬁ4¢uﬁ | B
| No'f unﬁlﬁgLNVO'; ume __ume No.| ume | 7| ume | O" ume | ;L,, ume_
(cm) (&), (m¥)CA) (Hﬁ)C@N (m&)| (&) (Hﬁ)Cﬁy UHQKAJ‘ (@m®|CR) (m?)
0~10 | 4, 0.1 ‘ 11 0.2 ‘ | o }
11~ 20 |15 212 | | 20| 2.78 ‘ 3 oy
21~ 30 | 10 { 5.62 | 2. 0.75 5.45 | L 2
31~ 40 | 7| 6.61 1 115 2 2.54 8.80, 2| 2.24 ‘
s~s0 10| 1954 2 5.00 4| 8.78 7.96 . 1l 205
sie 60 | 6| 2057 4 | 14,20 21 7.13 P | 2! 447
61~ 70 | 3 1527 5| 2427 4 21. 35 |
71~80 | 2, 1.74 3] 18.26 4| 26,37 \ \ 1
Bl 20 | |1 8.17 4 37,26; | | | \
91~-100 l | | 1| 162 | | } | |
#t |57 | 8L 58‘16 71.05] 23 110.80( 25, 26 2| 2.24& 3, 041 5| 7.73
Volume of trees attacked per ha. 107.7md
Percentage of trees attacked in volume. 37.8%
{232 %  Percentage of trees felled in volume. 37.2%
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EXDE DT oD,

(=) &7 h VSORZBEANELE>TNEECH HEXG, 8 9& 10 DEMI),

DD BALAPESIIRICE L DR EERI-DIE, =/~ Y READREZLIREL TN L ECAICH LN
Bo i, ChoOME /vy NEICRESN, LTy v vOFEENTH LYV F7 4
PEHEEEL TN LECHDE, EBEANL FevaThE Lk ) BMaiZE-Tnsscr, 5%

Table 4. 7% # #k 20 @ # B
Forest types in each survey site

WO K ~M< % I ® 7
Survey sites I*orest Lypes »‘ Survey sites Forest types
I IETs,  IT(E), MT: i | IT(EB),NTBy, T
2 | LE(T) LTy T, 12 ' ITEABy, OITE:, 1Ty
2 | TAEBs, 10T, mTs | 13 1By, OITEBR; WMTB:
3 [IE& TT, ‘ 14 I By, ITEBs MNTB;
4 ;I'T(E)b ITs Ty 15 I TB(E)s ITB;
5 ' IETBs; OTE, WT: | 16 ' 1 Bs, OATE, HT;
6 1 I By, mT, | 17 1EBs, INOTE; IIT,
7 | IB(TE), ITE WTB: 18 % Clear cutting
8 1 OITB(E), Ty | 19 1 Bs, TUTB(E)s T
9 ITB(E)s ITBy;, WMTB; | 20 | IB(E)s, HOTB(E), T
10

:I’IEBL T(E)b HITl |

Tree hexght class
Remarks) I :20m [/} Over 20m I :20~10m M :10m PR Below 10m
it FE Tree species
A 71z /=Y Akaezo spruce E : v = v Ezo spruce
T : F F=Y Todo fir B : K Broad leaved trees
9 - RINBEE Percentage of ground areas shaded.
5:90% LILL Over 90%  3:90~30%  1:30% LUF Below 30%
C ) ELize,
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WIRBEORET, b p/NREARD DI BB L ka e, EEMORZSANE 1D - T L8
TR, BEAETAREEIRE LTV,

18, TOMBITHIZMITIZTHEEOEMAMICL > TBY, Z02 LTINS BRERICE > T 38
SOBEMICHERDFRE DL CBEINT,

3) WEROBIE

Tableb 3ZH%, BWEOKES, BIXUEBICI - THEAEZRILTRLESDTH B, Tb b,

(1) =V = VEERRIBER O cm LLEOKRERDSE L, MEK (22cm DUTF) OEBREDS
N -7z0

(7)) BHEOKEIPERRE2DE, SFDEBORD LboBE0Y, BHROEQICAKNEDT
BILROBIEOKR 786D (3b~3a T) OWELS,

() FBO X, R > TARICAREI BB XL -k CAITWENRET LV HE
BUHLNTOEY, HAMICATS, ZOROHERDSTEEICHT TES LT 3 HARDMEM & i &
DI E, Ul THERBRIEOEE S L BHEMOBABERT, Ho—F, &L JEREIR
FTWBEDBH,

(=) THZ/ =YV OBERIOTNHEREART, 2b 5XU3b BobDTH %,

GRY b F=YoRERIPE (24~38cm) O HDTH » L BBERESD LN THEIC WL T I
MET LT,

Table 5. ¢ &F K o & #
Classification of tree types in the standing trees attacked

| el e o - |
% 5| i) M*  Crown type ‘ "
W G A = A — N4
[ X R ) i
Diameter | 3 (K) ] 2 () 1N No. of
class | T o o o = —| trees
Tree species (cm) | E B =H = L0
| a b ~ c a | b c a b c l
1 (22D F) | ; }
—38) | | |
oy | 2(2438) 6| | |25 1 | 5 | 38
3(40~58) | 2| 13/ 1 |65 1 3 | 84
Ezo spruce |, 501 1) L5 29 o4 L] 77
oo 7| 8 RN 2 4 6| 199
L@ || ; o , |
ThHI =Y 2 (24~38) | i ‘ | 1 1
| ‘ |
Akaezo 3 (40~-58) E | | ¢ \ | | 7
spruce 4 (6001 1) | 4 ' 1 7 ‘ | 11
B | 5 J {18 ‘ 1 1 19

* RiE% Crown type
K& X BEICET 5HFEEDHS) Length (Ratio of length to tree height)
3:2/300k, 2:2/3~1/3, 1:1/31F
#48 Foliage
a : ¥EHL L Abundant b 1% @ Moderate c: ¥ 5 Poor
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2-5. KIRBOBRICHT BETE DR A

TR EORERGOERC VT 2 WERBOHGE, 2KE LTHLE1IHBUTT, BLDTFRELTH
7ok D BDIROHRICKD - 72 (Table ) CORNELTELONDLCEERHILTAHLE, ROEE
D THsd

() HRERSREREE L TIIhITO - )i, KA, AR TERM Lo flRdBE A X 0 Bk
O FOBERORADPEBRARCBHFTEL T -l d U ZDD BIIELEE S T T AELRD
HARD—ELA, BHOBGHNANC 2 (REFM & LTINS S0, WhWw 2 8RR ER U & 5 2R 85
Shicc &,

(8) Th&flicr—2& LT AR MBEERIICEERS Thilic L ¢ AT, KERARICERT
LR DHEHIRD SN, TN OOIKDERDBIL T 25T A I SN Bl 5

() RIROEF LD EBEMBITHON S X512, FHEOEYOHABIME & 735 KK, KL
EPMMICKBINS L &8Pl &,

(=) REEROBMICE T/ vV RBADBLIEL, TRBEBELLD, 270 v ORTHEENE
WA RETH - o T L,

LU S, BICd SN X DI AW EDREDD P o0& AL, BEDOEKETHT HIE/NH
BARDBAE U BBy, H20R LT A Vv ASDRZEHEAEDEVHRGTH B, HEHHBO LN E B
WOICH T &, BRRICRE D #kE U LR EDTEA LB TR, B s sh T s
LTADH B, P12 Fig. 7, 8 IR UABREERO 7 o v PRICE YT 2 ERIZ 40%, HERLR
150 m¥/ha, 107 m#/ha LA RBRAKNEIC FE- T3, ZOLSIC UTHA &4 U KRS RTLIIRARH
FORRENDIALH - T, SR OMA LBBIKS & & big, 4BROMOFOIHEIE SN

O-(2) FikEkHt

1. FAEHoOhT

AT AT EERK 51 MIED ZAHFRERM (75 m jED 1/2 REHERELR) T, £0@r0 1R
BREZEAK 2 DORBHFICOVTHEET - ko HEROKRS ST, MELSGICE75m, = 200
m (EH1.5ha) ©h 5 (Fig. 9o i 1,000 m #ifh, HREOMEFMT, BREDEO Kol

Table 6. % Z & & # = X

Total volume and percentage of the standing trees attacked

i

1% F T & Cutting area ‘ 1,523.22 ha
&% B ¥ & § Volume before cutting ‘ 420, 000 m3
I
SRR E  Volume of fallen coniferous 98, 000 m3
trees
JEE R R B Volume of fallen broad-leaved 11,000 m3
trees
- e . |
1% B th % B  Volume after cutting ‘ 311, 000 m8
biia E- & Volume of trees attacked ‘ 1,000 m3
7‘*@@}251@ Volume of trees attacked 1 0. 65 m3
per ha \
WER Percentage attacked in 1 0.3%

volume |
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LY

Fig. 9 #RERBOBAEX (A, B, HFR

FREED
Study plots in the stand where the
clear cutting was conducted in a nar-
row strip with 75 m width.

V=Y, TALY =Y OREANEL, Inoxz LB
AKELUTHTIERZF Fey, V2V ElsT05
25, BRICE»Y - NT EHEA, BT az s <y
LI I8 B, ZDPHLVHBICE Fh v SO ED 5
HEWELIRD, 194 FDRELRNICETA T B
Ho, BEICBYBERDS, WEREHRICT E O
PEITHON T ELBETERRB PO E. RER]
Hi1d 1966 4 9~10 Hicfibn T s Ok - # K
1969)7 . FWAIL 1968~1970 4, 1973 FEOFKITITIS -
7o

2. RREEBE

2-1. FILROMH

R D ZFLR DT, BEIERIL L Lo Tid

FWESFDIN TN, UABEOMEBIIL S =Y TEY Y%/ 4, b ey TR Feyts4
WEEBEE - TEY, THIV 2 Y TIRIVE 7 AR ERET LTI o

Table 7. HFHRERZDEFEMDICE Y 2 LAPFEOFERE (KEFEKX 51 MIE)

Number and volume of the standing trees attacked after the clear cutting

in a narrow strip

4 W L 1968 1969 ‘ 1970 1971~1973§ 1%%1};,_%3
T - N ‘ . B M PN
BEZ @ om e moa g W \Mz BB AE M B R M &
plots Tree specles \Io Volume | No. | | Volume  No.| Volume | No. Volume‘No | Volume
I S S e
‘ ‘ (md) | (m3) (m3) (m3)‘ (m?)
;‘ ThHZS =Y 4 | 6.49 13 | 14,28 [
! - ‘ \
AR T/ TV | 1 10.42] 0.3 3.47
[ A S | 1 1.15 2 3.72|0.7 1,24
J &t 4 6.49 |4 ‘ 15, 43 |3 14.14 | 1.0, 4.71
{ | _ ! S
I ED T 2 5.55 | 1 1.32
T = v 2 | 138,332 12.56
BX | . I |
Pr R oY1 0931 2.21
s r\ 3 ‘ 14.26 | 5 20.32 |1 S 1.32
L TAT ey |4 6.49“5 19,83i1 ‘ 1.32; |
& = v|2 13.33 | 2 12,56 | 1 10,42 1 0.3 3,47
Total FF = vl o.@s‘iz s.36| | 2 37207 1,24
| | |
2 7 20.75 | 9 35,75 1 1.32 3 | 14,14 1.0 4,71
— S . S— ‘ \
ThHTIS =Y | 1.3 2.1611.7 6.61‘0,3‘ 044‘
ha %70 | = v = v 0.7 4,44 0.7 4,19 | 0. 3 3.47 | 0.1 1,16
| | i i
Per ha MK = v ]03 0.3l 0.7 112 || 0.7 1.24 0.2 0.4
= 2.3 6.91 3.1 11, 92:0.3‘; 0.44 | 1.0, 4.7110.3 1.57

1) A B[T‘&% 1. 5ha
Area of each plot was 1.5ha

2) 1966 4F 10 Afkix, ZEHEREK (18 75 cm)
Cut in October, 1966
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2-2. WEORARE
UABEER, iRk 2 FH D 1968 FUCREH OB ICTE Uik, 3HHIEHE Fsd, 44H
D170 E—IERET 2 L0 2 FlAE 1 E D, ZORIZIZIFZE LIOREAHE LT 3 (Table7),
BB X S IR 9~10 F oy, MU TLTH AN, REICESBIHFEORERNZ <,
1968~1970 40 $4EMIC ha M7V 20 m3 O REFKBANLE LTS, CHEKBRONDOTH T/~
v, TV Y REARMEPICINEES 2L LItk B,

TR RIS TN 2 70, FRIC C OMAMD X 5 15— \BAMS TR, B0
BEBHESYLMENNCZ Y vy, THZ V=Y OREAREIHALE L, FHAONEL ST
Ve TOHMMARLEAREE Lzl 30A, BEBANCRERROSE NS SN, X 5IREAD T
PEAIN L. O XS BRI MU I 1 A2 THEMIC S 5T 2 XD I WHR, 1952)40,
HEDEH O ATHBED S 2RFHEE VA LS.

O-(3) & X #
1. BAE#ho#bn

TEHIT R BEHEIX 124 KIEDWHEI T, EIF5IZI21E 1,000~1, 150 m QM ICH D, 19714F4 A~
1972 4E 3 Fic v THRER 3T otz . 1954 RO REA AT O T LR, ==y, Thz/
=Y DRZHEEDENMAITH L, Lizdi-T
MO E L, iRRERe ) =
VI, b Fe Y aMERR DEREG 2 T
Lo [ UHHRIEELITHN TN 508, RAEZS
ATHET 28X 1 (FEEE) S{RX2 3
) TRARBRIIC D OFNDH LN TH
% (Fig. 10), 375b b, KK 1 IIFIERS

THL 5 DR

BETLEORIFRCELE D, EREEM
TARBRBT b TN 2, chicsk LIEK 2 12 Fig. 10 WiikoFHEx 1, 2)
W & /075 <, BRRIRMRIGE R TR E Survey sites in the stand where the

i o shelterwood cutting was conducted.
NTVde LT, ZZTRMREDY,

1973~1974 4EFKIC T L 72

2. BROEE

2-1. AL

FERYAENELLESEIE N FeYEs4THD, 7Y, TAZY T VIIEZY Y AT A DI
IVFIAFOELEBZED O, THINETILENT UM REINTORONT S vy A4+ 71
(Dendroctonus micans KvceLan) OIIEEIC X 2T AL/ =Y OILAEENRS Sz,

2-2.  WEOIL B

C OPFFEMIL R, FILRIC X2 ABEDIZD, BEADPEVAEL TS, K1, 2 DHEERX,
AEIA DI BT Table 8, 9 iR Uiz, 7838 1972 FIC A EIT » TWIENDT, YFEOIAKER
1973 SE QP T ORHRIRTE, LR OHEERORIEL & DHIEES AHEE Uice E BRI H
PRI DD - 72 DT, FTTIT3FREHICETE
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Table 8. #ERBEDOEEMIMCE YT 2 WEFBADTARI (REFEK 124 5 /MDD

Number and volume of the standing trees attacked after the shelterwood cutting

&K Bt = 1972 1973 1974 B
Survey Ex 2 7 S T R R
: . 3 7 | M %% ‘S R
) sites Tree species 711\:%5z | \f/[joluiiei ’1\170“ L,Volurﬁe 772}1\:19. }AA,\’ergrieﬁ 7@% (j}rolumﬁe
o i ‘ m® s | (m® | (m"‘)
J S | 4 2,227 2 2.82 | 6 5.0
ThES=Y ‘ . .o | @D (009 | ©.2) (o 16)
. N | 1 0.73 1 0.73
1 T vV j 0.0)  (0.02) (0.0)| (0.02)
(81.22 ha) S 11 |18 8.18 | 3 0.65 | 26 9,94
7 (0.04) | (0.6 (0.26) | (0.1 (0.02)  (0.9] (0.32)
5t 5 | 111 23 11.18 | 5 3.47 | 33 15,71
E 0.2)  (0.04) | (0.7)] (0.35) | (0.2)] (0.11) | (1.1)| (0.50)
) Y R 2 6.12 2 Tiéz‘s.—;
|ty (0. (0.28) | 0.1) (0.28)
2 | b e 4 3.71 | 2 | 157 | 6 | 5.28
(21.78 ha) | 0.2)]  (0.17) (o Dl 0.07) | (0.3) (0.24)
| " L6 9.83 | | o7 |8 | 11,40

} \ j 0.3 (o. 45) (o 1)
1) ( ) @é?ldxai ha i’ét Yo () per ha
2) RPHR I, RIX 1131971 4E 4~5 B, 9~10 A
RIX 213 1972 4 2~3 A
Cut in April~May and in September~October, 1971 (Site No. 1), and in Februray~March, 1972
(Site No. 2).

(0.07) | (0.4)  (0.52)

Table 9. ik OBREMIICE T 2 BEARDIARIL CREFE XX 124 5 M/

Number and volume of the windthrown trees after the shelterwood cutting

| |

% K| #® @ ® 1973 ; 1974 ; 2
Survey sites| Tree species 2i:NoA.ﬁ{ ?/“Tolumj%z 7‘:No%g( \ leké/:oltlrjfe'l f A&Noﬁ ) 7|r7jolun§ﬁié
; oo | S 1078
TAETZY | (0.0 .19 | (0.2) ‘ ©.15) | (0. 9) (0. 34)
. 4 3,31 | ! L4 3.31
1 A R .11) | ‘ BECR)) .11
(31.22 ha) O S5 o4 | ass | 6.70
(0.2) (0.10) (0.1) | (0.11) (0. 3) (0.21)
2t 18 12.50 | 9 | 8.20 | 27 20.79
" (0.5) (.40) | (0.3 (0.20) | (0.8) (0. 66)
R 3 16.8 2 3.42 5 51,0
T 77 Y ©.08) | (0.1) | (16) | (0.2 zo. 24)
2 L =y 6 5. 52 o 1,00 7 6.52
(21.78 ha) ©.8 | (@25 | (0.0 (05 | 0.3 (.30
2t 9 7,20 3 4,42 12 1 1L62
i (0.4) 0.33) | (0.1 | (0.21) | (0.5) L (0.59)

() OBEIZ ha %72 p () per ha



JLHHEIC BT B S IER FRMDRIRIC & b 78 D LEILROBE VI — 17 -

FedRic & 25 FAROLARYEEL, PRVEEB2FEELOSRELIILY, 2~3FMkELLOBIC
HKEL, oWTMERBEORBELE > TS

DO H, ERTBREME, AEKRE SICHERERZ 0, Lk L/, RO ED 2EGHH0O
T, ha Mz D OFER MED) BEK2 EES00. TR 1 TRV v Y REAMIFINTLE

el &, ABICEANEHBLLC EOEBICE ST, FNETH, FTRICh-7/ b FevicgiEsns L
TTOEY, KX 2 TREFELTH Y < Y REARICEENTE LT,

THIX & S (R EREE, FFICiDROMIRERHIZ EIC BN THEORERDIIO. L LIE 5

Rk, EHEWEORLENLHEDOENECE, LrBRKI TEE - EFESEMEDOTH = /'
Y, TV VICARNEL ALNLLEBENLD, &5 LeiEedd aREEE b, ThoEHIKE
LTABIOITET 252105 2 EABOWENME LS Do

o-(4) E #

D REK, BEERCEL UL RoBEER, Vv Y TRY YR 7 A BERTH 208, MO
INEIBACIE RV T 4 F 74 DTFESE AN, THZY = VIR Y Y NSFI4DEbTVF7 45
DEENEL, PPV TR FTYF74 B3EBE LT,

2) MARWEOREGERULEOTFICTHET 2 0L, RIRER 2EEICRET 200055
b, FLREIAR R DEELED KORRDARICRICEFET 2 BE 5DT, H~EREHMD X
ST, TOERCKKPUANBELA ST B X510 ECATE, THDOTHE U B REOTAFIC LA
INET 50 FIU~LEHIO X DICRFLETELET L, BHERUDTRADURCHLEAL DX S

AT, 529 1EBNOEBEE 2 FHICTARWEDT LA B Lo 1072 L, ROLEBEBENE e
¥, ER, AKRDDIEOBEICREROBEICTAEINET DL 5N TS
3) ILARICHEESBAT Ui, LB TIFES SRR s 5700, SHEDELEIC

LS HHROET, LERORDS, —F, —RERNICREE S Lics A DN 3BRENRS ORE (E
FREOME) » 5, UAREIRELRILDTHO 3~ 4ETEIED, TOROIERIZEALELS
N5,

4) SREESERRICE CFEE LB, (R v Y READBE REL TN LTAILHD
Nbd, COMFIEFTY =Y MEICRRIN, LIcBo TV v YOFEENTH LYY N+ 7 4 BB LE
LB STONHECADD, BEAB P Fe V2R KE UL X2 BHHICE > TV A E A, HEVIETEE
OERIFT, DTN, AP L BB Lk, EREBOBIEEMNE 18- T 28I TH,
3 &EAERYEFRIFE LTI,

5) IMAWERRFICE - TRMICHS % BEICIE 5T T AIELRET D, PIAE, WA
OFEEM STEMIC T TEE LTS 2k MEAl S N id, TREE > T LS Gk s D
N5Ho Lich- THEROKE AL 2 &, BHHOEED L GO BRATT, Ho—iBd 503K

ARG T DB DML,

6) HHEREMRIZRESEEINCIT DL A 708, BHCC OREHO X 5 ic—FOBEBMKIICH - T, B
BMELOEELIH ST MBI Y, THAZY =Y KEABELRDONEE > FET 5546
Zﬁlﬁfj (1 Al o
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M TUTY, bFTVRAMOEREICEIT 2FHLAOEERB L
HEOFERRE CEILEMT)

1. FAEsthoOBbTEXa

FLREKE, FILEEELK 1182, 1129, 1130 M3, RIZAEEHOEMMTS 2, BEE 400~750 m
T, 600m YT TR FeyBERTHY, =V <Y, THZV<VORKORONS. CORPEEY
TehvN, I2F5, £V/F, VI /& AZVYHEIENBR LTS, —F, 600m LI EICH T
i, ==Y, ZrHVABRERT, HETOF P Y BEZLTO S,

MR <A FUHET, EXicy v VEREDEBRE, YAHOELRONEETANH %,

T DML 1968 FEIC FRMIELERIK (J120ha) & LCRES N, AREWKRD, WERBGE
BEEOLERRBRSTHONIER TS 5. ML TNICEBRLHIBEFAETE, TOWREOHMICE ST
17 X, BIOBEROBEXEFRRICRSINTW S (Fig. 1), sAEEORERBL EEHET
Blobic, CNARERINCIERN L THE L (Table 10),

FRBLIE 1969, 1970, 1971 4Ed 3HED, VWINb 1~3 LT HN, MERBLLENOED 7
BUHEE TETINI. 3FIZ 1968 F XV 1973 3 TIT - 7o

Table 10. KFHEX OARIAFER

Survey sites and years when the cutting
operations were conducted

i _
Years of | AKX Survey sites
cutting ]
1969 | 2, 4, 5, 6, 9, 13, 14(B), C
1970 : 8, 10, 14(A), 15
1971 | 11, 12, 16, 17

|
C B Rk X
C indicates the clear cutting plot in a narrow
strip

Fig. 11 B\EMOXS ESIAWEDORLE BT GE
L)

Survey sites and location of the standing
trees attacked after cutting (Jozankei).
SIREEOREER @
Location of the standing trees attacked
BEIRERES (Table 10 2R
Numerals indicate survey sites (See Table 10)
A, B IIHRERX
A and B indicate the preserved plots in a nar-
row strip without cutting
C AR RX ,
C indicates the clear cutting plot in a narrow
strip
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2. fERLEZ
2-1. ZEFLROFER]
ZOREMTEFLROMEIHIZ Table 11 KR LIZEHICF 24 2V R 4E, Voo vE s, 7
SFYLVRABTE - T
Zoo5H, PF=TYTREFwYE74 0850, MRS ZVEBBBMERICRA Ty aF740
FESZ NI, TV YV TREEERTH LYY 5% 27 4 OFERDIRL, Ak, IMERBZVIZ
BEKOAFETIBTHLERONTNZY a V¥V a+ 7 4 WINERDEPBHEAI HE SRS LT
MRS ONI D, COMBOBEROBME LTk 285 Th 5 (Fig. 12),
2-2. FALHOREND
1968 FEEMAT LN ZHOBWETE, b ey BAZIC X2 HITA, WEIC X 2/ MEOKHBANE I
L, ENoEMELTOIZEAROBERIPSHTD, P FeYF /A BIOEREE LTS b0 EHE
Uteo =, TV =YE— (68K), BEELIOEEICE > TREABERICERLTO I E T ALR
WL, FILRIC R A PR A,
BRI 1969~1971 F LM (1~3 1) KiThbh T2y, KEROFLhOHRE, T FkAER

Table 11. 2 L Hh o & H
Species of the bark beetles and borers attacking trees at Jozankei

- s . % ¥ Host trees
il ecles

g FF77!1f77 Z@I/
2 ) LY NFET A Ips acuminatus (GYLLENHAL) ‘ ‘ O
¥ovooN F 74 Ips typographus japomicus Nisiva ‘ j O O
TuvyvaFsAq Orthotomicus golovjankoi PiatniTzry O
RV H A F T4 Pityogenes chalcographus (Lmng) O O
z v o+ 7 4 Polygraphus jezoensis Niujima O O
FE=YE 74 Polygraphus proximus BLANDFORD ‘ O
RS F T4 Hylurgops longipilis Reirter O
NA YT hwnvF g4 Dryocoetes pini Eccers ' O
T FeoF A Dryocoetes rugicollis Eccers ‘ O O
VavuHFvaFs4g Taenioglyptes piceus (Eccrrs) l O
BTy aFsq Taenioglyptes laricis (Nujma) O
VAR =RV i /A { Trypodendron proximus (Niyima) E O | O
NV AR 4 Xyleborus seriatus BLANDFORD [ | O l
FRwYAAFIA Xylebovus validus Eicunorr | O ‘ O |
R=RFTFHY S Cryptorhynchus tamanukii Kovo ‘ O ‘
3= TFTEYSY Hylobius montanus Kono O | O i
FEeYTFTESY Hylobius pinastri GYLLENHAL O ‘ O [
7 w oo 7y Niphades variegatus RokLors O g O | O
=Y F A uFxs 4 Ochronanus pallidus MarsuaLL [ O
AV R= /I A Rhagium japonicus BatTes O \ O O
FEeY A IR Tetropium castaneum Linng O | O i
A7 ah I F Megasemum quadricostulatum Kraatz f O \ O |
AYRYESTFHAIFY  Monochamus urssovi (Fiscuer) | O O : O
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m FETY
204 Abies sachalinensis |
T IR
Taenioglyptes
laricis

104
inE
& NI I%HA H?/%M
Taeniogly, pm Polygraphus
- Jaricis proximus
£
o
‘o
o
L
L .
= 3773804

Jaenioglyptes
piceus

NYREH Ips typographus
~ japonicus
IV%74 Polygraphus

Jezoensis

73
Picea jezoensis
204
104
VIV —
aemog/ //Jres

Fig. 12 #7414 A VEOTERMN (LK)

Dominant species of bark beetles and their distribution
on a standing tree attacked.

i avay) FE2WY
Picea jezoensis Abies SdC/id/me’ﬂj/‘S
2
Branch E
E S ]
Tree top
4 ]
] RFE
l--Not attacked
®F K
204 Not attacked g
N3773%74
B Taenioglyptes
Jaricis
o
[
E 4
VIR e 4
% 101 gy ] FETY %94
’ faenioglypies -Polygraphus
“ piceus 7
o 1 proximus
S L7471 %8
z Polygraphus spp.
) TUNETS ]
24 ps typographus J
Japonicus
R
21 Cult log”
| — ]
10 20 30 40 10 20(cm)

% Diameter

Fig. 13 KK, AR~DFEIRE (1969 FLLIRXK)
Infestation of the bark beetles attacking waste materials left
in the stand.
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()
25 -
Ry
- Abies sac;u/mm/s
V7Y
Picea jezoensis
Rl
g 154
[
ol
o /i\
2@y A
80 101
n
Hg
©
w5 5
5
: i
[970197 [197201973(F)  f196e1969)19700971 [197201973(:%)
98¢ (1969FRR) 16 8% (197 ‘u 2)
Survey site No.9 (Selective Survey site No.J6 ( ge\echve
cutting in1969) cutting in 1971)
Fig. 14 SroARE OREO DIEEHER
Number of the standing trees killed.
Table 12. {RFHERSNCK S Lo MO BIRO R LR, AR
Number and volume of the standmg trees killed
I RO Rt 2k Year it
ears ot e | T B R
cutting | Tree species(HT) | 1968 1969 1970 | 1071 1972 | 1973 | Total
1 o~ T T P
T 8 1 20 13 6! 5 64
PR Y s 5.5 3.1 2.4 45 1.4 3.6 20.5
25 | \ ‘
1 + i
o ., OB 4 22 6 ! 10 | 42
oo } VR Y ) 5.6 7.7 7.4 4.7 | 25,4
| g oK) 1 1 | 2
| TATS =Y (m) 0.2 2.6 ; 28
! |
i 4t A 12 34 28 23 6 | 5 108
‘ i (ms) 1.1 11.0 12,4 2.2 1.4 3.6 48.7
_ S : ! | i
i ) |
! R | 8 | 5| 2 6 | 4| 26
b ¥y (mH) | 2.9 53 8.2 2.5 | 2.0‘ 8.1 330
- | . A) | ‘ 2 2 2 6
o =y =Y ((m/%‘ | o1l 46 4.8 | 1 | 9.5
‘/J\ st R 8 | 7| 4 8 1‘ 4| 32
| (m3) 2.9 5.4 12.8 | 7.3 6.0 8.1 42.5
| H
e T 12 3l 13 21 s 10| 113
POF Y g 9.8 L8| 11 3.2| 476 18.0| 8.5
| N GSE ! 8 | 2| 2 2| ‘ 14
1oz T Y (ms) L2l ol o8| s l 9.1
| N | i
PN 5 R 12 21 | 15 | 23 46 | 10 127
Al (ms3) I 9.8 3.0 1.7 4.0 541 18.0 ‘ 90. 6
— — “ SRR ‘ T e S - ,,‘4 . -
O . (/m\ 6 5 | 10 | 7 16 2 46
® & K FF<V (m3)[ 27| a2 as| 1z 9.1! 2.8 28.0
Preserved . (9] 3 ’ 1 11 2 1 ‘ | 8
stand | T Y Y 7 (ms) | 1.2’ 0.1, 03| o1 01| 1.8
without e ! | )
( o R 9 6 ‘ 11 9 17 | 2 54
cutting /) il (md) | 8.9 | sa) 38| L8 9.2 2.8 29.8
S — S —— S—— S N S -— B | L
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K, KA, BEHicEEs@mnon (Fig. 13), FFevicid b FevF 74 BEHELTHEEL, Z0%
BEbEW, TV VIRBY 2 vy aFs 4 DHFENEL, TORABEPES UL AEEDORELTD
BNtze ¥V oNF s 4 12EERE, EA, WK EICHFERSED N, HEBRZOPEMOENERL
7228, ZEOBRABOES U UAREOFKERKIIDI L, FLUNWBEIRD SNEh -7 1338, 1969
F£E197EERK R, SEEAZRBE LT, FAROREHBIC OV THE LIERTS, RROEE
K A2FEALREBROBMOBEMIBED NTOBH, vV F740F LOEBEAD ORI -1,
2-3.  MARBEFEOFEEMM

1968~1973 £ Hek: U RAMABRO U ABEORERLIZ 321 AT, TOHIBF Fwy AR, M
BEBITTBEREEHD TS (Table 12), HER O PICIIEIERATHE Uickksy, &3040
BRIZEAEBMRICHE -7 2AHEBHD, INBEKROTO ha X7 DEEERER 1m® PITT, #
BEREHOPWERITDITD, ULrLEnS, KEEBEKERMSIIL UoRBIC & 0 A, BEEMRD
AL d CATIE, WENIRICERLTRELEMbH 5. TR 2 ~ 3FICHER
DFEENZ N (Fig. 14),

1) #ELoBER

T OHIRIBEARRIC B LTI, Fig. 15 KWRLTH B LI, poTREBK Y =Y, W, TR
Fey b BREMICSEDIICRONITHA S EBLNAHE (1 Es, ITs, MTy 45, TOREED
/vy REROER G, Zhicd b)) REFHBORE, H2VEIREETSICL-T, TRIOR
LIcBOMBICBIT L TE e b0 LR SN, KRR ORRBMBR S LA A, KA TERICEREN
A ETR, TOEERUMAEMBEESNTOEY, 2obolRTEERRICERINELECAE

B®R o RS

Degree of destruction

_ R

T "7’! ‘Iﬁﬁtms)

: — [ e .
y I Il Il ) |
EE I #&

57/ \Bmix\."
| IIH’&

' TRITRIN s
heuﬂﬂ ]]le IITBHT3 HIYZS! “T3 3 IHml I I Hw I+ } 110 Eﬂraaﬂmv Ig I
74 {XIRAIARE Before cutting
3‘ ek’ BT } GREE S (1 (or preserved
i LE r | 115EB) stands without
[T( lel mn, , T3 H M*:! [ il Mgy J LT\ I ]HIJ UB_UJBHBT!]“HJ ler Iss I cutting)

o IrlefX \\ .
'TE I+ — Il JEREY Ipi " TXFRiRaWE After cutting

lerslly e [lallr O] {F Ty B | L. O]  [Tollen M) [ ges i G5HF00ns

LEBMoRXFE
Mixed ratio of broad-leaved ‘rrees

Fig. 156 f& 8% 87 % © W 2
Forest types before and after the various cutting systems
were conducted.
) B % B Tree height class
I:20m Plt Over 20m I:20~10m IM:10m ZUF Below 10m
it fE  Tree species B : (JEIEM) Broad leaved tree
AT Ty Akaezo spruce E : xv'= Ezo spruce T : » F=v Todo fir
5 o ~RUNEF Percentage of ground areas shaded
5:60% LIE Over 90%  3:90~30%  1:30% PUF Below 30%
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BRNTHE, BIEETFTBROISCE FeyZEhe LichBicE > T b,

COHBWERDTEICEME LA DA - THEE, EAR, 68RO 1IHICELNIcT Y <Y
KEADE > THEMWHT (I ETs, OTy, MTy), CITREEOD Y = YVIiC#ERELL, %7216
BXCZ QMBI RS btc kA1, (I T(E), OT, MT) H20i (ITs DTy, T
BEPF2YvOL»2HME0E0ECAT, L, HEO N FeyOWERES N TR T EO/ME
KDL F=rymH b, MEOAESHARDOMIES EDMIT HHIENICAH ST Do

2) HE oMK

R & g3 = OB Ic DT Table 13 IR LIzE BV TH 2, COMIED b F=vid, BbE
BrEpomE LTEBLTEACEbH D, b, MEACHTORICER I, BIEOEEE (e, 2¢
) OLDHEL, WEADKKELINODAL T TEDONTN S, TV <V I3/ NEFEREREFE
KEHLNDT, & ICHEEDBRICOVTRHO TRV, WEROMHERIII 2D, 3b HDb
DBEO,

3. B

1) =v=v, v VREMTRE, RRRICERET 2T <V KEADOKEIETET 2 DPEET,
2 O M S B T O R ORI T A 5N T0 A28, CoMIRTIRT Y = VRO R
Hizonfed A S—Hdb - 7208, SEIFICH F= Y HOEEIR S,

2) PFeYICHELAEABROS D, ERERIE L P YR/ AT, MERTRA IV aFs 41

BIMELZ N, 2/ 7YY Y NF U4, 2RI AFOFESED ONcE, LY s v Ty
2% 7 4 O LB X 3/, hROWEARS LE LR Shieold, CoBiicksy 2 MO

Table 13, #¢ 2= Kk o K M
Classification of tree types in the standing trees attacked

: ,
p T A b b e
. 7 ® a b e Crown type ’ A ¥
K & & -
Diameter 3R ‘ 2 () | 1 (/J\) No. of
class T T T T ;E;f _% R e e T trees
Tree speci B iz ey .
PECEs (em) — : €N
| ‘ ¢ | a b | ¢ | a ‘ b (o}
128 3 | 15| 35 ‘ 2| 86 14
b oE oy 2240 | 2 | 18 22 1 11 53
. 3 (40--58) P 1 20 5 1 2 28
Todo fir 4 eopiy 1] 2 I RS
s Total = L 6 55| 63 2| 101 ‘ 228
— S— 1 e N S
(2280 13 | 3 231 4 6 47
i H
. 2 (24~ 5 - 2 |
T o ey | 2(2438) 5 7 ‘ 14
3 (40~58) 1] 5 1 6
Ezo spruce | , (60511 1 L | 5
#f Total 1 20 ] | 35 } 7 6 70

* BRI Crown type
k%éi (BEicd 5 M;ﬁth@ #]4) Length (Ratio of length to tree height)
12/3 u_l:, 2:2/3~1/3, 1:1/3LIF
“‘“F Foliage
a 1 FEHL L Abundant b : ¥F Moderate 1 258 Poor
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120 HEABENTE S,

3) COMBITREOREKYET, FBICZ v Y BEELTEZNEE, P FeYOHABEL, Lrd
PETYEO0BELTAEBLTEBRLS - T, LBIMNET 250 THEMRIIML, BIEOAT:
SDONELI-T0 5B, CORBDPEMD IS ICE, FED P VY ZBARMCRE S/ L TATI,
TNOICHENDPDE R, Btk ->Tll, MBO N Fe YR UEBLTLES L2ABHL
NTNZ, TLMEOREM @EIROWOSD) THH/MED P F= Y BEFENICHNTN 3,

4 VT VRBBROREREEL2E CATEIAPWEDRERID L » -7z, THIE, COHIICE
JABEOTE, AE, TICESUHIMBORENMEERT, MORPPRELIRETEB LTS
LHONBEODBEP -T2 &, KRARBEAMNICHBEINGCEBBIh-/cC s, TNEEdICE
EERO—D2TH 5TV /N7 4 OLEQEESRIRRICS MRMEFRETRE Lic 2 L7280, £oHbh
ELTHEZ SN S,

IV 7h1JwUEEE LIERAMOREKITHICE T 2FILROEEHRB &
MARREORERE (BEFEHT)

1. REHOPERE XS
FAMNZ, BEEKE, 76, 94, 102 WILT 1962~1965 4ED 4 4558, fkis L THIREK 25% MADIIK
PiTbhic b CAHTH Bo EEE 500~800 m Fiik, MFEED S E, LAl % < ERd 25FHM
ThHro FEH700m P ETRT AL, vy BBEL, MEOFF A< FDELAGNELC A L H D
(102 I o FHEEIMEL L BIC LT Fe vy QRENRE LY, ZEWENORBERYT (76

Fig. 16 WEHOX S &AW EOFALR (225
Survey sites and location of the standing trees attacked (Ashoro).
BRIHERES (1~4)
Numerals indicate survey sites
@ IRYESR A
Location of the standing trees attacked
L XEiadu
Sample quadrat
o v b AT (A~F)
Sample belts




I, &5

A 2 Y BUL EIRIER R E Uickoric

ILigEIC BT 2 413

{185 &H VINE,

SRR DB IC & b2 S gl o wl CNR) — 25 —
v, kA, Table 14, JHE M 0 K &

Survey sites and years when the selective

% (94
cuttmg operations were conducted

HID o WEDOTRED ST h =D R
Survey | Yeat of o

SO s . . N urvey ear o
REEMIZ, Sy oy, Yooy, vvY, v sites _ cutting Block No.
ZATIE, aUX /U VAF, asHl, 11 1 I 1962 1 102~1
EThH B, MEIZDTMIC b Fey EATE 2 1963 102-2
- Lt 3 1964 102-2, 76¥1
’ . S o
D, RET AL/ TIERECRE, #IARO L 4 1965 761, 947, 9413
CHEHELTO21ED, BANCINERELT T
WEECADBH D, BB KUKDHERE Lz b DO THEREIZ S ¢, &2, Fig. 16, Table 14 JCiR
Uc X210, REMFR T EICK4r L, 1963 45 1966 4E 5 TIE Lizo

2. RERLEBZ

2-1. LR

COPEHRTE SN EBHFLLE, Yy FI 4,
avRYerF S+

/T,
DA,

DFAEDEZP >Tc& T

FFeYERsA,
BEERERICE > TOPRELD, BXE8
AT YsNF7 4

Table 15.

Dominant species of bark beetles attacking trees by altitude

Tnvvvaksd, ThHIVFIA, TVFT
BHRAEIC DV T <D LR AT » TR
CRElg R EmTEn (Table 15), AR

) THBo

Sl

s THIVER A DFEESE O ON, IV RYES T
BREBNC A I 7 4 bV D5

= 15
Altitude

T

e
I

& -
Host trees

4 il
Species of bark beetles

800m I FIAH~T BT AF) A _ THES T
Polygraphus spp.~Orthotomicus golovjankoi Akaezo spruce
700 TS F APy NF S A ) ThTV =Y
Polygraphus spp.~Ips typographus japonicus ‘ Akaezo spruce
600 YYNE S AT FY AR | Tazvey
Ips typographus ;apOmCMSNPoly mphus Spp. | Akaezo spruce
500 M=V FT A ! bRy
Polygraphus proximus | Todo fir

Table

16, YRPE DRI AR L, MR

Number and volume of the standmg trees attacked after cuttmg

,Jl ie >5< l i OgE AR Years af
(1R fpse S . H
Survey sites 1964 } 1965 Total
(Years of /1, @( TR T T R e e
K HOOR KT M OB A ] MR
cutting) . ‘}olume No. | Volume | No.. Volume
(/M (m3) [ &) | (m?) €] (m3)
1(1962) 7 8.76 16 54,50 | 23 63. 26
2 (1963) 1 7.12 47 95, 59 48 102,71
3 (1964) Lo L3l |1 1,31
4(1965) Lo 1.88 1 1.88
£} Total | 8 15.88 | 65 153.28 | 73 169. 16




— 26 — MERBIGUTRHRE #2075

HH LY RMRELKICES OB BACRABIE L,

2-2. WEORLRHE

BRI 1962 FEp ofTb T % (1961 4F1C 1962 FFRK O VEZE A 1 IARBE) 25, 1964 4F 9 Hic 1962
SERIRX T 7 ROBRER O R A 23 72, B 1965 4F 6 Hicid, 1962 FRBRX N O RTEKICHIE D 78
B 5NI L, B KU 1963 ERIRKICH WV TEHR O AE DFEA DD Sivlce L L 1965 4FIC
T U7c SN OPWERTEL ROMERI S L, T TIHF (1964 4) WHEMEE S50 T
BHEEZ NI, TDDL, BEI ACRARNICEISREERED, WEARKRT L ENTEED -
7S, XDpLBEICHBTHRE LD EA LN S (Table 16),
UAPEDOFEZBILMBOBEMIC BT 2 LAk, /%, T9RK, LAMTOERoME, A&
BROWEAMA N E—T, RIROEEIC KD BERSEER L RE LT OEREE 2 £ BIclEDSE
AT DEFLONL, EBIUARMEOIEET 1964 FI1CE M L, 1965 LI Lt - 7z O 13,
1964~1965 FE DX MR, B I 19654E9 FICRENH Y, RO OBOREMAELEL, TOHT A
RBEE: (SEFLEBSEARTREORBRNCHINCBR S ) OfiE %2 Licl &, $hThzY <V XD
b EwY, REMORRINZHENE Bkl ik 2 EHRS L,

2-3.  MRBEO R

D BRRICHR A Ul ks

Fig. 17 B#RICIRPED R LI GO AREER LIS D TH b, KE PO R MER
Table 17 1R Uce TOHMIE, BRBO v MAE (C) IKH: Lz & C AT 1965 4 6 BICHEE AL

& s ol o o o .
®
® e © ¢ o o x
o : O e oD S
e °
i e P $< @ R
e | ]
X % o. T
in] ® 7 X 4 e} 40x
2 éo | ox B
e / x O o
4 —Fco ©® .
SN O o 4 % o
) o
o @ ° >
° X o Fig. 17 #RRICHE Lo IARE O ER
> @ x o Distribution of the standing trees at-
x00 © I o tacked after the selective cutting.
® | o o o X % #t A Fallen tree
y o ® WER (THzVwY)
© T R S A - Akaezo spruces attacked
0 ° ‘ * O ek (7Hx/ =)
o o o 39 > % Akaezo spruces remaining alive
o 7o 0[ o —1T  ARAEKRGFew)
L - % . - Todo firs remaining alive
F—10m— e __— O B4R (RIEHD
® o //// Broad-leaved trees
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Table 17. Fig. 17 1277 LXK H O VAAR & M

Number and volume of the standing trees attacked (0.3 ha)
o \ 1 . N
T s 7 hxT = Akaezo spruce ‘ F F = v Todo fir Broad
[ o leaved tree
Diam- & & K | 2 & K | & & K # & kK| oA B & K
eter Not attacked "Attacked Cut Not attacked |~ Cut | Not attacked
class M| B KB M BCIAEC b B R B REC| BB R B
No. |Volume! No. |Volume Volume! No. Volume| No. Volume, No. |Volume
~10 15 0.42 i 13 0.30 19| 0.47
~20 22 3.34 | 1 0. 26 3 0. 24 3 0,43
~30 18 10. 00 i 2 0. 84 1 ; 0,42 4 2,17 1 0. 33 4 2.28
~40 6.50 | 1. 1.15 1 0.86 4  4.68 2 2.47
|
~50 |52z 3 591 ] 1.69
~60 L o670l 4 18 4 14.28 1 3.08
~70 3 14,05 5 24. 20 4 19, 30
~80 1] 7.13 L] o754
~90 2 17.68 | !
z 69 | 46,28 16| 52.94| 14| 60,84 24 7,39, 5  7.57| 26| 3.18
M-y Volume of trees attacked per ha 176.5 m3
W Percentage of trees attacked in volume 48.2%
1%E#, Percentage of trees fallen in volume 38.2%

el CATH DY, FNRIEEBIERD DI, DIRDARE S E <10 -TO B, KBRS (R
Lick CATH %, MEMITIEVHET, WEARERRE, B, Mo lEEwR ST AMEEE > T
bo

2) HRERBOWE & RERE - ORGR

AR D & 5 IC B s
2100, EOIEL DD & IRFER
75 % (Table 18), %7 Fig. 18

, L IRBIC Lz T Py DRI

Table 18. ZE 77 k7> @ R 18
BALRAEED TS Forest types of the stands after the

. lecti tti
B U7 (A, B, C), Fig. 19 3#Eos: selective cuthing

41“ 1e Fidl
Liihotel o2 (D, E, F) IC50m O Altltuée‘ B Forest types
|
AU R BB E, FIUCERD 1/2 BLESHH Bk goom T As WAB:
o o X C 1 As, A
RER PR LIz DTH S (i DAERS] ‘5
AEREICER LI bDTHES (v Ol 700 | I As T
FUIMARBEDIAIB I DT Fig. 16 [oR 1 As, mMTB:
Litd)o ZDHEL SIABWEDNS S Lk T CTAs
i 600 1 As, MA;
AREEOmM P loT Ay ey EFR L L
R LOT EEK 1 ATs, T(T, mT;

TeRD T, RERIC K - THAMRICTS - 72 (X 1T(A)s, TATB:
W RA), LbBE LT 1~2ha o FRICEES  IT(EA), OTBi, T
, _ ] IB(T)s, WB(T)
NI BFOMEAR (v b B), i ERIKIED (T !

2
(e8]
[®)
(@}

1E) Rl $20m LI, T2 20~10m,

, - o 5T 194 ) = I
DD IGREDREBTONIIC b BT, m:10m BT
JEL T . ERT )
7 T B H s ¥ O A:7ThxV=v, E:xvVeY,
LB REARDEREE L st (v b C) T, TRy, B UMM
AR RICTE, PHHID BB 2 2RI S e <78 5 L~UNEE 51909 Bk, 3t 90~30%,

1 30% LI
o BRI HRE DR DT it e —F, WE See Fig. 15
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Tree height #7
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Fig. 18 I AYWE DL Lok
Profile of trees in the stands where the
standing trees were attacked after cut-

ting.

FED DI,

ETH5b,

FH B
(~v D, E, F),

3) WrEAROHM

BE DRI IE

Brfgak,

Table 19.

BEARE bIC

BEEARDEERER

B -tcd A, EES0m T Fey,
b L LE 5

AL

HiloY. 4

Number of the standing trees attacked
by diameter class

e &

Tree species

Diameter class

ThTS =y

1 (22ecm PITF)

2 (24~-38)

3 (40~58)

4 (60 cm LI E)
=t

I
No. of trees
4
19
38
12
73

%297 &

LY
(N
(AN

FERY
“Abies sachaline -

nsis MAST.
TRLSTY ——

Picea glehni
MasT.

20
I’
G 104
[
2
[
o
=
T T T T
201 - E
Y4
]O % %
—A
i
=4
AN
-7y
N Ficea
jezoensis
W}/ EF MasT.
T

30 @D 50m

({1

[17,

Fig. 19 #E DI LIs 5 febhsd
Profile of trees in the stands where none
of the standing trees were attacked after
cutting,

IREE ORAZEE D SO GT
IR MR SN, RIERAS LRI T E 2 A

EMICEHETH D, MOR—FRIGEWRAE LTV, 2OX5HTEdH T, #
@)IJ;" bf_ (2b )’F'J) @%)@/5‘5'(1‘0 4 m@?%ﬂ (lc 7%@) J’;
HOCROBHEOK W Ba D) ORI, FEox

Lick DI, ERIAEDOEDREEZ L,

Betic
O DICR LN, 7272 Table 19 TR
R
D 7A=Y ORMAKR SARICEE LK
SFARRY Y NFIA, TSRS ABEBEELT
Wiz
2)  ILARWERIZ 1962 SR TR 2 R,
1963 SERIILT IR, DE D 1964 4510t
HNCFAE Uize UL 1962 AR ERMICH2E L e
—HOWERERNTIE, TOFICFREEIET
3, 14E2RBLUTHRETTICRE L,
7o BT 1965 AERICH AR S N,
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3) 1965 AEDIBRIC IR LRI TG LTS r o 7oe T NUE 1964 4EZ~1965 4E7F, B XU 1965 49 AT
Herk U BB ALs, LR ERIR R ORI ETIC ANk b 0, ARPROEE DAL 2 ©
L, FRERORGHT AT v v D P ¥y, EEHOMENE N T ERERLIIbDEER
5N5,

4 IARPEFRERE, FLRICE s A, FRARELABRROLBENEZ B - TnEE AR
Fd, U bofdihe 068 LR TH 205, RIFIC L - TR0 DI 5 W 2 ki
SHBERBIEEL DTS

5) WERIRBEDOSDODEESEZ VY, WEDL I ULEENT, MBI THETH D, Freks
D=FRICE OB EZ L TE 2L R ERD, TOMEERHICEH R0, MRk dicks
BHDIFR LN - T,

JLiE D8]

IRAMIC BT, HEERRERE, BERSICEARIC X B AR E ST A T &id
BOLFIP D SN, MEESNTEL, UhLENEZ D ULEEAHROWE, HickERoERECD
WTHIEIN 2SO0, TOREPELNICT 2 oD KRBT KARRORENHMAY E B VZ 2, B
EWe s, BRI vy, P R YRR, BRXORFMTOT vy REMKOZLENO
IR T, RIRBDOFIL RO FERET & ARWET A & OB, WEOTERME I DV TIARE AT
-7,
1. FIHOEE, BEOCTEHLHEORERE

D mECESERE Y, THZV Y TRY Y NSEFIA, FPFTVEFFYYFRIALATHEDL, T
DREPT AL 2 VICEEF 7 A FOEEL LD ON, BRBELRTRY a v vYafsf 0B
HUENBI LS oV =y mERDWELTD LN TEY, COMMOTMBEOKME LCTHko b 51
GTH 5B,

2) ZFEFLRIIERE, REIEHICHE Sheduk, SOk, BRI RS E L, RN, 550

IR ERBEADS 2EAETYH, THITHEA U TERMICRE S HEST

3) JABERMIC B 2R OTE T LRBOBESATEBIN T A (IO, 1963)%, Ak
FHE U FHL RO B BIFT, EERMBARICHEKT 2. BIcREo TS » IS RBEo iy
EWBREROZNC LSBT, MEMOTFHOLINEREDONMHEE, FHBHEECI - THIRR

137E ;b\i*?ém RATRT

4) TOHEBEMRDCTARMEEDSRET S, T8h5, KRAEARICD X2, RGHSE~FT084
WBBE, R~ZKDEAT 2 ERIC LA E ST DLDIRTH Do
5) MARWINESET Lckid, LB THFEREERNEBIKEN 07T, GBRECHFEIK S

EOHEROET 2 5771 E D (Ul < /NR, 195932125, KMEHEOHEEOEA, BEKDOX

SEAL CEBBEF OME, /NR, 1972078 210k T, IAWEOREZE 3~ 4 FRiRTRET 3,
2. MAKRHEOREHME

D BRBRICK > TEBMICAEAE ST 2 X DIC7E - fo & CAWALARYE IR 2 Wi ss 0, HIEHIC

BHINZ/NIBEBRICIE > T 2 A0/ M, & ICHEmp» SEmc»Y TER LTSk thkiish
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BB OWERECEEDE N Lichi- THEAORBEBHEOHEMS L REMORS HEHT, &

=L UVRRED DRI T B DML,

2) HRERDHERIL E, RBSBEIICTbNI L LA TE, BEEOBES S 5 HEND
DORBRDBEAROMES S FDT L, L KBARSOMBERL TS L CATREERGED,

3) Kby =y, THZV TV RERBERWICE CERELTO2HS TR, U LEEHRIC
MAWEOTEE AL (BE, BEMF). L L—FTTiKBEoRE, RE Thick b8 5HE
DREEERT, WAB—IBOREUICREEZRLTNEE AT, KBRDEZLAESTNEETH
TH-Th, BREEORELAABOCEND B CGELEMT

4 P FevRELNEEROT, SHESEBEZOLOBDRNC LR ED L, MERDOFEITE
BOENRETTHWERBRDE P 72, Ub LELRETHE, ZBRFAH»S P Fev s 4 OEBBENEL,
Tl FeVEPPEELTABLTCE 0D, EBRTHEBESMS, HEOEBETHDOMNE,
T Ol kRE, & ICHARMICEE LIz E CATREEDRENEZ L,
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Beetle Infestations Associated with the Cutting Operations

in the Spruce-Fir Forests in Hokkaido.

Chikara Korzomi®@

Summary

In Hokkaido, spruce-fir forests extend over large areas especially on mountains with high
elevations, and pure spruce forests are also found in some limited areas. One of the problems
in managing or improving these natural forests is that the relatively high tree mortalities are
caused by the attacks of bark beetles and borers after cutting operations have been practiced.
This study was conducted to clarify the beetle infestations following the cutting in some
typical stands where the forest types were different from each other and various cutting
methods had been applied.

(1) Among beetles attacking the standing trees and waste materials such as culled logs,
tree tops, or branches left in the forests, the dominant species were Ips typographus japonicus
Nuyma on Ezo spruce (Picea jezoenmsis Carr.) and Akaezo spruce (Picea Glehnii Masrt.), and
Polygraphus proximus Branororo on Todo fr (Abies sachalinensis Mast.). Polygraphus jezoensis
Nunma and P, gracilis Nunma were also common on Akaezo spruce.

(2) Usully beetle infestations on standing trees in a given stand occurred 1 year after
the cutting when the logging operations were carried out from spring to summer, and 2 years
after the cutting when carried out from fall to winter. In any case, they were preceded by
heavy infestations on waste materials or cut logs, and lasted for about 3 years or so (Fig. 4
and Table 7). The insect-killed trees were mostly Ezo or Akaezo spruces.

(8) As shown in Fig. 5 as an example, progeny production ratio of Ips iypographus
japonicus was considerably high in the first year when the beetles attacked waste materials.
However, the ratio indicated a downward trend after they started to attack standing trees
and consequently the number of green trees killed decreased gradually year after vear, result-
ing in no losses in the sixth year. This may be attributable partially to the effects of intra-
specific competition at high attack densities which are brought about by the limitation of
suitable host materials, and partially to the effects of the increasing population of parasites
and predators.

(4) Tree mortalities caused by the beetle attacks were very severe when the clear cut-
ting in a narrow strip had been practiced. Many trees, mainly Ezo and Akaezo spruces of
large diameters, were killed along the edge of residual forests. In the selective cutting, the
overall tree mortality rates were not very high, but heavy infestations on standing trees were
observed in areas where much of the upper crown story of Ezo spruce or Akaezo spruce were
reserved. Especially the mortality rates were recognized to be high when parts of spruces
growing in a group were felled down and the trunks of trees reserved were exposed directly
to the sunlight.

(5) From the results mentioned above, the following methods or treatments are considered
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to be very effective to prevent standing trees from the beetle infestations.

i) To remove the infested logs or tree tops out of the stands before the beetles complete
their development and emerge from them.

ii) To spray insecticides on these logs or waste materials when they are left in the stands
beyond this period.

iii) To improve the cutting methods. In the selective cutting, for example, Ezo or Akaezo
spruces of large diameters should not be reserved if their trunks would be exposed directly

to the sunlight. In other words, they should be reserved with the adjacent trees in a group.





