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The sample. a 0.5 m width of bark in a ring around the stem was

taken at 2.0 m intervals from base to top.
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Table 1. RERARICHT 2 FEOHED (REREEHRM)

Summery of bark sample examinations in the study plot at Tenmakuzawa.

5 ‘ FEB(%) L FEFILEE (1m247:-9)
B B AEROPE | RBRAK FIROEE Percent attacked and average Izlumber
Sf)ecies Fﬁrm of wind-| I}Iumbérl bSpﬁci{)es cif of entrance holes per m
of trees | thrown trees |ol sample ar eetles ~ )
trees 3~5/VI 8, 9/Vl |27, 28/IX
S PF=YF A P> 9 2
PF=Y Broken down 10 |Polygraphus proximus| 30%(2.0) | 100%(67.2)| 1002( )
Todo-fir
B of#H K FPN=YFIA 9 802 9
Uprooted 10 [Polygraphus proximus| 20%(0.9) | 802(59.0)| 902( )
—\’ ‘7 /:# ﬁ /f ) Q,
Ips typographus 50%(4.1) | 100%(37.5)| 100%(—)
B O R R
=VF* 718
10 10%(0.6) | 20%( 0.9) 20%(—)
Broken down Polygraphus spp.
=y RYHIFX I AR 9 2 9
=y= Pityogenes spp. 1026(0.9) | 50%(14.8)| 50%(—)
Ezo- " 4’
NN 4 s o
spruce Ips typographus 20%(0.3) | 90%(35.5)| 90%(—)
B oA K "
VE7AE
10 0 10%( 0.4)| 10%(—)
Uprooted Polygraphus spp.
RYHFIX 74 9 9
Pityogenes spp. 0 30%6(10.3)} 30%(—)

E (1) 9FRRHEREEDR DL LIFEELFTEOTN VDT, FHIEEIEE L IRI27,
(2) =V=YTClR=VFI748, cYFIF 7 A BIZLHBMOFEETRLS: WTFhdy Y%
74 LDICHFEL TN,
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Table 2. EEHBRHAABRERARIZIET S+ 71 2V EHOFEER
Percentage of the wind-thrown trees attacked by the beetles at Tenmakuzawa.
B = B &K o B HE K K F OE K K #F £ £ (%)
Species of Form of T Number of trees i
trees wind-thrown trees Number of trees attacked Percent attacked
S K
bE=Y Broken down 16 16 100
Todo-fir
i3 &l ZN
Uprooted 19 14 74
g X
. ==Y Broken down 2l 21 100
Ezo-spruce
" &l X
Uprooted 54 51 o4

(1) 7~9/V1 H#/E,
(2) FEBIPF=Y TR =YFIM4, =V IYTREYY AFI74RET, —F=VF7
A RYFIFIAE R LEEREBRTEEL TV 30Tk,

%7z, Table 1 b dbndk5ic, 6 ALAOMERIEZF 71 2ERFEEL ZUBHZENY
T ThOr, BITRICNT A ERELOERSTEDbND. TLTS A LT CIALAFEY S5
LB, ZOBMITIRS IO T B, 8 BORERELEF/ICEFEL ST 72ARE M F = VIRERM 1 472
2 UL LBFERORFEDTESIZ b —HFEEL TV 5, TOREEI LORIICEET HRIOFE
FEOHBETOEHROIBDT, PF<YF2 4, ¥V AAF 7 12OV TRERS L OFEBEDH
EERY Fig. 410, FEAHLEEMLIOE Fig. 5 KRL TR/

CRHOEMS, IS T Y% 7 1eonT, ROL S RS S EVZBES5, Tibb, B
DFHES LR EN LV BBIGEVEBS 2D, FFESHEARIND. HEEN U 10mm LY &N
WEOBS I LRI OFFIFENIR A HOTHELDTHIRV S DNBV, BEIRCRICRETE
DFFIRELIeDT 3, FThHD, £72, BFERIFNEDOEZTOLDOREL 1LV, EOTLOE
FRBELILIATEYY AF 7 A DOFENZEAEALR T, TOZ LITFIHRTORBICOWTOH
BRERLALCI S THD, o, YYAF I MOV THENEL =V = Y RFEL T 2Ry H I 7
A ¥ (Pityogenes spp.) ¥, WTFHNDIBERE20cm N5t L 0 X WIEEDOIIIC DAFEL TV 720

REICOVTIBHREOERER S L IZFOTTICEET DHO10D 1 RATORY, FEEDOSL
EHEIC L VR0, FOERY Table 3 IZRLTHB. XBIZ{ L ZNEFELEBID DL 5Z
BN ZEBOFERBIFBLENZZ ENRTE D, BRENOFEL, HRTIRELXSIC
BE®HIVENIZEARDHY, 4D 6 FORERIIL FEEAD TRV, ZHITRICREDAICEFE
T3 2% 7 18 (Cryphalus spp.) NPz EL bW 5D, B A BFLBEL TZRRY
HERETHEEEL ST, FERIESBDOTVD. =YV Y TR HIF 7 A ERETHY, P F=Y
TEFFTYE7 4 LD T B,

RIZEERABMIZ BT 220 X 5 eFEOER Y, MOFAEMOAEER,LPL CRELTARV,
Table 4, 5 ZExhZh L)Ll BEUERAEHMTOFER, FLEBELTRLTHD, Table 1, 2
EXBRZEDLNDLIIT, ZhALDOHTRABAKIINTIHFENBLNTEY, BAKICIRFEDD
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Table 3. BERAAROEFICHNTEF 74 2 HOFER
Investigation of the bark beetles attacking the branches of wind-thrown trees.
(1) PF~=v Todofir
REkOWE | B E kg | & & F O Percemtattacked | gernm (x)
Form of wind-| Number of FPR=YFIA a2 % 7 4 8 Percent
thrown trees |sample branches| Polygraphus proximus Cryphalus spp. unattacked
Broken down 46 50 2 48
wmoE K
Uprooted 55 40 4 60
(2) =v'=v Ezo-spruce
BEkowms | W& Ak g | % % ¥ GO Percentattacked | gmum (o)
Form of wind-| Number of | ¥v.ixs 1 ;:’ol/ ia?;};fu;ﬁ RYHIF A Percent
thrown trees [sample branches|Ips typographus| YE spp Pityogenes spp. unattacked
h
Broken down o4 9 20 57 24
ﬁproﬁled w 62 11 10 18 65

E (1) BEERBMARBRACONT, 8 9/VI #E
(2) A—AERIC2BEFEL 7230 H D,
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Table 4. EJIFAEMIZI T 2FERL FEEE

Percentage of the wind-thrown trees attacked at Kamikawa.

BOM | REAOBE | W R A K | F o4k | TER ) LTRTAER

Species of | Form of wind-| Number of Number of P
t att
trees thrown trees sample trees trees attacked nunflgceinofaera]:éiiearﬁgl(?sv%r: rgemz
FF=Y Broken down 7 6 86% (3.2)
Todo-fir ﬁproftued /N 34 11 32% (4.1)
==y Broken down 15 14 93% (4.3)
Ezo-spruce ﬁpmﬁ]ed w 48 32 67% (8.4)

B FIFEIL F<YBRROAL2E, MZERFRE5ALREY, PPV PF<YF71,
=Y RIEXY AF I AL DCTDABETE, 758, =V =y iE—F=V <y ¥ 7 A BIFE
LTz,

Todo-fir——Polygraphus proximus
Ezo-spruce——Ips typographus L.f. japonicus

Table 5. RELERATMICET 2 HFERLFERE

Summery of bark sample examinations in the study plot at Kurodake.

- FER (%) LVFEHFILEE
B = BEERDOTYRE FEAK FIROEE (1m? %47=9)
Percent attacked and average

Species of | Form of wind-{ Number of | Species of bark |number of entrance holes per m?

trees thrown trees [sample trees beetles 24, 25/VI 21, 22/IX
PF=YFI A y
O OK -|Polygraphus proximus, 90% (1.8) 10026 (3.2)
PE=Y Broken down 0 T hr=rFsA48E
20% (0.6) 20% (1.4)
Todofir Dryocoetes spp.
®Oo# K FE=YFs4
Uprooted 10 [Polygraphus proximus| 30% (0.4) 60% (1.1)
};;’i;;j;f;ghus 20%(11.1) 80% (5.3)
O OK
=7 18
5 60% (0.6) 80% (7.7)
Broken down Polygraphus spp.
==Y gr;o;:t/ef :pg ,ﬁ 0 20% (0.3)
Ezo-spruce ;;.;yt;;:)‘;faghus 20%(16.5) 50% (6.8)
®o# K -
=¥/ 18
10 10% (3.8) 20% (9.5)
Pol .
Uprooted olygraphus spp
aF 748

Cryphalus spp. 0 10% (0.3)

B PF=YE 2 AIXFEANLZTTHEELTWIEW DS, Bic9 AOBERIIBLDIDE LD
NHEBAENRD AT B, ZHHERL LFEX, BHABEL DI DL NIRELRA I,
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BIR50% L 72D T\ 3, ZHHIIENERERERBIZREL TROLN-d O CHBNSEESE 251,
REBEL T RTLEE LTI PLEVEERNTCIOTIIIENS I 2 KT, & UTHBALIZ XY
FERMEHEL-Z & CEEMRH 2 L, FLFEROSRVHETRBOS  —Wic LoFeeRd
BV ERBVDT, ZABRRONEINIAERRTHD, ZOK FEBEOHENLVOTHLED
VR TEWA, LN BEROEFELELNZIZEDENFERDO=Y <~ VEIREBRITE EHEL DT
ZEERESS (B BELE SELLAEARRLTOEEABR, BEOHEIHEVEEAL

VL LAEDTHO L HEEINS,

Y ERERAARICE T 2 FERBOENH AT, BERBRMICIITS L 5 ICETARO—ERIRETLTHE
BREFEY I IT-HIR, THROLLBEREFEORVRLLIAARNRDH T VRIL TV RVEZASL, D
FEMIC T B & 5 ICRIFARO—E 35 L CHREARDOREBMNETET, LrdbFERS—HIcDOATEY
A THEBENIINIIENE DO/ HIR, TIsbbLREEZHRY ORBANFEONRLIEY 55L T
AL, RELHDTNEZD2200HNRH DL ABNB7ES I, HIMBHRZ OWTHIZET DM, B
EFOBFERORE, 9 AOBREMICS AOAER D T ehE 50, BREOREICRE, HDHWIX
KEFHLOMEL ODRFOBBICLOTEEDTL BN THA I M, e ElR (1957) 2330
TERLTV3 X5, BERBMTIIASHREMICH Y KEMBRIEEINLTHT, BRORE
HERREICHEEZ N, F 714 2VEOERBEEAOWE SHBNRTTIZO bR THY, £725 ik
THZREL I, THEERLLY, SHERBRREANTHIZ TR/ IFEROBBEMTH D728
F 74 AVBEOMANOBEREE LT bIRE, ZhbboREME BIe2&HENEWFERLEERE
Bh7bLEADEEZBND, BCSEL5 AOREDHEYERED T TV 50BN, TOMOEE

Table 6. BEFEROEEPMCOFE, KIERE
Investigation of the bark beetles attacking waste materials left in the field.
B om | mmAowmm | mEkx | SEAE O F LR g %
Species of Number of Number of
P Form of trees left |’ trees Percent Remarks
trees sample trees attacked | attacked
AR EOR
Uprooted small trees 6 0 0
hre (48); LA
6 5 83 P.p: A(4F); LXK
Todo-fir Cull logs p
x 7 7 7 100 { P.p: F,A(G%K);A(BK);
Tree tops A,L(1%)
A B R AR .
Uprooted small trees 3 ! 33 I:F.A
==y
I:FAGAR) s A(LA) 5
Ezo-spruce Cull logs 4 ? o4 {L<1$) ’
' 10 7 70 {I:F,A(@&);PO;P,L
Tree tops @&);D: A, LX)

E (D
(2)

RB ALY HYFEEM. 25/
P.p=Polygraphus proximus (F F=Y % 7 4)

HE

1=1Ips typographus f. japonicus (¥ 2 .3i% 7 1)
Po = Polygraphus spp. (=V % 7 1 ¥)

D = Dryocoetes sp. (7 + =% 7 L D—F)
A=Adult (B8®B), P=Pupa (4f). L=Larva ($hH8), F=Flight hole (BiHHFL)
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RANDFEEDOHRBIIHILVBRLIZEABN, LT, 20X I RFERBOEEL, £OBRDOIAREE
DREICSURBEBEEZ 5 ThHH ) T LRI N,

723, BERDEBRYHMCOFERBIZONT, Ar i v ) BEMCEERRELTROTW3D
T, BED®HIC Table 6 ISRLTEHWV 2, DHIBHFIC L S EBEARRCKRZEEERTHS V=
VXTI, ¥V AFIATIDFERNE, FBEOERTREEFEDRTH O ZNITHL.,
FELTIERTHD VS EADLHROEDF FREINEAIL, RIPVELAEFEES
FTwis, HE (1959) BTV 3523% FIEICTRUHEMIGAESRRENS SHKL T, RK»H
BVIIEEARGEEY IS 2 EEEROEERKBERIC L2 LAbND, 20K SEORELE
ZH720T, FMDHHIsY KEOHIVNRRE L THMI 20 TBEI /T L1, EOBROWEREIR
WY OEBEELX-dDLELZBNS,

(2) FERE (FRHESHER)

MEOEEERLTVBYYAF 74, PFIYFI4DRIIDONT, TNHOHKIERIE, Thhbbif
HOREBRHENOBE L HR7-#ERMN Table 7,8 Thd. AEEZOEDREMILAERT LS
Lo 9 ATANZATIROTE Y. LD TUMEZDE FORBTHREKICITVOLEATIVWTHA I,

T, YV SR O0THEDE, ABSHRBEBOSDTHY, BHA 1V HB. BHLD
DX 2 REDOHEFERITINO7:d DL, FDFEMTBRLIITNDbDLETEHH DD DLELND, R
HiZoW T, BEOBAILCRARIBICIZV DTV 3 REVBEL TV 5. BUHILBIEST L SBHL
BB ERU TRV (A—BHA»H 2EU ERHT 22835 3), 240N ITEETICR
FELTVB08, W RASNIELND, ZOEASBRERCTEETHS. F—HICHREOD
DORBBIID, 72T WEROET T b BLRTICEVWERFICEL N, THSREROFHFERIZEV,
LOETH SN0 BEKRDZVIIEBROELCIIML V FEDENZEROHZZ L E. ZHbOFE
RobdMBIENTED, P FIYF 7 MOVTIEAER b4 7S, E2&F Y L2 LBz
AUREABOEAERL TR LW L 5,

Wi, T E CTREBBTT AR G OSIEBAT L i o TEILBROER BRI EMT 2 L Vb TETH S,
COBEE I THORBEALL ¥V AF /4, P Fe9F 0 IZ00TATHI . ZHHDOFEAIK
(FEB) L RERMA R E DBRE Table 7,8 0—&iz, F-FHOHBERFEELI-DDOE—1
LT Table9 RLTh B, RERBBUIFRD S bROWAICITVD OO, Fiabh, TE2ITH
EL7BRETH B35 FULT 2 L Bbh 3 —HOlf. ERGHED ZOfehicgdic, 7270, KPR
BOLDOHEEN ORI TV S, 7z, TCIBIH Lcd Dz — e HAL S =FHHRERE LTHE
LTV 5, FHREOHEENFENR EATLE OB bR, BERBCSBANSTEZI HBALD
Y, FBHAE=BHRBREEAZOIEREH L, FOMMBELLIAIHEZDT, ZhEd DT
BETOEIERY S ANATEZ LIZE LD L. LL, HucWoEizZhnbd+aortZ
EMTCELERS, Isd, Table 7ORRBRTHB & 1z, FEHK (BALE) ¢225E5HHREX
ZDWTEL N BEER LI 2 DIRROEHRICL D, Tibb, AHEADFRIZZORANLE
ALEOED, TORBOHSICEFELZROBBLS T B0DTHD, BWHRILBEIHTHEADE
AILET 0 THOTD, BELLRALLRILLZVIIFHO- MR I DFEEELAZZLDHD. L
PAOT, BELEKEFREOBREAZEE. HZEORERERELIRESC LY, TOBRERA—



Entrance holes

deEoREMIC I 2FILROFESEME (F2H) (WA)

Table 7.

¥V AF s 4 OKERE

and emergence of progeny of Ips typographus japonicus on the sample trees.

= = REH BT R RExitRmE | & A L &
REROTE gsﬁg gﬁg Number of progeny (0.1m? 25729) (0.1m2 247-9)
Form of wind- s le|s 1 Number of Number of
thrown trees amp amp'€| p A P L Total | progeny emerged entrance holes
trees lots
p per 0.1 m? per 0.1 m?
No. 1{No. 3% 0 5 7 57 69 — —
6 1 91 16 1 109 484 5.8
9 0 63 0 O 63 280 6.1 °
No. 2 | No. 1 24 40 0 O 64 284 6.1
5 37 17 0 O 54 240 3.6
9 43 32 0 O 75 333 6.0
No. 3 | No. 2 6 76 0 O 82 364 3.7
5 30 60 0 O 90 400 4.8
=V = A 10| 25 64 0 0 8 395 ‘5.7
Broken down | No. 4 | No. 2 5 4 0 O 46 204 3.7
5 31 52 0 O 83 269 4.4
9 55 60. 0 O 115 511 3.6
No. 5| No. 1 26 43 0 O 69 306 8.0
5 58 28 0 O 86 382 7.9
9 45 61 0O 0 106 471 7.2
No. 9| No. 2 8 36 0 O 44 195 5.6
S ¥ Ave 25 48 1 4 78 341 5.5
No. 1| No. 3% 0 28 34103 165 — —
8% 0 72 49 27 148 — —
12 12 93 3 O 108 480 5.5
No. 2| No. 1 3 46 11 3 63 280 6.7
5 13 75 0 © 88 391 6.2
9 23 29 0 O 52 231 6.3
No. 4 [ No. 1¥ 1 30 24 21 76 — —
=y = v REK 4| 871 6 0 8 377 4.9
Uprooted No. 6 | No. 1| 10 35 0 © 45 200 8.2
S 28 37 0 O 65 289 4.9
No. 7 | No. 1 3 10 0 O 13 58 4.7
4 7 63 11 0 81 360 8.2
6 0O 48 5 0 53 235 5.6
No. 8| No. 2¥ 0 0 4 71 75 — —
¥ 15 Ave. 8 46 10 16 80 290 6.1
“® ¥ #H Ave. 17 47 6 9 79 321 5.8

i}i (1) REREERBHORBAIZOVWT, 27, 28/K #AE, AERNPAE X 15x150m?2,

(2) FAIBIFEFEORHE (Fig. 4) CELA-BEYAWT

(3) * BYHRERTLOT, BARMREBOBEEN LB 72,

(4) F=Flight hole (BiHFL), A

T\ 3,

=Adult (f&H), P=Pupa (&), L=Larva ($hH)
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Table 8. b F = v % 7 £ o 8 78 K &8
Entrance holes and emergence of progeny of Polygraphus proximus on the sample trees.
5 = FH BT R FRAEXRBRER | 2 A L K
BEROHE %5@%5 gﬁg Number of progeny (0.1m2 H47-9) (0.1%m 247-9)
Form of wind- Number of Number of
thrown trees Silmple Sall-n[tﬂe F A P L Total |progeny emerged entrance holes
rees plots per 0.1 m? per 0.1 m?
No. 4 | No. 3 0 37 9 12 58 258 5.6
6 0 29 13 18 60 266 8.9
b F= YRR
Len d No.10 | No. 1 88 20 0O O 108 480 7.7
Broken dowun 4] 46 16 0 0 62 275 8.0
St ¥ Ave. 34 25 6 7 72 320 7.6
No. 1 | No. 1 0 40 3 10 53 235 6.0
4 7 181 0O O 188 835 15.2
P F=YREIR
d No. 2| No. 1 11 62 0 © 73 324 14.0
Uproote 4| 95 73 0 0 -168 746 9.1
S 5 Ave. 28 89 1 3 121 535 11.1
%= S B Ave. 31 57 3 5 96 428 9.3
Table 9. ¥Y.3F 74, bPF=YF27 14 OWER
Progeny production ratio of Ips typographus japonicus and Polygraphus proximus.
it 5 B % Number of progeny
i B FERORKR B
Soeci Form of wind-thrown | | ZgAFL %79 1 QMY WYY
pecies trees attacked Per entrance hole] Per gallery Per parent
: N
e oA Broken down 62.0 31.0 20.7
’ 2l x 47.5 23.8 15.8
Ips typographus Uprooted
f. japonicus - 5
Ave. 55.3 27.7 18.4
e ZN
Broken down 42.1 21.1 14.0
PF=YFIA N
) Uprooted 48.2 24.1 16.1
Polygraphus proximus
e ]
Ave. 46.0 23.0 15.3

BERH-VICBRELTHETI00RYEEL LN, BIFAER AN IVE ST, ZOERRLETHS
5 (LS REOREATHED 20, FC—HBELZIUAPOOERCIIMER GED/E N T T
Bo ZZTEIELTHE 2\,

T, YVAFILICOWTEDHEEDHEA LA TAHS L, Table 9RINTWB L 5iT, 1FEALL
LY FHF I~ FEDRERBENREEL TV, RHEROBRE T —RZhETO RECBELSE L,
2HBOBAYERZIFAL S VME 2 R LIE 730 LTHETS L, RIERAECI1H
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Bap7z048930, BHIFEHLIH20 L85, Vopz i, 1HAOBICEBRIZH 2045 < by izis
DB BEH 5. THEILA - R (1959) OFEFE L SHMIBET2EARBOBEL  H
ThDE, ZOBAFEFES PILEBICHFERSBET CHIEL -2 085 20%bh 3, EMEELT
DR HZVCEBRORER LS5 RBL 8D L, ERICEDL bV 2 HAE DR T,
EBEBRFERTEOTVI0EL: HI2VEKHHORERLE XhhLIRVAEFIMEDVL T, 20
EHARE I TV,

PE=YFR A IPEEREDD RGO TC—BEREI £ RERBEZ1FALS -V BELTY
45, BHRIFEH72VH15 2722T, ¥V 3% 74 LVHERITV L BANE0DL 5 Th D,

(3) #8 £ ®

TYAF IR K=Y 7 [ HYE
ED LI EREZBEED 0%, B
R IC OV TEFEMIZ T 2 BE
(Fig. 2 ¥8M®, 5~9 AR—&EA
ERLTW3) % Table 1~8 ¥ ®
ERD, RICEHBICAT AR 72\, It
B, PRRYFIADOERYY %04
XVRE, RELDESIEEHOEEIZ
HO7H, BREIARORBR -0
HAHLNBDOT, MEL—FHEL T3,
Fig. 6 ZREFML EDIZRBOR

RIS & B —RAGICR L TR 7228, 24] fE%ﬁ%%MW
BIEEORESS ATANL6 ALE 20 PO BBy
ChTRES T, 6 AR sRE 2 'O

Mes ELTFACERaETREL & 212

TELDIDTRITRETRTLI-dDL Ol j

Abd, BIRTHRRTHD L i, o

REFORRTHELIAELE 1 HOR » [EFLIEML [EML[EML [FML [EML [EML]
ETRABTOREASE Aok 5 Th N B S T =

D, LAt TR - ORI 2 ,;,%% g%; ;
FHLTVR LD LHRL S 5. 20K = BE RT3
ERCHEETRAL 2 DL, AL o %%
BRICHEOTHAS - BHE (LA, %
1959) IZX B3 DIENRELTELREEY MRERE
BTz e BN, KR O FRE Fig. 6 ¥ v.i% 74 ORERBL IR5EMH

CGaJIENBIEFT, BRI L5 SRR O BIEED
Some climatic factors in the activity season of the beetles.
HYNH B ROEDITMTTTHD, = Oblique lines indicate the zone higher than the average

DEORETHEFEY 513 7= AR Bl value for the last ten years.

RELBHB LI 2-037 Aok
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HEe—BRDTWBL, FREIRERELICARNORBOFE, HEELLTV2, Lrl, 8FiX
Fig. 6 CRENTV3 LI CKREMTIECERSTOANEL, ET0OLOHFREOBHNRZ LT bN
72&35C, BICERHLALNIFETRA DL RS, ZORBRFEEDS bBH. $EL-D
0, Tiebb, Sicd L b 2 HAEOKHEIZIZVO/ BB B b DI, Table 7, 8 I2Ahbh 3 X iz,
BREAO—ETIINISY S, TOEEMRTRBEL THRREKI -0 L I ZZAKOEEERL T
72ERBNBD, BICHEDENZEADLDNREARCHBOER TIL, TOEIGIELHTHEL
DTV 5, T OMBITRERIBEITARD 2 ~353H 272D T, Lzt oTeMfe LTiNE2H/RE
XV b DE—ETH Y, B THIEEOEFIT s/t hbhb, 2HKREOFRIT, TOERN
ML L 72 d ORZ < b0 dH 2748 RESITPMEL 721X ) OFHR, 1F, BB T8LLLS
Thd, Itk ZORH Lf;ﬁiﬂiﬁi%‘ftl:%iﬁyﬁbt%%ﬁit( sy BEDLL EDEFMCEELLI-DT
HA5,

PrBHLTAHDE, B1IEAIBOREEILS A TAMD 6 FEAKHTCEHKBIN, 6 AFAZAREH
%4, RICRBOREIT8 BIc—BAbNz, £ L TEBENE 1 #HROBECRERET, —Ha 1
¥, Thbb 2 EREORFTORE FLERSR) € —MAR2HUAREET L TREET, thth
BAIIV DR E AN L 5. COBAITHIRG, AT, % REORES S THRESOEITHD
boEBbhE,

53, AMH L VR EALRDE /MM TIE, B (1959) OREERBE LV AT, B2z
VDb DBLCE2HATET L2IDENRVL BABZWL S CTH DN, TORERBBICEIIZER
ERENLONIENDIZL I TH DB,

(4) BEMINOHEEOBT

W OAEDT BEROMETS, BENRSOILAIIIS < HEO BEN BESN fenor, AE
(1959) dHMOBERER, UMARORELBRETIMECE IR D LBRTVB L, 58K
I D DI ARDWMERE N L L NI DT &b, ZHIZLENERKRTH DL ADIS.
ZORICELTEBICZEE LTI OTWA DT (LA, 1957) < bLFdREv, BEFT3LERK
DESRBRIZL 72D TH 2755, Titbb, FESADREICOEDSE I ADORAET, ZTOMIRK
T3 BAAELICKERICH I DTEHIEORBEOREMFANTCIZ L, %714 6V EOBRINEEDE
Hizky, THADONBEARUKEEZIZZL T2 E, LrdROEREEICKL ZOBAENHICKTH
Dl LifETh Do 1936F107 DHEERIZ RIS 5 RKAEORS, TOBEIRERNIRORCEEE S,
TABEOREITEL BOONEI D EEE (1940, 1942) IWMEL T3 L 512, BICHKOBRETE
FRRARFROAFEORRL 10D . RERSTRE L TR S O —RERO X 5 ICBbh s,

® & MR

RENFILROARAERRT L5 2L, 1924 FOJMEE, 1936 EOMATLE DPIEHSE This
< FHLRECREEES N, TONKICELATELRRTHY, 1050FRKEMEBIELH L
(1956) DHEIZDEEICBITEEEDEFNELZ LN T3, LhL, 72& 2 X194 EDILEEOHI¢
IBEIVITIROBEENRFELEL7-DITH L, 1936EDEEXDHF CITBEITIRABBARDANEEORR L
BOTWEZ LS, TOEBE S bOEFHORE REORMCHE, FIROWESS 0&ife
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BIERHOTHTLIRU TR, —BIZRTIDITRIVH TV EDH 3, SEANAEIHRS AORE
IZOSWTERY AIZ D EERREL, Lad, THRERNICDEERICSWTHbRETHHAE L
BEARBETH O, WL OhDORBBRNEERH D, L3 DT, ZhbHESRAELEEL TEOEE
BBRETHELDIC, AEROFILBRAREO—ROERACEBELHEBL T Z 813, RARSET
DB LEEH T, SROVBRAERLLERI L LEZDON. TOFAAEICE L OHIFE digv,
ZTFLDIEOBERIZERIN TSV, W OLOMBEEHLMIIL TS, ZhbIitBBL T, Bikks
RIEID SN L, UTETOEBREMATH\,

—BIF 7 A AVEBIZREDOBVCERTH Y, ZORHELLHEHRTITT L L TRENSE CHE
PEE ST T2, LERNOTRENREET S L, AERTIRSEFORBER L LTHFEOTRE
Do BIERTIRLTH 2 L5z, 5 AOREIFILROEHFRBATICI T 27270, REMHFAARIZZD
BEOBRNG I HICHFEOTR LSO, LHL, RROFEES Kb O LD D 9 A TAORERY
Kix, EOEFL FEYATIIBRICODLIZIN, LERDT, BREDVOSWTHRELCAER
BEBE (1956F) L2 bIIABEORET IO TRANDL LA, ERBOEMEILICPRTS
FERE D, HICFHROFEL 51775 FORERIAL, —BOMREEBRV-TRERBsh, £
NDIZIAORENREINDOTHRAEL D EDETEMRNIIRB SN TEERBRLADIONE. ZDL I
HIRIZZNONFEERE LY, e EETRBRBIZAOND X DIz, 1956FEFRFAENE 1HHRHI LD
T RORERIARD T Cliot I BV FERL FEFE LR TICV 2T S, ZhicHl, 5 30R
EORBODIIRNE ZATE 1 RBOFATDI0S, B2 HRBRORELKRDLEHICL 50 FHF
ERBDIZNTD78, DIt DIORIBIZEZORDEZT TRELENDTEIDIHLIINFEVR B 725
50 ZOL 5 eFERBOMETL, HIRNREREEDO LRV ERHL, ZTEYARABEDITIARE
EOREICHBERLIZLBDNE 5, dDAARERFARIINT 2FEHEBOBERIL, AKINAZTO
BETRL, b SN X 5 ICRENORE AE0HE, KEEELRESORTFORED ST 3
2% LA SADREDRHME LTUEDL I BRI ENETWED L IR,

RIZABBIAIARNOFEDEROET, HBENEALNZ—DOFHARALN TS, BIRTHSN
722% ETHFEONRLILBOIWAARTH Y, BERNIFENBND LW ZLTHD, A (1959
SEAOERAEHRE T B2, ZHIZNETH 71 2 EREFRDDVIIRE L -KICHFATHFET
BEVIBREEDERETHLMIRL TV 3, BRERRBHRBOBRBEARL T30, BEKIO—EO
ARSI R X EBLERFYE L TVAETTHY, TR h2rbL TREROLERL, L
AR LERICETHFETAEANDH D VI Z LR, ZOFERE LD THBTHZL\V 25725
5o L2 CHicANE, EARBRELVD X 74 AV EOBRES, FEO L S I0BRKTOEZ VR
RERTITHETHIZ L%, SEORENRCHIRIZ OO TEIELZL 3V 2 3. BAEZI -7y
ATRYEBEHTVEDICHL, 7 A A TRBEROBIAMRAKDFEY 51T 2T ehb, 37U THER
RFIHEBRL 32008 5 nig 0 EMRIN, »EIEAENL T (o 21 KEEN, 1952),
FDHEROBMNT A ) MTUUTEEN. RREROZSVAETD. TORICEENERIN TV 228,
DIk ESBANBRMIZEEFZERL IV L HTIHEELE VL L,

TOXSBREEOHBEMDZ LT, REEE- T2 LCEERERER L /0b. 72 ZTESHEEL
EH X h7- BHCHI OB, MZeic X3 MAEHEEANE LT, JLAD L idmAlEcmic L 2 F0aR,
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ThbbAERIRTOMELFH T2 L2ERLEL, HOETRRLARERT &V S HBORHER
PHREIIEL T 720 LRDOTEDORRETDICRHEL, LASBENCERET I £0Ld5k
IR, &0 L5 IsHARE E DL 5 RIEF 2T o lB e 1ed. 20 EEROEHHMIIZH
3HAMEVIZLdFELHDRT, 1955FICIE5 AOREY 517 Toctikat E TRE S, 2o
HHRITIER L 72K & T RIZ, L IZ LABREQORBEBIFTARCKRE LI b A H b TERBA L
ET DL WD HENREHLBRETHA I,

TR, BMHFEPEEEORERELTIT S 5 I dFEOHBIIAYLHMEL 8323, Zhk
HBIDOREHRIZOVTHLLENTET 50 ZTTTRbN L 5 IeFERE FEREICBIT 2R
RHEBORERPHEEROEEENREET LV, LALZOAERES ERTA I LIXERERETH S,
L7e3 2 TR DA TARAEE LTS, BEBHAIRCHTSFEROAKELIRERT S & Th o,
TORBC LN, EOHIRIC BT 2 EREEOEBHPSREOBMED TH-/rL L, P LEHNLS S
DB THB, 72 ZEERRBMICIIT S L 51z, FOENICERIARTSDAAREARIREFTEL 51T
7RI, AERBIIAE LT, ZTOEREEEFEISOTV3 a0, BERBEOBRERDIICIAR
EORENTUIND . THICHUMOFEEMIZIT S & 52, #BRRO—H, REKCHLEEIREE
ThHHME, ERTNEFEERFEIEEOTEL Y, FLUEZINORTFERNFEORRLILD L
HEFCE D, IOICHITEREIORERDEIGEDVLAILD LD, ThHOFERIZENLDLNDHHT
—RICAERBEIINEL, BEXEEDILZOENRSABZLEATIVTHA S THIZAERDOERE
HIZHBEHTE, RRCEZEAROFERNSVHEIIVERIKRTOBELTFEL S 5.

WEOREBYFET I LHLIOFETIZTEHYT, ZOEM2ERECHE, TOERKE
ZLORMEBLDEL T3, Zhzieriend T LWBET, e 2 EEERBRIc OV TaEdhi L5
2. FER, FEFEIIDHA, ROMERCEE T TRLT2HEEREAREL L, EFORER
OFEFHEET D Z LR TH O, Bl MBIt 270, BETLIBHL T TlLLT
WRERLNIERBEBELHROTETERTHY . IHIIREIARDERRBLEBEEL TI LD ORANRE
DLHVDRBOFER 51T THIET20O0EITHTHDZ L THD. FILROFE, 7oL 2 fH
DOBETB X 2D ENTETD, REBOME TIbbENRDOFEY 5172 HENAICERBT
T2, RKOEBRBICIOTKRIBZELDAREERHZ L E, TOEBRELEDN,  biFcEisvn
¥Y, FEROTFEIDTNLVLIICES (ZDORILABEIC OV THFEEEDNS  ORENEZM T
TR, FROOEREMECL Y 2RV EEOH B EEDMATYS),

RICEEEN AR EILROFIEGT L UCTHFEBHTH Y, ERBROZMEMEET L Vv 5 JizonT
EELTAEY, BREMTAYNREFE LTFETHD VI Z LT, LV IMBITRBRTHILL
Th, RARELTEETHY, LnmtO>CTEBRNRFELA TS, LALINKET T, ZORFEHS
FTLEI bz aiev, 22 CHREIOERE D LICZOBEY, RCFERE. BHE XBeo
BRs L OEABRETLTAL I,

REDL S ABDRENZILEZONIHE. TOFEBEZV7-2>THIEVEERRT (Fig. 5).
REXEY Y AR I ATCREFBEL 1m? H7:0 04N EL, BRTH 120DV THD. WEL
FALDY 2BILE LT, WA « DR (1959) MTI07FEME & BT L ORARIZ DV TORERFE
RELABRTADZ L, VWHOIBEPHROBENBFEZCHOLNISUHZBILEEE QAm? H7:V0OR
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LB 150 FIEMTIZARERTVY, LR 2T 0RERAGHOTEH I FRETEBEL /LW
2B, SHICHER (18L=1HRH Y ORERRED 242L, SEOREIHEBETIEH 228
FEARROBER L ZIIEROELRL T %, FEBEORBIIRFEHOFTEL I LT EARKTH
BIEMBAT, ZHIFSEORERTARTORENR A ICTEETEZT T, RBOFELPlan>
7ZEERLTVBEVZBE5 5, BELNMTL 2TV iev . BEERBEOBKIIEEIC S Inn27 &
3CThHY, B (1959) DI D/ICDOVT, KEOEBRIZEALBELEL 2B EL TV,

FREHEEEVIMER, ZTOBY Y AR 210 OWTRBRHER SN Z L7250 (LR, 1959), X
74 AVETIHRERDHZHAICTHBEL 2%, BHL TS OMcEFE FET2EERDY. L
BOT, BEFEETRORBEIRERIZILIEEE3. TOEBFETIEEIFERECEREDY Z
5 727% (STRUBLE and HALL, 1955; (LF, 1959), ¥ .3% 7 1 DFEE HH TEBE COHEFELTT
785 ZENHERINTND CRER), SHOBEIL FEBEED NEVDTEDORIZ LA L e
72 LTCh. SESICHYERDHZ LW I FHRALIZENTEH Y (CHAPMAN and KINGHORN, 1958),
BEECLZHEEROEMDH O/ ATIVIES D,

#2,000 TEDBEEIRE7ZLIZEROREOR. RERDLTHIZ 2 EOMICABRTIRZIFLEL2CE
NEREINTHD (EH, 1940, 1942), SEIBHIKIC IO CTRAEFOREICKEFEE ST, BV
LZATH2EBIRIIFEL O ENDBEAIEABNBIERE, BRERDF 7 1 2 EFOELROHM
A THD, CNEZNETHEINTCE X274 2O N. 7-& 2 WEKA (1929) O#®m&ICh
BYYAF A0 ERFI0LEnbAZ L, —~EARELELNIBECEHMIYITHD LV LS,
LaL, ZZTCRFINZL I, BREBARCEELD TEBEETHFEL TEY, ZODENKRE
SWEIANRE TEBEAPNADDIVIIZNIRTHY . Z-ABHHOBEHMOTHE I L, R
DB NEWEREBERIIZ OO TEL 78R, FOLEHFFIZIVA—MER T I3FEBHEEZTO
R Mb Y, ERREEELBDbhAEEHAELD I 2D EELBNSB,

ZOEBBOEMDS SO LDBERERE 3705 ¥ 7 4 2 HOBRBBIZ OV TRRCLNTEHE
Poe %2 A BEAE THRS 2 B AT T 0T, BHOBMBAE (EHDTS B, WEYY X
74DV TAD E, HBEEATIE TR (FEE, 1936), d¥gE ciE 2 R JRHE, 1929 tvb
nNT&E. ZUTSHOBREROAESR CIEEBM EFE LR TH Y, —Fn THAN, —#n2#
RETLEDOTWS, ZOXIBHRBBISLALERRT, BCRKROEELITEOTHEN, B
ERI T2 ZOEDAGIFHRER (Fig. 6) REANHENBELLDBRTAD L, WThOED
DIEV . BERBKOFEMIIEKEH 850m T, L7 2T KEMIZANET LABRICE X 51 Bb
, ELHERNEBL IELOND, FEZORDE DSV TRAMTIABEOHERTrbh T & 7=
2% B2HRBORICIZWERIEAL AT eh0liny, £ 1HAROEANMEL Abhi, Lrd
2, BEBFTACEBEL-ZOFE8 FOER. SFMzdrrbb T, 2HARIITVO7230035018Y
ABNIDIE, ARKERST T, BSICLZBHRAOBE RSO0 Bbh b,

BETORENROHOBEY 51352212, 72& 2, ZhEi¥uc FIFAL - BiKRE (the solar-heat
method) 78¥ M3 % & 5ic (PATTERSON.1930 ; £ ff), MgV EELDDOTHEH, FHTD FNHE
=RV OWTRE BTV BER X< S 7BE1E RACEETORENAGRLVELS720 T
78, K[ENRTRD7HL IRV ERIFFHREINZ EVIEREZ T3 CGRER). LER2T A
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E L35 OHDOBEIL, BRHEEES SITBZLILRY, ZODEMRNDIRNCEFELBELY
BETOBERIE, SEL-RORBESREINDI L2725 5, AEROARLERROEMOE
#HIZ, ZOXSRHRRADREL S OITMLZBERDZ LB, LBPBBRNEREZTE o212, Z0
HRBBS AL LMBETH Y, 72 XERTB<7-BHCHIOBM R EIF - IsRREFLELFHEL R
ETHOT, TORBROBERFY LI DDA TIHLERH D, £ 1HEROMICELEHAL T
BRI E V2D,

& B

BECIT 1954 E5 AL 9 AL BECOVARRAECATLANL, BIRVEDSE, REYE
(1955%F) DEIBOFEDHEBLERBKOEARIR LI OEFFHAERF T80/, FHEIBEIERITH
h-EERBRME RO, EE LTRAMATERIN:, WEBI=Y <Y CEYY %74, PV~
TP~ YF 7 ARBETHFEMEL TCWDLEABNDIEREBESHNTHODT, EICZOWELIRE
DG LILDOTV B,

(1) BEEREFARCET 2 FERBITHIRAIZZRABNRD R, Z02WRO 2H AT b T
Tebhb, BERKO—-HEREARLEEY 5T 2he, HITAD—E, BERKOKERNREET, L
HOFERD—BICDAFEY T FEBED NIV EFLRRICIBIINILIALTHDB, Thbid
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Survey and Population Studies of Beetles in the
Wind-swept Areas in Hokkaido. (II)

Beetle infestations on wind-thrown trees the second year, in 1955.
Hiroaki YAMAGUCHI
(Résumé)

In 1954, Hokkaido was visited by a severe windstorm on May 10 and by a typhoon on

September 26. They caused widespread damage to our forests, resulting in partial to complete
blowdown, particularly of Ezo spruce and Todo fir, comprising some ten billion board feet.

Wind-thrown trees were infested with bark beetles and borers during the summer season of 1954,
but a vast amount of those thrown by the typhoon of September were left unattacked until the
following spring. This paper is the second in a series* and deals with the investigations of

beetles attacking wind-thrown trees the second year, that is in 1955.

The intensive studies. especially population studies were mainly carried out in study plots in

the Sounkyo national forest (Fig. 1), the same areas as researched the preceding year, but also

* The first paper was published with the title “Analysis of the increase in the beetle population
in the storm-swept areas in the national forest of Hokkaido” by M. INOUYE and H.

YAMAGUCHI. (Report of the Hokkaido Branch, Government Forest Experiment Station,
Special Report 4, 79~94, 1955) ’
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a general survey was made from May to September and as many different types of blowdown as
possible were inspected, including those where salvage had been completed.

(1) Among beetles attacking wind-thrown trees were found a great many species, of which
Ips typographus L. f. japonicus NIIJIMA attacking Ezo spruce and Polygraphus proximus BLAND-
FORD attacking Todo fir were dominant on each tree species respectively. Other beetles were
small in number or found only on the base or top of trunk or branches (Tables 1, 3 and 5).

(2) Beetle infestations were different among the various conditions of blowdown areas
surveyed. In general, however, two different types were observed : (1) the one in which, as
observed in the study plot at Tenmakuzawa as one of the cases (Tables 1 and 2), almost all
the wind-thrown trees had been heavily infested by the fall ; (2) the other in which some of
the broken down trees and about a half of the uprooted fallen trees had not yet been attacked
by any kind of beetles (Tables 4 and 5).

Most of the former type were observed in the areas containing wind-thrown trees in a small
patch or spot, or in the areas hit by a windstorm of May preceding the typhoon in September.
Beetle attacks on standing green trees in spring of the following year in these areas was predi-
cted.

On the other hand the latter type was mostly observed in the large scale blowdown areas,
extending over a few hundred acres of complete blowdown in some places, where much of the
blowdown material was left and remained suitable for further attack by the beetles the following
year, that is two years after the wind damage. As can be seen in Tables 4 and 5, percentage
of the wind-thrown trees attacked were relatively high, but attack densities of the beetles were
very low because they attacked only a quite small part of the stem on most of those trees. The
other part of it was still suitable for breeding such noxious species as Ips typographus L. f.
Japonicus and Polygraphus proximus, nearly similar to the primary species.

(3) It was evident from the survey that, as also reported somewhat in detail in the first
paper, uprooted trees were less susceptible to beetle attack than trees broken off at the stump in
every tree species. This tendency was recognized more distinctly at the beginning of the flight
periods in spring when the emergence of beetles was not particularly abundant, or in the areas
where much of blowdown trees were left unattacked since the population densities of beetles were
still low (Tables 1, 4 and 5).

(4) A large quantity of waste materials such as small logs, cull logs, tree tops or branches
were left in the forests where disposal of blowdown trees had been completed. These materials
became generally infested with some noxious species of bark beetles that year (Table 6). It was
considered, therefore, that some other control methods, for example hand spraying of benzen
hexachloride (7 0.5~1.0%) used over large areas as one of the most effective operations to
control beetle populations attacking blowdown trees would be also needed in those salvaged areas.

(5) Table 9 shows the progeny production ratio of Ips typographus L. f. japonicus on Ezo
spruce and Polygraphus proximus on Todo fir. Both species are, as mentioned above, dominant
on each tree species respectively. They have usually 2 egg galleries per entrance hole, that is 2
females and 1 male per etrance hole.

For attack density examination the sample, a 0.5m width of bark in a ring around the
stem, was taken at 2.0 intervals from base to top on each study tree (Fig. 3), but some of
those samples were used to count the number of progeny produced (Tables 7 and 8).

As is apparent from Table9, progeny production ratio of both species were very large. For
example, average number of progeny per gallery was 27.7 for Ips typographus L.f. japonicus.
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This number is nearly the same as that obtained from the experiment in the rearing room
excluding all the parasites and predators (The experiment revealed that the number of progeny
per gallery at attack densities below about 150 galleries per square meter tended to remain the
same, nearly 30 (YAMAGUCHI and KOI1zuMI, 1959)%). It seems, therefore, that the beetles atta-
cking blowdown trees could produce their progeny under the favorable condition where the
natural control factors such as intraspecific competition or parasitism and predation did not play
any important role in brood production. As shown in Fig. 5. the attack densities obtained in
the field studies were relatively low, that is approximately 200 galleries (100 entrance holes) per
square meter at the maximum for the Ips beetle. Also only a few parasites and predators were
found under or in the bark of samples.

The increase ratio calculated as the number of progeny divided by the number of parents
was 18.4 for Ips typographus L.f. japonicus and 15.3 for Polygraphus proximus respectively. The
real population increases. however. were hard to estimate because it was difficult to examine the
amount of re-attack on the one hand (YAMAGUCHI, 1959)** and the mortality of overwintering
adults in the places other than under the bark in which beetles developed on the other hand.

(6) The beetle attacks on standing green trees was not found all over the areas, probably

due to there being a sufficiency of their preferred host material. the blowdown trees.

* H. YAMAGUCHI and C. KoizuMmi (1959) : Ecological researches on the Ezo eight-spined
engraver, Ips typographus L.f. japonicus NIIJIMA, with special reference to its reproduction,
behavior and dispersal. I------ The relationship between the density of egg galeries and the
progeny production-«--+ . Annual Report of the Government Forest Experiment Station,
Hokkaido Station. 1956, 39~47.

** H. YAMAGUCHI (1959) : +++-ooe- II.-.--Re-attack of the adult----- , ibid., 1958, 147~153.



