¥ ) osF 2 4 (Ips typographus L. f. japonicus Niymva)
DEIE, 178, o8BI 5p5% I

FE~DORKE 2, 3 DEREEN & 0 R

[J_l m} ﬁ Hyuj(l)
,J\ 7?{ jj(Z)

I £ 2 K &

YV %74 (Ips typographus L. f. japomicus NuymMa) 23E 5\ 5RBOMAKREFET 55, H5D
WIEE SV ARG D LRBMERELLTL, TLTEDIL SRZDEENMERBL T LA nEVWD LS
BREECELTE, ChEIThHri VEEREIATETV 5, &z, # XEE (1936) iR R
W, 1923 SEZ A BRELR R ¥V % 7 L ORBECET 2 ABATHE, D, FEDOHFTRT0HK
R, MPCoWTHEEN AT - Tw5, MUCERBSVTER (1940, 1942 a, 1942 b) X, 1936
FORAER, BEIRNOFEOHBRD 5V B UREEDOERREBLREL, TOLrTEHE, RALK
& OBk, HHVTASOBEEYREL T2,

—7, dbfpEc R CTRE (1929) 13, 1924 FORERRBE LLHERTREM (3A~11 A) b
oD RIEBZE LTI, RS 5 CIEHEBEOREERE LRE, BH, BEOBRLCOVTORTWS, %
TR s » Tk - (im (1955 a), i\ (1957, 1963) sk Ulmih: (1963) 1, 1954 FEOHERC
blsRERDOTHED O, BITA, BEK, YA~NE, FEOHBLBREL, I@EoREETOL
TEEETR-THD, FAREOWENAE (1959) KL TbedhTvwb, SLREHRCLHBEDOH
RELELBEREC BT AAEL 3Ty, Hk- @ (1952), FE- 1o (1955 b), B @h
(1955) HLOWENH B, ZDOERMTAMIKG LFELE OBBRIFHFE (1954) Tk - THEIh T3,

Lo Lisath, LLEo#E:, BECHT2—BoMESYRIY, £ BRNLBEESS 5\
BEOREFE) LOHTBLESHILLOT, ERACE ST Dz LA Elnb,

OHEL, ThbLEHROS CEOHE, LERNCHIE L THBERE L EDT, 1957 A LR)IE
HREBEVREER 95 KB GIATZERERSREER 120 K3 wk\WT, vV %71 0FRCHT5
Rk L BEHER L OBRE OV TRBRAE 2Tt - Tcb D%, SEBE, BHNEMIiDOTH S,

on®&s»r &

ERBRYTTHEI-T, ETHICY Y %71 OERCHTIRELLERTLOBRK, F2
CRESHTOWES S L OBIR, 53 RE, EVH OB THEBCREDOFE L OO 3D OREM
LY BFbhi,

ChBD5BbE2OMELXFHLE LIcDT, ThCh CARBREIRE I A, BxORBEOH S X

) JEZBREFRIFRER Q) EEXHRESRIPIAE
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HELIDITIIEBNHEYEL HEE 0.1lmm OFBE =— L E2FIH LY bbb, BRrOXBL5

BEBE=—AXANTHI X3 M) OAEXXIDOY— +2EY, ZhEEREIAES 1m, JtEs! 1.5m

LECED - TRRT O REEY, TOTRBRRAOEHAXHEOTAILHRE Lic, ARNEI="~>

OEBPMBEES 1m FORET - TERL, TOREHRNTHELIRS I HREX 2KTORS

LTWw3,

RELLRBREKIIROL B Y TH B, ZhbEBMR{E LcRERRPIC, # 3m MRCRE L.
BBX No. 1 EHFEX (HEX)

No. 2 FEHE = - AHHEX
No. 3 Blhe =— L HEKX
No. 4 Flhe =— 1 2 KELFEEX
No. 5 & =— 1 HEX

No. 6 E#iv'=— LEHEEKX

T OBNE3DREDRD, HRAEEHLLHH GBRK No. 1 X9# 10m BhTW228, A
DHID SHVEBERMIIMERLSV) IR LL S REFEXLYHRT, hEFRKX No. 7 &
L7,

BRI Y Y%7 1 ORBRERRPL L Hh B 1957 £5 3 23~28 A, BIVRAFETH 28 A~8
A2H02@KbIYERINT, H2EHORRI, F2HABOREREMYRL > 2D TH B,
REAs (1963) THEINTW5 L 5 (pp. 89~90 2), ZOfF, FHRTIX vy 71z L
AETRTE THEROBBCKbL D, Z OBIICE 2 1R B ORBROFBEIT b - DT, RERITTN
CTHEHFE (LB, 1959) OB TH - cEibhb,

Yo% s 4 OFRKBUTF T 8BEN DT R SRV L6 T IR Z L ek 2Ty, RELR
EDDEBRE LI, Licdi- T, Rk ChR - LR, 1967) TEOERERLTH S L SKe, RkRoD
KIPFIREL Te > T B, TOMBRRE OBEOREOEA, KRR, BE, AR, BE ZES0HN
EER LA, ok, & BERX7 - A~ vBRERT EERKSEEH L b, BEiithlk3m ot
REBWCETH/M = vy vEERNC L D, AE, EEZERR X Y BEREZER- TW %,

I # R & %8

(1) K|HREFEOEMFK

TV A% 74 ORKH L RBIF OKEBEROMER %Y Fig. 1 GE1EH 5 A%EM), Fig. 2 GE2ME
B 7 A% wRlic, BREDCRER L TWEMIRERC X Bl I LT D, -8 ZBAREIT
SERRAIL Licht, HRRKOBREXLHNOBRTENLELH D, FAXONSRE LTRREX No. 1
& No. 7 ZAWVWED, FARELEAKOEAZRLTVW DT, &I TRREENL 00 - R
X No. 7 DFDHFLTE i,

LA D, FTHENCRRLIEAT L OBRYL D L, BELERUNZORE T, 2D
Ligl, BEIFAEHMP-2 T 1m/fsec A THE Y BLdiind - icdTLH Y, FREBRCOL
TIEIR DB DL BT T DEEN BB L TRDI T,

@) * Zhbe=—A3@Bo%LRich, BEDOEEDLOYBINT S 2 Liditb Wb T3,
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Fig. 1 vY- %740 1BHILORREEIEBAOKER F1EERR
One-hourly collections of the beetles attracted to trap logs along with
weather data (1st experiment, May 23~28, 1957).
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Fig. 2 ¥ %74 O 1BHILORRE L [EBROBER (E2EERR
One-hourly collections of the beetles attracted to trap logs along with
weather data (2nd experiment, July 28~Aug. 2, 1957).
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Fig. 3 1BMILOREKHEL @?E‘W)S;Z Relationship between number of beetles
WIRE & OBk (B8 1EERBRD attracted per hour and mean air tempe-
Relationship between number of beetles rature (2nd experiment).
attracted per hour and mean air tem- (+) Data obtained in the time of
perature (1st experiment). precipitation

FTRLBELEREF LTV EELALNAREOEEL X VHWY £ SCHhBcd, 1RHEILOR
Ff & 2O DOFHRE L OBIfRERDTHB L, Figs. 3, 4 WREh3 X5k, H1EEDS AOR
BT\ TIZH 20°C TR LA ETERDeL, Thi T LaMeikomi &icl, RE &R

GRK 0 DFEEHR L) OHBUEOMICILIMITERBEREA OB, H2EED 7 AORBR TR L
BMOEEMIRD bR Th, EbDTULL2EMUIT LY,

DL HEROERCOVWTALIRHLTARS L, ¥ T8k, HRABRPMFOBREMINOSERE
F, HeEFOPENELOND, T AORBRTIBREATCENSEL, &I ETH 28, 30, 31 HO
X5, e ZBRENE L TL EROBI FRES Dl W3 BEN L DA TS (Figs. 2, 4, L
2L, ThoZkinb Fig. 4 DIELOEORTLEXFATH LN TER, ez, 78 29 H,

Table 1. HBREBRKX
Light intensity of each

g;\;Dxperh;ﬁm%nt plotlz No. 1 No. 2
i (No. 1) OB SEHTBESR | F lexﬁr?;fft 100 100>83.0>63.3
el value )
Max. >Mean> Min. 2%11 Zexlgérilﬁt 100 10057575553
# 1B R R
Egh?aﬁg.évé;llféb(TuZ)XD = experiment e o
2%d Zex'?er?;fﬁt 49,000 43.000
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8HA1HDZ S BKREOHMMBEED LR L W2 Y THhTER TV A XS RAZNABRTED, &
AL OKERTOEENHEL Y, T LARBROEERRI MBS X5 TH %,

Ticbd, F1EEORBRY T 75 Ail, TLLTHEAZTET LTHL L TELRBROBEMCTH
o b, Z 0l SEBEAEBE OB AG LT HENEMCERRE, FENFRCTRREL
TrEARD B (BiHILOWEIE 20°C FHEHUTOEVEETE RV ThfTkbh Ty 5), MG 2H
BORBOMSR L 7r - HEHIL, SXRONLIR, BEALTRTE1EHRERROFFEMET
HoletBbRTWD, BHEEDOLDOSKMAEL LTUTILA (1959) AT TREELTWHZEL, BED
BIBPOFERC S TERERT, TORRAEHC 505D 0H 5 —EORBERAYTET LT
B ESRBERHEL IR TS, LIcdoT, 20X 5EEAILTWWEESRETS L 213,
REORE, BEE~NORKELEE L OMCURTIE EBEELBERIIA DI D, ILEEFLEDH
LB ELIERE T, $O3BRALIVEHRT S, ZoRBEAEZHBRLTWAHELL b4 H
DBE (KR) Blbx 5357, ThNBRED LR ERREOHMOThO—2>DRERITL- T\ 5L
PEL OB, HRFED (1960) EELTW5 X 5, RAMBEBEC OV Czh ¥ TORERSE,
HEEZSELERCV AT T BV, —E, B/MNREI 16°C fitkE A bid (Cuararas, 1959
X 5L Ips typographus (1iE/ME 16~18°C—Sueprerp, 1966 X h), L LEBRCIERIRATE,
HFEANORKEZBDI1T 20°C FEM EEATIVL OB,

Bk, KRB O3, RREBE, BRUNDORTLOBRIIHALIC TS ENTELr -1, &
R EDBZD2RFH, ¥V x4 HBETHLEH L TRARMGT 578 & BELBERCSY, X
THFCRECOWTE, REOEERR, BEMPC XY ZORBCETOHENRD S e itbho
2o LDL, ¥0OBE, HBOFECOWTE, T2 TRALONDEZ ENTERL,

(2) BEEHFHOBEDELOMEK

Table 1 (ZRBRHMF, 8~17 Bric L 18 B CTIRMI LB I £RBEOH 5 2B
LTRLIEDDTHB, hrbbhbd ik, FRBREK L IEH LD REV, ZHIXHED LD
AXRH VKRR, BBEOBRECERRSOPBEC I 5L0T, Licdts THEDOH 2 SDRMEINEL
Righot, Livl, —GRE - B3 L0RBREIB LA TS, Tichd, BRK No. 6 138z
B, X0 BID 15% L T35 Lkl , BOAEEOW S J1xbThic 2,200 vy 7 AT

DB & DM

experiment plot.

No. 3 No. 4 No. 5 No. 6 i *

100>76.0>53.1

100>73.8>48.8

96.7>73.0>52.6

95.0>70.0>47.4

46.7>32.7>10.5

55.0>35.4>10.0

15.0>5.2>0.8

14.0>5.3>1.7

No. 3, 4 fwix
BEOENE

No. 2, 3, 4 [
IIEBEDOEINIL

57,000

43,000

62,000

41,000

29,000

30,000

2,200

2,000
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$%, AL No. 54X 55% LAFT, HEiX 30,000 vy 7 A&7 5T B, No. 2, 3, 4 I bis
ELTHED, HEMCELLLSE, H1IEHORRTIE No. 3, 4 Lofic, 5 2EEORRTIL
No. 2, 3, 4 MIIABOHZ I DENB LR TR, ki, BOFTHFE TR LEEBHEIVFH
D ORELIET, b LT 16 MU HEA LT3, ZhbORMIIBEOBERTRORRE IO 5
CE I8 T BDT, ERCSHRR LIRHORYE DL, BLORDIELEZRREOBB IO
HEOIFIIRL 7> T B,
RICERBREIZHT 5 YV % 7 1 ORKRE TH 573, Table 2 (IFKFOHER & & OFAEHE,

FIUORBRTHRIOEEHRELC, W2»ABCHE Lt ol oRKEERE (BAAS LB

Table 2. HRBEX~OREE (EHEE 1m? »ich)
Number of beetles per square meter of bark surface collected
from trap logs in each plot.

RBE | N N .
T2 A A o. 1 o. 2 No .3 No. 4 No. 5 No. 6
V~23 1.4 6.2 3.5 ' 6.8 0] 0
24 2.8 3.5 0.7 0.7 0 0
25 15.6 47.0 31.1 31.2 2.7 6]
26 2.1 2.1 4.2 2.7 0] 0
#1106 R R
Ist experiment 27 2.8 0.7 0.7 2.0 0] 0
28 56.6 162.6 84.4 95.6 8.0 0
Total 81.3 222.1 124.6 139.0 10.7 0
*VI~29 1316.4 1167.3 963.9 1101.9 1145.3 39.8
VI~28 8.3 15.6 15.9 34.5 2.0 0.6
29 2.1 6.5 14.5 27.8 8.8 0.6
30 6.2 11.0 10.4 13.5 6] 0
" = B 31 0.7 3.9 8.3 2.0 0 0
2 @ 3 _
2nd experiment i~ 1 3.5 55.2 20.1 37.2 0.7 0
2 0.7 13.6 5.5 14.9 0 0
Total 21.5 105.8 74.7 129.9 11.5 1.2
*X ~24 1586.0 1483.1 1033.8 979.3 1060.5 10.4

B * FELLEHO6 BEIIRRRY 1M Lz Ukess, Loz 2»AHKEL
TEWIDT, ZORCRRELE LicBEEZBAAREBAKE X VHEELL,

Attack densities (No. of egg galleries+No. of entrance holes) after about 2 months
exposure.

Table 3. RELBDHOLNIHKEOCHLE (Ly 2 R)

Minimum light intensity of each plot at which the beetles were attracted (lux).
R R K
Experiment No. 1 . No. 2 No. .3 No. 4 No. 5 No. 6

plot

1 ERR
1st 11,000~4,000| 8,000~3,000| 8,000~2,800| 7,000~2,800 | 7,000~5,000 -

experiment
5 2 [EHER .

2nd 8,000~7,000| 6,000~3,000| 6,500~3,000 | 5,000~4,000| 5,500~3,000| 1,100~800
experiment
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Table 4. FRDSERDObh AL TDBP B L LRKE &L OBIF

Number of beetles per square meter of bark surface and light intensity
in each plot in the days when many beetles were attracted.

No. 1 No. 2 ‘ No. 3 ! No. 4 ! No. 5 No. 6

%I 0#EEMA | 57,000 49,000 35,000 43,000 20,000 2,200

(Tux) ~28,000 | ~21,000 | ~23,000 | ~20,000 | ~10,000 | ~<1,200
V~25 9% X 0 il 0o [B9:7>83.682.1>74.382.8>76.5/44,8>38.5(7.9>4.8>
a. m. 10~p. m. 3 %&(é)é >75.0 >61.4 >71.4 >35,1 2.3
Vi3 (m? Hi=h)
Rl 21=2) 1409 4.3 30.4 31.2 2.7 0
B % X o 73,000 68,000 49,000 62,000 27,000 700~600
Tux ~15,000 | ~13,000 | ~11,000 | ~12,000 | ~6,000
V~28 9% X O il loo  [03:2>85.186,0>75.584.9>78.946.7>31.44.0>2.0>
a. m. 10~p. m. 3 (/az) >75.4 >67.1 >71.9 >10.5 1.0
FRE(m® HID) 559 | 1536 72.7 92.9 8.0 0

No. of beetles

A% X oF | 46,000 43,000 43,000 30,000 20,000 1,300

(lux) ~7,000 | ~5,000| ~5,000| ~4,000| ~2,500 ~300
=1 Bl % X D 100 100>83.1{96.7>78.0/90.9>71.2/43.5>39.3/7.5>3.9>
% >71.4 >62.5 >57.1 >35.7 1.7
a. m. 10~p. m. 5 s
RRE(m® HIch) 5 g 52.6 18.7 35.2 0.7 0

No. of beetles

BHETE) %, Table 3 IFHRRK & L CRKIDD DRICHKED B X%, F /- Table 4 1IRKHS
HRDONIFEOB B I EFKRE &L OBRY R LT 5,

ChHORBRIERL ORK LML S LOBERERALTHALE, ETTHICAP (8~18 BroOM)
FOBHLINFEHMONLID 15% UTHEIchTHh, REOBEINZEFE 2,000 Ly 7 ABE DL Z
% (BBRX No. 6) IZi%, ZELAEREKVRD LA TVEV, T EOWZ X TRBEWEHARIL, &
Wi (25 AR KE L TRHERSRFARCEN - Tw5 X 3k, RERELMET 5 E Tz
Wito Ty (ZZCHEKDDH S Z L RFECETIFBEOKE T, X ULDILEOHEC X hRKE
ETHHRBCERD - Th, BUECRVThLBE—EOFEFECKL > TLE>T 5, DL H7
FBEOYECHE LIMEC O VW T TS bbb TR Licv), L, ZoX5kFECELTD
BEOHE D bbhitWREHETRHIE, HEERE L OMCTEREH DD s, Table 2 DEERI
Hidp D REAFER, L0 Table 4 DIREDN B SEEPRRK LI ZO REREL L2 L WD Ic L 5
2, BB R LOMEFUTEHECHEILR TS X 57T (RBRK No. 5) TRRKHIO U 5iedix
, FMoEEL VB GIRK No. 1) X b, G LALTHCEBROHS LS FBRK No. 2~
4) BREKI S\, RRIFHCBE (Ly 7 2) ORBIRE L BHHECBRCH DT D Ligs
2, REINRD LR BREEDH S X2, Table 3 XV Table 1 OFHERKX No. 6 OREHRESD HHE
LT, $235@F3,000 vy 7 AL BWD X HTHB, THEUEDH S IXBNTITHREKL 5545
BTEHBEHbR, Lihis TERD X 5 RERBRICKT 2 REE 02T, FERECHMAL S5/
BI YL LAEMNNKES SOENBRLTWE ELATIWVWTSHAH 5,

ThEQPRRBL, Yo% s AR CRMEUICHERER) ORI T 50 A A RENERC X »
THEEIN TS, YV 1% 74 OFBERGERELRL, 5 THRVERNCEWTL T CRBEOHMT
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Table 5. Y% 7 4 LBROENMEET5REBK

Response of the newly emerged beetles to two lights (z,%). In each test
10 beetles were released at the apex of an isosceles right-angled triangle.

ERES % ﬁbetlﬁ fi
o. of beetles H
3 ® % 23 Test No. N v Remarks
1 6 4
2 4 6
3 3 7
4 2 8
FXR (o, 1) OBB 3% 2 6 ¢ BEROKF I\ T B E
RAtkT3 6 6 4 AEOPED X1 & HIZ15lux
Equal light intensity 7 4 6 i : 19~20°C
8 4 6
9 6 4
10 6 4
Total 47 53
1 1 9
2 2 8
WHEIEXEZLD 3 4 6
x 5 2 15 lux
Higher light intensity 4 3 7 Y F[A ¢ 60 lux
in Y-direction 5 3 7
Total 13 37

BHTHZ LR LELEREIRTUIWSS, ThRBLRDO L EERBEX TR - T, BENT
BEMSERHOENRITE AV, ROKEEOBEY 10 Ly 7 ALTFH5#2,000 4y 7 2% T 6 Bt
THRELLLZA, WTRLBEERERELYRL, FXEE TBEIT 2RMA LIEWIE L I HAMN
BEdbhi, RCSET 2EOERITEAAL, chirROBKERXEKCEADHA 50 cm DFIEL
BE, RE% 1EC 10 HPFOKZE LI 25, Table5 DI XEENMEBELN TS (RES ETHLE
RS (000 % 25T MEBARE L, ZhahLeifl 90° ofiE—XEiz thth 45° Off L
L B 10° FORRKY] » TBBRHORAEL T - 12t CORTIIChLEAF LABETRL
THhb, vk, 1, 2 HEDHELLITHIELDOLEZALRTVS), ZOX SR Y V3% 27 1 OFHITH
BIXDERIIME Y BIRCKIET 5 X 5> THb, Suernerp (1966) (L Dendroctonus ponderosae WP
HERCRABOBESEYBELTED, FOBEINHORE TIHCADERMLTT I ENDREA T
BH, YYARIL LBEANRR LT LR LARADERMEYRT I 5 TH B, DML ERIICHT
%o

7, BHI Vb TIREERODS E AT IVSEIIRL TV BB, EED LRREOKE
Enbs L OBL B, TOBEIIL, ¥ O~Einw,

LIEBAS X MK E DBEREARTE 12, FRENLTUTZDEH T ZTIREH LB, - tRDOHE
HELZOhD, FLTRENETFLLTIEELLTIRL 2ODRTFN, vYY-3%7 1 0OBE), SEkok
HeEB8 52 TV B0 EABRS,
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(3) EEPORFROFIELDBYF

TR R - el CREEGCEE LMETH S, v 1% 7 1 B EFRCRERCTFA THF
ETBEZLRELDOAER L - TR BEIN TV HHEETHY, TAEOE, BooW BRI H#
FRCERFET HEALRD R TB GEL - (UD 1955 a; 1A 1963), £ DEIMIAREZINET S
BE, SOIERMI OV m TOREACR EhIBROMWHHOHFERXFHRT A I L LD0BRELLSh
Tkbh (FEH 1929, FHE - io 1955 b, F 1k 1957), FAHEOBRSEIBREARCIETLEZBbATV5 (¢
1 - iR 19553, (LR 1963), =X 5 isBEKICATHE, BIE LICRIELE ¥ v 3k 2 £ ORK L DBIRE
BT 50, & T EEETORCH % BB PREADFEDOEEYRE L Tal,

FRBREOMH L LTRERK No. 1 & No. 7 L&V, RBEIRBRIEDOLZHTONIL S
i, No. 7 IEBRARZFR LB T, 2ARRRCHER IR OLUADAKIIBREZIA TV, £
% LI ME BEL LTV A BT TH 5, Noo 1 i32DfEH» HH 10m BEh T\ 523, H
HOBIh SHWFRERMFT No. 7 L2 Ebbi\, ZOBRBRREHT2REREY H 1E:R
TEEHRELRH, TORREEXFHER S L OFRFH TR LD Table6 THS (LLHRSIT
HBIO, RRRIZOOERELTNBDT, LOKRPIHIMEL L - T B, FLTKROBRIEE
2w Tit (1) DETTTRONTHB), vV %74 IRCEBCKRREK No. 7 OHFNICEIRE
BRRLTWBY, 0L ARREOEYE CKERSY, EBCREOFECHEREDS C LITHTE
bRV S IcBbhs,

F 74 AVROREOBIRELHET IWE. FH5IBHEC OV ULEES L OEENMERH VOV Th X
h, EOLSIBRENTHFENTBINZOLZOBBE LN VHALARINTETCVS, ThbikX

5L, MR- TRRLZRDD, i, 7 , .
Table 6. FEKX No. 1 & No. 7 &x+5MK

s : 2 i X
BT 5 RE REYETLRELEIR B CEER 1m? B7h)
TWwaH, BRBLILROL SBEWTES, Number of beetles per square meter of bark
Ficbb, Ips BTRHE, Dendroctonus B surface collected from trap logs in plot No. 1
) and No. 7.

TR L, BT X o THEEL-Thic X 2543

RERX
BRIt LD THDD, BRMOFELT v F A -%ggﬁﬁs“““\~\~‘ No. 1 | No. 7

Efiftbh, CTha BB LcHa, Theh v~z 1.4 1 1%8.2
24 2.8 39.8
DROMCEEE LI BEFEORS (W3 25 15.6 164.9
BUBIPE T, BOFE~NOFE, T £ 1B AR 26 2.1 12.3
. 1st experiment 27 2.8
bLREYDERIC L bico TETS Evbh . 12.3
28 56.6 454.3
B EZRM:55 % E—pheromone & LiTh )
PEBIEL D, DS TRBFENB S Total | 813 | 8818
(Vitt and Woop, 1961; Vité and Gara, Vi~28 8.3 66.4
29 2.1 362.6
1961, 1962; Woop, 1962; Rupinsky, 1963; 30 6.2 116.9
Prrman and Vitg, 1963; KrierorTH, VITE % 268 RBR 31 0.7 17.3
’ ’ 2nd experiment 3.5
and Prtman, 1964; Vité, Gara and vown Vi~ 1 . 236.7
2 0.7 54.0
SceeLLER, 1964; Rupinsky and DETERMAN,

Total 21.5 853.9

1964a, b), pheromone DfELI 5B BT



—122— ‘ WERBRBIERE £ 2045

DT Cuarman (1966) O ZE L, RBEMBELTV 2400550, ZDF 2EEOFHES IFRITL
YL OBRbI - TROOIBHEAKLDL 5 THB, Larl, F1EEOS v AFELCOWTIE Mc
Mucreen and Atkins (1962) (%, Dendroctonus pseudotsugae DEBREENH, T v A2RBAIL LR
B0 LRt ais v & aFEii\ L #5H, Z7- Rupinsky (1966) HAERRBAED T L s, BT
CEER, REARDZ T BEREN 2L EVBEARIZTIVI LI DA 5 L HBICEE LD
b, REIRLEDR DB L ET T DRETICHVWCEECHES I Sh, FREEL L EMHERE (oleo-
resin) OFGIEOWTL b L EDRIEERH LT 5,

T, vYAF/ABITH LRORRER LB E, RRLCRIEZOD EREIHTWIBEFRT
FRBOSIHETH Y, Lichl, TZOREORKFLEIE L EREOHL L AL BN S (ViTt and Gara,
1962 Wk B &, Ips confusus TIXRERRODEEAY 6 B CRMCHES IR T T, Tibb, H2BMEO
BEnsZ Y, COFFDHBETRECENIUDH—FHTHLEOLRT VB, SEOFHEHLTH
CEALIZ LD DA bhLD, TREXFLE TR W, b DiT£&L ), i, ok
5IeMEDEIIEY], HEOWHELET L bis, TEULLOR, FEOE 1Bk T TIRESL
FIhTBEABII 5, TOFHFFWHHERC OV TULAMDKRE 5775 » TWel 23, Rupinsky (1966)
ZOMIC X » THDOF 7 4 2V TEEINTETVB IO, BLHL LOHEE, BFHE LB
FERTIVDTRIEDH 550 &b FIBEEL LR ETHELHC LT, ERED X 5 REEE
IBRRTROMEE, vV %74 OBE), FHOTALRD 5 2 EER LA hdis bligw—2DK
EETHH 5,

(4) BBRERIORLERELOWERELCHTIEE

DEDRTELRBRERECHE VT, BETEEY Y+ 710N FLLEERY RO THETHE, TOR
ATEHRHRT S )X CRELEN L VI KERTFIRCEELBEREBFLTEY, EtoBHONA
ERETH ILIE, bHHARELDOLOOFEESTREMH LI BH, ZTOREOFET HEHONS
SRR EHFCHTHETE LRI, 7ok L EFERD P SRR & R ) b h B E0HEE (B
F L ERBIRATE LSl &, ThoGRRNLEEELTWB LV EEBHBML
T2 FRTIRKRIE, 50 BENYY A+ 7 10 L 5 EELOBHEREDHE I E >HEbh T Ah%
PULLBHLTHE 5

EFH (1942 2) ZHERIC ST, 1936 FOREWARE Licy v 3% 7 1 OFE, 1941 Fogic
BIELLERO—2L LT, YUFEFOREEREY DT T2, TOh THECHRZTSE5~TAD
MBESIRL 18°C 2 i Hath T2 9 B LB Linhs o e 2 LR DX, BT OFRAFH D
AHC SRT B, '

ZOLIRBBEE UL, BEDSVIFEOEBRBC S LT LB BL W LHBEYE T2 5
NETHHED, LHLERADSI T2 X5, SRR TRABE T 5 TEHOMH & & BR2
tVbld Ty, —BTF 74 2V ERIBED - 2713552, RBO BEHMCIIRD O END
b, BB UICRENT ORI BEIEH T2 O M S hickedB-Lich, HB0E, WbTLB L
BRSO THADO DELEEEL ST LT B2 LB SRELLhDE L THD, %
T, YYARIARII - RAFERCEARD M LIRS LicERETS L8 (LD, 1959)
LABRTRD, IHRIANELREMETIHE, SHOBC L5 TRELE UL L F4Edt
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L, REGOBHC L - THAEHE LAV LELH- T, ChHORERHTIHEBLRE, Lo
T, BEEPFIDEVEWD 2 LIXFLETBE, FHETLVWI2REYEL TRD, ThilRo%
T, BENEL IR L THEEORACEEYSIEL TS LD0EEXL LIS,

KRB I/ T3 KGOMETH B2, ChieonwTidg DBEEREN LI T3, e fE
H (1929) X, R X 52 HEFIHE LK THREXORMBFC/L2ZEMOERE. 5L 5 - OB
s ERMcBbh s LOXTkbh, MM (1936), EE (1940, 1942 b) LFREED Z & ZWMEL T2,
DML - n (1955 b) X, RIRC L% 5 - AOBB HELXFR LTV 5 2 &, Fialin (1957),
WeEss (1963) IXAERHMONLAREORERHEOREIC IV, YV %7 1L BHFEEARNTRT
BERSOMRICE > TRELTEY, LAbMARDO NI ZREDORDOFLTE, BHOIL BlcrE
CEENRSVZERERREL TV 5, 500 LEMCHESEP T 2RKRBEOLE, AXOES
X BBBORFBKR LB DS 5%, MAFROTHOES bAIUE, IECHFLLLIL, BB X
EXNTBYY AL I/ A DREDDHbbNEATE IV I HES,

RECIBEDIREPH TA BESh, BELOAREILEEC Lt TR EKENLOBACHEEY
FRTHEVIRFRBVTUL, EROREIIARFRLLBLAABRLTVSA, Torn b1
BRIRECIHDROFIEHOEBLH D LEL DD, Tk 2 ¥R E RAKESLESL, Bt
FERCELUTEEDOREXHIEL TWAcZ £/ 81, ThaVcACEMESET (B 10cm FIHELUTO
BIRESG, H50IRERCITY A5 74 OFEZELDTHRL, T L FELTHLEEIE,
i\, 1963; WA - /MR, RER) O—20 R BRaNIE VI BHRDKRIC L BT TR, BEHEK
LRTVRENBREI NI TEH B LR TIVWTHAS S,

IV i =

YV AF 74 DBFENCKT S5 ZECOVTUL, ThE TREZORERHEOES D, LOBRNLE
ST AAENELE LTRINTEL, SEXCALERAKD S Z & OHE» LERMCKRFT2E
b oT, Yo% OEACTHTHRRLBEET & ORI OV TRBRAE R T, TOBHRY
BLTELBE, FHOBEORALRARL,

(1) ¥Y3% 71 ORKELGERT LOBERICOVTIE, KRR TIIECRELBROBERZD L
iz, b, 20°C R LRATEINER LY, BEDOLERFL & DHEROREL T IIEIEHH
BEBCTHKRT 52, La LBBOETRAR, BREMC L Y RIED Ll EFE TR - T %, Tl
BROB, 7ok BRTLREIHF bR T, '

(2) EAYBRELLBHOBL IR - Ty Y %74 ORBRIIRL - TED, BT B,
Z DB SOHEFUTI BBRARTOB L5 E TATE RREH LD DB hniibh, 15% %
XL IDE ZAITIZEA ETEELRD iy, FLBII Y b Th RO L L A
B X RRT BEANELR TS, '

(3) REEDD OB BEBCR BN BREOFER, ¥V X714 %8 EFHF TRV L
TWBX>ThH5,

(4) HEOEBRER?D, BETH0vY %74 535 L FERERDTBET 58, TORATEH
AT 5 5 XA RECER L VI KERAFIHFCHELBEREYE L TEY, FT0oBBOFAYRE
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T35 2 CRBEOFETHHMOES IR, FERY GHAERLIKREDOFE (BT ThbiLME
LI7cBBES) 7t EREbD TRRNARGELYEL TR EWS ZERH LRI, £ LT, EEE
OBEOREFHEEL A B L, ZDX3HEDS ZXARLABEEORbLIFD, ThETOEL DEE
FEGRETHELR TV 3,
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Ecological Researches on the Ezo Eight-spined Engraver,
Ips typographus L.f. japonicus Niiima, with Special Reference to
its Reproduction, Behavior, and Dispersal III
Effect of some factors upon the flight and attack activity

Hiroaki Yamacucuir and Chikara Korzumi

(Résumé)

A widespread wind damage to our forests in 1954 was followed by an outbreak of bark
beetles. From 1954 to 1958 research on the beetle infestations on wind-thrown and stand-
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ing trees was carried out, the results of which have already been publishedV®®,

This paper is based on the experiments conducted in 1957 to obtain a better under-
standing of flight behavior and infestation of the Ezo eight-spined engraver, which was the
most destructive species in the bark beetle outbreak.

Method:

By using trap logs the effect of the following factors upon the flight and attack activity
were investigated; that is, the effect of (1) climatic factors, (2) light intesity where the
logs were placed and (3) presence of saw dust and branches along with the logs.

Seven experiment plots 3 meters apart from each other were set up in the open field
approximately 20 meters distant from the southern edge of forests. Various kinds of 3X3
meters vinyl sheets were used to obtain a gradient of light intensity. Each sheet was
suspended 1 meter at the southern end and 1.5 meters at the northern end above the ground.

Relevant characteristics are:

Plot No. 1 Open (No roof)

No. 2 Under a roof of transparent vinyl sheet

No. 3

No. 4} Under a roof of different thickness of translucent vinyl sheet
No. 5

No. 6 Under a roof of black vinyl sheet

No. 7 Open, with saw dust and branches

The middle part of a tree trunk of Ezo spruce was cut into 14 logs of 1 meter length,
two of which were placed respectively so that the areas of bark surface would be nearly
equal in each plot. The beetles attracted to the trap logs were collected at 1-hour intervals.
As reported in the next paper®, the majority of the beetles so attracted were males.

During the early flight period (May 23 to May 28) the first experiment was conducted
and was repeated later in the season (July 28 to August 2). In the second experiment
almost all the beetles attracted were considered to be re-emerged beetles, because the
emergence of any young adults originating from the broods of overwintering adults had not
been observed in this district.

Results and discussion:

(1) Effect of climatic factors

Figures 1 and 2 show the results of 1-hourly collections of the beetles in plot No. 7
along with weather data. As seen in these figures, a close relation between the number of
beetles attracted and the air temperature, and the effect of the latter upon the beetle flight
were apparent,

The number of beetles attracted was quite few at air temperatures below about 20°C
and increased greatly with increasing temperature above that point. This phenomenon was
especially clear in the first experiment, in which a nearly linear relationship between mean
temperature and the number of beetles per hour on log scale was obtained (Fig. 3). In
the second experiment the result was obscured by the influence of precipitation on the one
hand and by the delayed response of re-emerging beetles to the air temperature on the other
hand (Figs. 2, 4).

(2) Effect of light intensity

Light intensities were recorded in each plot at 1-hour intervals from 8 a.m. to 5 or 6
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p.m. The results are summarized in Table 1. Relative values are expressed as percentages
of the light intensities in the open (plot No. 1) for each plot. No significant difference
was found between plots No. 3 and No. 4 in the first experiment and among plots No. 2-4
in the second experiment. As seen in Table 4 as a example, however, the differences
among the plots became more distinct for the time when the most of the beetles were
attracted in a given day.

Table 2 shows the number of beetles collected from each plot during the experiment
period and the attack densities after about 2 months exposure. No beetles, or very few
of them, came to the trap logs in plot No. 6 where the light intensity did not exceed 15%
of those in the open, and the maximum value observed was only 2,200 lux.

In the other plots the logs had received nearly the same attacks after about 2 months
exposure, but quite different numbers were obtained for the first 6 days. During these
days, as described before, all the beetles attracted were removed from the logs at 1-hour
intervals. In the initial attack, therefore, flight of the beetles appeared to be oriented
toward the host in a slightly shaded place rather than that in full sunlight or in a consider-
ably shaded place. After the first invasions had occurred, however, this effect of light
upon the flight was masked probably by the beetle-caused attraction.

(3) Effect of saw dust and branches

Plots No. 1 and No. 7 were used in this study. In the latter plot saw dust and branches
were placed along with the trap logs.

One-hourly collections of the beetles from trap logs produced the results summarized
in Table 6. The beetles, most of which were males, showed a definite preference for plot
No. 7 at the initial step of host selection. As there was not any other basic difference
between two plots, this seemed to be associated with the presence of saw dust and branches;
probably and more specifically the resinous substance exuded from such materials that has
been demonstrated recently by several investigators (e.g. Rupinsky 1966) as volatile attrac-

tants of the scolytid beetles.
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