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YW NF 7 A4 LY (Ips typographus japonicus Numa ; Coleoptera)
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Reproduction and Mass Trapping of Ips typographus japonicus Nujma
(Coleoptera; Scolytidae) in Wind Damaged Forest in Hokkaido
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Fig. 1
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Study area

Black means the area where almost all trees were blew down by the typhoon 15 in 1981.
1-3 : pheromone traps deployed plots, 1-5 : mortality of Ezo-spruce observed plots, 10
-14 : reproduction of Ips typographus japonicus estimated plots, 7-8 and 98-99 : tree
mortality estimated plots (By the roads = broken lines)
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Fig. 2 The stem was debarked 0.5m width at 3m intervals from base to top and the number
of entrance holes of Ips typographus japonicus was counted
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Table 1 Infestation of Ips typographus japonicus on Ezo-spruce windfalls and the
mean number of the entrance holes per 1 m? of trunk surface (July, 1982)

Plot DBH No. of trees No. of trees 9% No. of entrance holes
(cm) observed infested be s
11 51.1 10 4 40 3.05 5.85
12 48.3 10 7 70 2.78 4.00
13 58.7 10 8 80 5.77 6.35
14 60.3 10 9 90 11.14 8.31

REEOBEME O R ALKEE 2 1~1BRETHRL 2L 23, CORERM HEER
Zraont, FRRRLBREAACLELDLIROMIZOERRERIZ P> (u=
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CDEIRBORKEDBVICE > TRAD LI NETREZ IS CBbiz, 20D, K
EEZE4A0mAT, 41~60cm, 6lecmbd b 3BT T 1lmb iz ) FHEAAK L LB L 12 &
2 2,41~60cm & 61cmBl b & D 2 BRBERICIZENEN ERBEL»TH -7 (T —2). Lizdio
T, 40emPA T & ZNPUADBTEBRERERIT o720 40emATD 9ED S b 3RICEATLLD
D (33.3%), 4lemPA ED21AICIZI6RICBRATLSH 572 (76.2%) ZOMEDHARIER
WERDD (U=2.24>up05)0 £77, 1mH72D BATLE S 40emEAT531.01, 4lemih b34.81
T, 2OMICREERENHS (F=6.52>Fon)o L7 T, BOMLZY ™Y LD bR
IYIVRELDYIYNFIALVHBBRILLIbDLHEhDE, kB, LEOHEZb &I,
MEEE4Im EORERICOWT, BAXEES, 1mbic ) FHRATEEZRAE LOLL
XEBlESMEEOI~13KETHE L7288, ZhASROVWTRERRERIRD sk oTz,
PEozrn»s, ERELLEEMNELEOMIZEY Y N NF 74 AV OBABEICBEL TRE
BROSNELoI LWL LD,
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Table 2 Mean number of entrance holes of Ips typographus japonicus on Ezo-spruce windfalls (July,

1982)
No. of No. of Mean number of Mean number of
I%CBmI;I Plot trees trees entrance (DBH) % (;f ttredes entrance
observed infested holes per m? mean Inieste holes per m?
11 2 0 0
12 4 2 1.79
< . . .
40 13 3 1 0.64 34.9 33.3 1.01
14 0 - -
11 6 4 5.08
12 3 3 4.29
41—60 13 9 9 7.3 50.6 82.4 6.73
14 6 5 9.42
11 2 0 0
12 3 2 2.59
261 )
13 5 5 701 72.1 78.6 6.98
14 4 4 13.73

KB D EEIHIC B 2 11~13K & BEAURD BB 5 5 14K L 28T 3 L, BAREHEE
CEERV(E—1), L, UROBEROHEBERR T CHml ETHS 720, 4l
Db DIZDOWT 1 mhiz ) FERARLE R LT 5 &, 11~13K 248, 14XII11.1ETH
b, MEOMICRERSZESED Shl (F=5.71>Fon)e ZHIR1I~13R2SKERO EEH
wBREshEOIEL, URSHAROEEMICRESN TR, HUERD7Y SRV
KAV ol TRV EEZSND,

BB, TV 1EH ) FHEALEEN~1BK L UR ECbF T, REFIIR—3ITT
LTwu33s, 11I~1BKED B URT, £HFAZRORERNTRBORKLOREES<OY

F£—3 TVTV1IEBRDYYNFIALYIHRATE
(19824 7 AFAAE)

Table 3 Estimated number of entrance holes of Ips typographus japonicus
per one Ezo-spruce (July, 1982)

Plot DBH Mean trunk surface area No. of entrance holes
© (cm) (m?) Max. Min. Mean
<40 11.4 66 24 49.0
11—13 41—60 21.5 509 6 156.6
>61 36.5 774 18 279.0

<40 - - - -
14 41—60 24.3 378 96 278.0

>61 34.3 768 18 417.0
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Fig. 3 Mean number of entrance holes of Ips typographus japonicus per 1 m?
of trunk surface observed at 3 m intervals from base to top
A :DBH <40 cm, B:41-60 cm, C: >61 cm
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Fig. 4 Number of entrance holes of [ps typographus japonicus observed at 3 m intervals from
base to top (I) and its accumulated percentages (II)
A : DBH < 40 cm, B : 41-60 cm, C >61 cm
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Fig. 5 Relationships between mean number of entrance holes (x) and mean crowding (y) of Ips
typographus japonicus per 1 m? of trunk surface
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Fig. 6 Relationships between DBH of the Ezo-spruce and mean number of 'egg
galleries of Ips typographus japonicus (per 1 m? of the trunk surface)
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Fig. 7 Relationships between DBH of Ezo-spruce and the number of progenies of Ips
typographus japonicus
A : No. of progenies per 1 m? of trunk surface, B : No. of progenies per egg
gallery
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Fig. 8 Relationship between egg gallery density of Ips typographus japonicus and its
length
A : total length per 1 m? of trunk surface
B : length per one egg gallery

YYNFIA LY ORBBEAL» SBETIZBAT 2 &, BRBIIFALEE-> TEINT 2,
D, PHIMETL WS ~BOMHEZHTRET 5, BE T CORME L RB R FHEM
BICAE 2ZR B0 LD EBbNSH, BLOBAOBKOES K EOREDERNICE > TE
BEULAREEYNDHZ, 2D 1l L THREROBOAS L EHEOBKEER—T2R Lz, %



52

hizkhi, MEERSmITOREADBAERS 7 ) KitREHK, H20E 18HHLD
KEREBUL, ZOMDOLDEID BHESLIIPR VL, I 2w ) RERBRIEETOHER, &,
FRBEDOZ LT, RERATOZNETROEEIX29%, 34%, 3I%TH oz, AERTL-T
RELEAEREENELD, BmTD5ETRENZROEEIR54%, 41%, 5% LHE
CEBhSZONTW, Lo T, BOKIRYYNF I FAVORBCHELEZZ TV
bO LU ENDE, 2O EMBAICHET 20DV TOHELWETIZIT> TRV, O
KDLV eV RBEBEL, YYNFIZALAVIZABIZOER S X 51U THE %I F]
ALTWw20IZHL, BOMOsOOBEIIEL, EREME L TEHRORKLOD LD b/
WZrickaoTiRELHhEEbRLS, WTRIZLA, BOMOL L DREHEN L B0y,
BUFCBLTREEERmUA LD DIE2NWT, BATE L $HEOBMREFENT 2,

BWRTFOBILEER 1nidl »280~870TH 543, RHLEE L PIRAKR OB, FA
BENEL R->THBAORISENL 22 I BHEOMBRRR—8 25 RBFHA LAEW
(r=0.132), L7435 C, BALBENEL 25 L RBILREHLI LR Z>Tw3 (r=
0.868), L>L7%25, M—9 Rk dic, METORERAKILOFHEKRTY 1m'd
720 B X %3,000~6,000HOHEEH D, BREILESHAT 3O TRERBKLHEMNT 5
ruSEAIRED sk o, BERDOY Y NNF I 4 AVICERBOFEERITITWE L0
RIFLALEONT, BELRIFTH o1, PR EBOBEEBSEET OEEEED 5 BUT
T, FRHOBHNELEE > TV AL 3RORABEADFHFFERELE 1nrdH72 D 3,530(s =

10, 000 ¢
3t °
=4
go | o]
a o° o
‘s 5,000+ [~}
; ° o
= 2 o © 0®
o
| ) °
o ©
°
0 1 1 1 [l 1 i -
1,000 3,000 5,000 7,000 cm

Length of egg galleries

M—9 HET1lntdihoBRORS &RERBHOBEK
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Fig. 10 Relationships between egg gallery density of Ips typographus japonicus and the
number of its progenies
A : No. of progenies per Im? of trunk surface, B : No. of progenies per egg
gallery, C: No. of progenies per 1 cm long of the egg gallery
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ER»@ED oD, ZOMEMIZ 1B Y RERREE chiE, bo LHRICRDEN D,
RFLEEL00~600( 1 ntH 72 D) TIE 1 LS 7 D ORHRBEIZL08IZ £ TH > 7253, 600~900
TIRZDHEFEILELE>TVWDE, PEERHEOMLIZ 1 TH2 L O®mESH LD T (MR« LD,
1967), WHARBEOMELE 1 & U, ERRERBESTNCIUET 3 LRE L THEEREHE T
iE, RFLEEE400~600T5.5, 600~900T2.7I8X L% 3, T$TAIE I, BIEEDO LR
BREFALEOE/MEZUOSEIL T, 18H7:0 OREREBOBI BBIAEOE
BIZE3 DTk EWI LFBELLTH S, K—10c i thiE, BFL1wmdb 7 D RERRLX
BILEEOLRCZONTEI LT3, ThBEREOELICL 202, H20»idsHBOE
TEROEMZ L2002 Rb0 520, BAEENEVRAERATRIBR TR T o2 08bAT
W Z DS AHT, HHRPOFBECENELL I LREETER,
BRABEXOFYRPAEEL S L2, LABRLRELCD > L > THEEREHEETITER—4
DE3ikb, BELRLAWLCREFHI2EOF H-MRE RV IzH, 1BAFLD S I3ME 2
BE, M 1ESBAL, BILE 2AMRKT 200ETHL oM E 2 | 1 LRET R, 1280
DWEREH T2 L2 B, Lzdi> T, BFLEBRL 721, 413HEDHERED 5 5H90%D b D
BZOEHE TEHEFEANLRUHLEbDEEZ OGNS, INOBTNTHFECKIILI L
T, 1FME2EL-EEREIE—4CRLEON2EB LR ZLICk D,

F—4 1983FED YV /NF 7 4 Ly OFER

Table 4 Reproductive rates of Ips typographus japonicus in 1983

Plot Mean number of egg No. of progenies per Reproductive!
galleries per m? egg gallery rates
1—3 623+298 7.61 3.81
10 474+162 9.70 4.85
13 500+104 9.34 4.67
14 618+186 "7.68 3.84

1 : No. of progenies observed underbark/(2 X No. egg galleries)

2 XBREB®

1 #F & K

FRBEHET 2720, 3D T v 7D b ERICEANLIONZ v 7 I2DWT, £200
BEOY YN F 274 Ly DEERREL (B—11), ZOEIEBL%0.8¢ T, FHMITLIE
B3 LB/ NS s, 6 AL5~28E A SE L, 728 H 6 ~25HMEEEIE:, Ih
BHEHELLBREEL NS v 7H7: 0 HK69,9008, H/N16,60088, Fi941,200 (S =
12,9008 TH o7, FMEBEL T, $XTD LTy 7 THERL LEEBZHLITTHEEHEE
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Fig. 11 Dry weight of 200 individuals of Ips fypographus japonicus
Period 1 : 17 May-2 Jun., 2 : 3 Jun.-14 Jun. 3: 15 Jun.-28 Jun., 4 : 29 Jun. -12 Jul,, 5:13
Jul. =25 Jul,, 6 : 26 Jul. -5 Aug., 7 : 6 Aug. -25 Aug.
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Fig. 12 No. of Ips typographus japonicus captured per trap per day
Period 1 : 17 May-2 Jun,, 2 : 3 Jun. -14 Jun.,, 3 : 15 Jun. -28 Jun,, 4 :
29 Jun. -12 Jul.,, 5 : 13 Jul. -25 Jul, 6 : 26 Jul. -5 Aug., 7 : 6 Aug.-25
Aug.
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Fig. 13 Daily max. and min. air temperatures at Yamabe in the summer of 1983
As air temperature decreases 0.6°C with increasing 100 m in the altitude, 20°C at the
study sites seems to correspond to about 22.5°C at Yamabe
ANTWn3B,

BERERZEDLI NS v THRVFERBRIR—6IRLILBITHS, 1KLL 2RDOFR
BicizENZLY, IRKEZLEIDLEIHEBIATVS,

17y 71 BH70FRBUIRKRMNL, 2008, BN4ETH- (B—12), FREIZ5A
TaLTALALrcEREs, AR E > T3, 5 ATADWR, ZOFEBRSHEE
2EYLATICE L ORESRAL COLATEESB L I L EEBRL T2, BE, YYNNF7
4 LAVIF20°CUETERICRAT 508 (LEO /R, 1967 ; @il -EH, 1982), ZOFIE5A
FAIZ20°CU LD RBOBVENH 72 (B—13), 5 A LAEREAIEE > Tz 2 L IZHEER
ThH5,

6 BEAERED RV, ZOEIZ 6 ADKREMEL, RABBIERX TRy RO THS
5. BREHNFZL VA6 FI5~28HOFERBERIMORHEO D LY S LIEENKE
V>, BoTTERwEG (1983) iCEhiE, 74V 7 ¥V N*24 A OFRERBET COEFBERR-IC
EBILTHMLTWw3, Lss-T, ThoDERRBFEDOLOTIR R, BARKETH-
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Frashd, 1958EICIUO (1959) BBz ZsikihiE, 5 ATHCHIFEDH L,
6 FFRACESEN D>z BAILONBHOEMICONTED LI RBEBTHREN TP
198212 Z DEBMTEEL L 25, 6 ALALUN, 7TA+TE, 8 APHCE{OFAL
PERSN, 02 o03AKTHo1w, 8 BIEHID2 22Ebe bDD 4 FUE LA
X7 (GRISH, 1982), 6 A LAILEIA#IFE, 7 AhasEFE, 8 AhENHKRICLS
BETH o7 LEZOND SEOBEREAE L M—1310R L 2 KB OHBEH» & ¥l hid, 1983
136 BURTE 7B EACIEE, TRP~TACEFESDY, FRACL2FEIRILA
YipolkbDrEbhb,

8~10F T v 7 5 EBIGBA X SS0EEOEHIZ AL LT 10.15TH -7 (K—14),
POEIRSTHHEL D bHENSS HBEIRTOREY, 6 FZZOMOR LY bHEOEFEI VS
ShBot, METTIELT 2HRAOKILIZ1 1 1THY (UOVNR, 1967), F 7oK
FREALTWAHRIHEOW 2 THZ2ONEETH S0, HOFREGHHELD BBV
L3O TH B,
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Fig. 14 Percentage of the males of Ips typographus japonicus captured by
traps
Period 1 : 17 May-2 Jun., 2 : 3 Jun. -14 Jun,, 3 : 15 Jun. -28 Jun,, 4 :
29 Jun. -12 Jul, 5 : 13 Jul. -25 Jul,, 6 ; 26Jul. -5 Aug., 7:6 Aug. -25
Aug.
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YYNREIALAYUMACHBEINEREDS 5 TRVEEROSE DRI LARAT ATV ERF
Ay a7 .y (Thanasimus substriatus GEBLER) TH 72 (F—5H)s ZHIEFTVYNF I A A

F£—5 I’y FRHEEIREYYNNFE T AL LV EUNOBYOBEEE

Table 5 Mean number of small animals captured per trap for Ips
typographus japonicus

Period Thanasimus spp. Forficulidae spiders
17 May — 2 Jun. 22.0 0 0.35
3 Jun. —14 Jun. 9.0 0 0.37
15 Jun. —28 Jun. 2.9 0 0.26
29 Jun. —12 Jul. 110.9 0 0.23
13 Jul. —25 Jul. 30.2 0.02 0.35
26 Jul. — 5 Aug. 15.5 0.40 0.23
6 Aug. —25 Aug. 36.1 3.26 0.49

VOBABUREO LETH2H, ZORMDRRCEIANV IXINF IS LAVOEET7 2 0E
VIR L TESTL 2 D0%<{ (Bakke & Kvamme, 1978), AELFEFI&hizbD B
ZBo YYNFIALVINEIZHL C2EOFETHERINTE D, &6 Fii3F10088
XL TOTHEDOBATEREN TV, ARXATHATVENFA v AV LAYUHNTRNY L LY
BroeHECHBINLbDOREIL -2, HEVEERDPoT,

(2) HHHERALEIR
YYNFIALVTEBIIAMERRZ, Ty TRIIREFREToI L 25 TRMED A
CRHENRT, 2Dk, 'y FEREBELIZLI~3IRE, FIyTRREBELTOEVL~S
RizBWT, Mg 550m OEERICEET 5 2V <Y ENK L YEORMBREEFHHL, Wil
KrRDT: (F—6),

£—6 179 7H0YIyNFIALLyHEREEY <Y DMIBE (Furuta et al, 1984)

Table 6 Mean number of Ips typographus japonicus captured per trap (17 May—25 August)
and the mortality of Ezo-spruce

No. of the

Area observed No. of No. of trees ¢
Plot  Treatment cgg?fxlfesd (ha) Ezo-spruce killd %
1  Mass trapping 3660012000 5 324 36 11.1
2  Mass trapping 3810010000 2.5 116 0 0
3  Mass trapping 534009500 2.5 102 3 2.9
4 Control — 1.5 65 19 29.2
5 Control — 1.5 35 18 51.4
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Fig. 15 Mean number of Ips typographus japonicus captured per trap in each
period and the numbers captured by the two traps (black and white}
which situated near small groups of new windfalls occurred during
1982 fall to 1983 spring
Period 1:17 May- 2 Jun,, 2 : 3 Jun-14 Jun., 3 : 15 Jun. -28 Jun., 4 : 29
Jun. -12 Jul., 5 : 13 Jul. -25 Jul,, 6 :26 Jul. -5 Aug., 7 : 6 Aug. -25 Aug.
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FEREITRBHEBET LTV,
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FAET D LIRIBAEOREDRICHLBEEIN TS D (DM, 1963), SEOAREDHTY R
CHEREZ-oTE,
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THhe, ZRUEIO 4 EBIE Y b RATLLBER I LT % 0 T HRIRKE, 1982), RKHIIZIZ1955
EGEOBRARER->bDERbI S,

1955 DRE X BIFT, BEE (FHAT RS BHERBLMARERE) 3KI14TH-
72, 19824E 1 BRMERORE£To> TRV, 1955FLFALBETH B L THIERNERE
BRRIBRERLIZ LT3,

1982412 I IS EEA0mU T ORDBARLBR ZN I D KD LD D3 o7, 1983
FirRBOoAkScrrbsTRAL LS ZBEETBAHR S TR Z e o Hl T v, #
DA bb D BATLSTRS Lz b0 L Bbh s, BB EORALOSHHFAIBE
PE L 2B L B S —BAANEELL, EIAV 7Y IYNF I LVDHRT 2F
AFLOBEIC I LRSS 2 b T3 (Bakks, 1983) 2 & SRl AE, YV vF 7 4
AVDEEDNE R o7 1983FE T IRBORG LD TR, BOMO O LEERICFA
T3XokozbDEBbhd,
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Summary

Thphoon 15 attacked Hokkaido in 1981 and caused more than 600,000m® windfalls in
the 23,000 ha of the Tokyo University Forest in Hokkaido, and reproduction of Ips
typographus japonicus was observed in Ezo-spruce (Picea jezoensis) forests during the
years 1982-1983, and a pheromone trap test was carried there in 1983.

The beetles infested more than 609% of the windfalls in July 1982, and the numbers: of
the entrance holes per 1 m? of trunk surface were 4.8-11.0. More entrance holes were
made on the trees with DBH of larger than 41 cm than those of smaller than 40 cm. The
density of entrance holes on a tree was higher in patchy windfall areas (plot 14) than in
large windfall areas (plots 11-13). Distribution pattern of the entrance holes on trunk
surface was contagious when relatively small number of holes were made, but it changed
to uniform when more than 15 holes were made per 1 m? of trunk surface.

In 1983, the beetles infested new windfalls (appeared during the fall of 1982 to the
spring of 1983) intensely and the number of egg galleries reached 280-870 per 1 m?
Though total length of egg galleries increased with increasing density of egg galleries, the
number of progenies did not show increase. This was due to a fact that the number of
progenies produced per unit length of egg galleries decreased with increasing density of
egg galleries. Thus, reproduction rate (number of progenies/(2 X number of egg galleries))
decreased with increasing density of egg galleries; it was 5.5 where 400-500 egg galleries
per 1 m?, and 2.7 where 600-900 egg galleries. The reproduction rates on the trees whose
DBH were less than 35 cm were apparently smaller than other trees.

In an area where trees were intensely blew down over 200 ha, 43 pheromone traps were
deployed every 50 m distance on three lines (plots 1-3) of about 2 km overall along the
forest margin. Traps were set on 17-18 May 1983 and the dispensers were exchanged at
about one month intervals. Each dispenser contained 1,500 mg methybutenol, 70 mg cis-
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verbenol and 15 mg ipsdienol. The mean number of beetles captured per trap during 18
May - 25 August was 41,000 (max.=70,000, min.=17,000). The sex ratio was 1 : 0.15 and
more females were captured than males. This trend did not change throughout the period.
Tree mortality was observed in the forest margin (3 km X0.05 km) where traps were
deployed (plots 1-3) and other two plots 4 and 5 where no traps were deployed. Though
7.2% of the Ezo-spruce were killed by the beetles in plots 1-3, the percentage was
significantly lower than 37% which was observed in the other two plots 4-5.



