) 5% 2 4 (Ips typographus L. f. japonicus Nujma)
DEFE, 178, 4EIBET AR IV

B DOMEHED R - BT DNITHFE~D
Rk 2 A B KX

’J‘ 7? j]m
lll ul .ﬁ: HE(z)

HigR (UA - /R, 1967) TTTRSHTREWICL O, F74 2 VHOFERRNCHz - TRHFED
EFREI LD, ROMLFFCBERL, FECBEL UIMEC L - TEOTBHYRICT5L 5T
BB, YIAFIACOWTEEDL I ARBFSEAEDOR TV 5B, TR T TORRERLBE
EDBETRLDOEERLR, BROMIMAGC X 5 HiEOHG, i & OREL 2D THET %,

EFECHich HiHEOHRE LD MECOWTHE Y Wit ic RBANIBRES - HRER/ME
B ABERENERE-MEERTNH EEEECES LS LT 5.

I SMBRRE(C & 2 MR DRI

* 7 4 & VEHEREDINBRBDERITOVTUE, SEE LORBCLhZThONLRTHE2, Zhic
I VHERT, ¥BASTHESHATE
BhEDD, BBV TRLOEGEER
oW THRE Lo b DI, Lyon (1958)

(111111777

Fig. 1 BREORTEPR, BPRIEGEH MR Fig. 2
L AHROER HRm O RS
Front of adult head. Prominence of fron-
tal tubercle in males and depth of frontal
groove in females vary widely among in-
dividuals of each sex.

Male genitalia.

O ApERRETRBEARE (D) EEHRESERTRER
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R EDRELNDE D ABI Db,

¥ A%y A OFREOVTHEE (1909) ASEEORBEHFRC 1 EOERERYNH D, HTITIhEX
QLMELTWE, L, bRbhORETIIZOREOMRIEFERMNSL, Fig 1 wRLEE
SIEHBOHRE LHELX DL DT, ThCX 2HHEORINGELHTH B, £OFEHEOLOT
BN EELL OB, <HBLUWERNIE bich - LN RICORDEEDOREIC T, 5 20% ©
O OHETIIHINEET, TRE (Fig. 2) ORI ZERZLBEL L

*oft 2, 3 DIRTHREICOWT MEHEDZED BE®1Tie » 722, ThMEXWvRFR,SZ bh T
Vo LTehios T, LMD % Rl KT 2 0ENH 2B, LROFETELLT, LrbHRCH
ETED, WENrH3RVWL4 ETTORBEBEYRTIORERTIONRLIVLSBEbR S,

I PERROKLE

AR EARL E2 D, BEUERE (20X50 cm?) AOFULRBIC OV TEOMEEFHE LI, TOoKER
13 Table 1 KRED 1 AR LI, ZORMEINETCELRIEMANLERNLLTE, $250
RETIAEL ¢ 1OEERIL > TWB ERTI L,

Table 1. PYLFHBOHKHE

Sex ratio of emerging beetles.

’ B ook BN b =
No. of beetles Remarks
- - A EF A
No. 3 ? Total L # R Date examined
1 39 47 86 13 552
1963, vl
2 82 78 160 14 482 L0
3 15 12 27 12 289
4 24 34 58 16 486 1963, X #HER
5 87 83 170 23 668
42 40 82 8 245
7 39 44 83 14 472 1964, X ®@WEKR
8 197 181 368 19 617

I EEEOBTEADORRE, BAEKX

Table 2 IXEIET, TOEFUHTREFDONIE5 A 26 B, BRERELTELLOXEDI
BE, TOMEYRIERTHD, RROOELhEBREL TEIIRELTL 2DITHEDORT, ML
HRIZHERRO BRI T iebh il LD TRELNRD R T B,

[T Table 3, 4 IZIBRKT 10 k¥, NI IBMBEC, ERCRELICREYHE, RAEL
TR TH 5, FEORKMMERIEL D E, bTalbIFAXHB LTV 2@ (XL 1KHE
XDORETITRELHHT S E TRV oo b DT e\) 2 bh s X dieieh, Licsls THED
KL BD I, HORKREAUZ DL, BERHRELTVWBRY, »WoETh ZoffEIZ>S5S
L5THB,

REFEAD L RO THAERE LR ERT L, Table 5 DLkDTHD, BRI EATHD
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Table 2. FHARIRE LIEROMEENE (1) EbHIcEE
Beetles attracted to trap logs. (1) Collected immediately after landing.
(Jozankei, 1965, V-26, a.m. 10~12)

# 8 o9

16 0

B
No. of beetles

Table 3. FHRIRR LIcBROMERNE (2) 10 53 XifE
Beetles attracted to trap logs. (2) Collected at 10-minutes intervals.
(Sounkyo, 1957, V-27, a.m. 9~p.m. 5)

—dime | o0 <11~z ~18 ~14 ~15 ~16 ~17 | Total

[ 1 3 9 2 5 3 5 1 29

Table 4. FHARCRRLCRBOMEIR ) 1KBMFETRE
Beetles attracted to trap logs. (3) Collected at 1-hour intervals.
(Sounkyo, 1957, V-24-28, a.m. 9~p.m. 5)

w 9~10 ~11 ~12 ~I13 ~14 ~15 ~16 ~17 Total
3 1 1 2 1 4
V—24
Q 1 1
25 3 2 18 64 45 28 4 1 162
? 3 4 3 6 2 18
3
—26 0 (RO T-dRKL L)
] 1 2 2 5
—27
? 1
28 3 12 21 53 161 148 71 17 483
? 1 2 16 23 27 18 6 93
Table 5. AR IOLRERITY D25 5HE DMK
Beetles excavating entrance holes and nuptial chambers.
=

0

\ I 5 WEA A, B
No. of samples Date examined

BALRIRYODOHBH LD 28 28 0 1958, V—30 Sounkyo
Entrance holes 16 16 0 1965, V—26 Jozankei

24 24 0 1958, V—29 Sounkyo

ﬁ%%%t? : ;fl:m%)g_ Lo 9 9 0 1959, V—15 Jozankei
2 2 0 1965, V—26 Jozankei
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ITHEBUR T, MERERIIHED R A e aniE
FoTWaEE, BHVIEIRb D
BREATEL0OS\ (Fig. 3 2R),
L L, BhRIEERBEALIILDS L,
TR BIRBIT DD THEN A LT L B
P HRORTV 5,

IV BIlAOHEDEIS

TV AF 4 DRIITIZEAEFNT2
Fig. 3 BAIl, TEZEOHERE BT, Fhic 138 (L emEOWHE

- Vertical section showing entrance hole and o gt - , i
nuptial chambers constructed by males. BE, RELIRBIRETORRE 2 AT

1. HER&ZZAH %), 3ABMOBELDH B,

2. HESHEEY, NESHLERELZHHA B O H5E 5 DI
3. PIBD DRBRIC RRE LTV AOBRITETT % LR LOLDR
T BB B OT, BALOHMRGM DO

RED L DoV CHEEDEI S 2 THE LcERIE Table 6 DL THD, WTFhbHHL 1THDOZT,
Hax 178, 27E, 3FBMEFNFRRIEL, 1, 2, 3HEK-TEY, FOMoMiTLd 2 bhTu
L,

Table 6. RFLADHEREDEIS

Sex ratio of parent beetles in freshly attacked trees.
(Sounkyo, V-29, 1959, Jozankei, V-27, 1965)

- D & &
g AL om M oE X e % I8
Form of egg galleries No. of samples 51:9 1 51:9 2 51:93
1 . A Single tunnel 7 7 0 0
2 f #H Two tunnel 55 0 55 0
3 . #: Three tunnel 3 0 0 3

vV % ®

Reip (1958) (% Dendroctonus monticolae "2\ T FDEERC KT HMEHIT 81 : 2 2 THBA,
ZHIZTTRIMEREOEEANITES 1 2 @ 20EIETR - TV B BT, FULD OFE ¥ THEMEBRR
CHEROEIFEA LR VLS TH D EHEL T3,

YV A¥ s A OBE, FHEALRXLIRSEHOBL LY, FERFREVLTIRLSD58 1 2 20EEK
> TEROIEND, FTUEREDOMEIIIKREL : 1 THBEEVIERIBLI, ZZTELDRD LI,
ROOFE, FASEREC - Tiilchbh e, FUELTHBEELERTSE T, BLUERCHF
FEFEFLT HEOMEDFETRIMED LN HE L TREVDO TRV EWVWS T L TH B, HERD
AECENWT, BALOLTRILOBRL L DM THFECKRKL TV 28 (URED, 1963) A bAT
WA ER, BEOREERT—OOHEVLE S,

Rz, HRBROFRKRISHEBEBOFIKIZIUHTHALND Z &k, Bl (LD - /IR, 1967) TLHRT
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Btk S, HOFENDOEENMOFETICHERLTED, YV FI7AIBIWELELTHR D
pheromone (PrrMan and Vité 1963; Kuierorn, Vité and Prrman 1964; Vitt, Gara and von
ScreLLer 1964) OFETHZEHRLTW B I 5RBL 585, ZDOXROBENIAT ST » Tuityy,

i, TR 74 DEARBRCOWTUIAT (1929) LRz, EEER 2B, TihbbiiTig,
¥ x4 ORISR LRI X b Ficbh, ThiclRIC X Y fTkbh3s b5, LOoNTw
B3, bhbh OBRE TIMENEMCELT2MI—23BDbhich » T,

3 B

D FHESE: ¥ %74 &> O&E, JLEEKESR, 289, pp. 10~14, (1927).

2) RHER : 2 L¥oFEL/NERE £RBIIFE, JLiErr, 68 pp. (1929).

3) Horring, G.R.: The north American species in group X of Ips De Geer (Coleoptera:
Scolytidae). Canad. Ent., 97, 8, pp. 803~808, (1965).

4) KuierortH, R.A., J.P. Vit and G.B. Prrman.: A laboratory technique for testing
bark beetle attractants. Contr. Boyce Thompson Inst., 22, pp. 283~290, (1964).

5) Lyon, R.L.: A useful secondary sex character in Dendroctonus bark beetles., Canad.
Ent. 90, 10, pp. 582~584, (1958).

6) Nujyma, Y.: Die Scolytiden Hokkaidos unter Beriicksichtigung ihrer Bedeutung fiir
Forstschiden. RILTFEARFERIAFEHLE, 3, 2, pp. 109~179, (1909).

7) Prrman, G.B. and J.P. Viré: Studies on the pheromone of Ips confusus (Lec.) I
Secondary sexual dimorphism in the hindgut epithelium. Contr. Boyce Thompson Inst.,
22, pp. 221~225, (1963).

8) Virg, J.P., R.I. Gara and H.D. von ScueLLEer. : Field observations on the response to
attractants of bark beetles infesting southern pines. Contr. Boyce Thompson Inst., 22,
pp. 461~470, (1964).

9) WORHE - PERKE - /MR T - BHALEF - FETA - DMEER - BFH OE « JtigE o BERIC
B HRILBRORBESHEHE B3, UARBEEORERDE (1956~1958 4£), HAFLRE,
151, pp. 75~135, (1963).

10) [UREE - /NR e ¥ Y% 24 (Ips typographus L. f. japonicus Nuima) DERE, 178,
SECET AR I, FE~NORKE 2, 3 OREERL OBR, HEMERSE, 204, pp.
113~127, (1967).
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Ecological Researches on the Ezo Eight-spined Engraver,
Ips typographus L. f. japonicus Nuima, with Special Reference
to its Reproduction, Behavior and Dispersal IV
External sexual markings, the sex ratio, and attack behavior of the beetles

Chikara Koizumi and Hiroaki YamacucHhi
(Résumé)

In this paper are described some problems concerning the difference of morphology and
behavior between the sexes of adult beetles,

1. Sex determination: The presence or absence of the frontal tubercle has been used
to distinguish males from females. As seen in Fig. 1, however, this external sexual
marking varied widely among the individuals so that the sex of beetles with intermediate
forms was hard to identify, and necessitated the dissection of the genitalia as a check
(Fig. 2). ’

When injury to the insect must be avoided, it is necessary to use the beetles with
typical forms because more distinct or reliable external markings of sex are not known.

2. The sex ratio: The ratio of male to female just prior to emergence was approxi-
mately 1:1 (Table 1), but after attack was 1:2 (Table 6). This suggests that there is
a greater mortality of males than females during the flight and attack.

3. [Initial attack: Tables 2~4 show the proportion of sexs of beetles attracted to trap
logs. All the beetles attracted were males when they were collected immediately after
landing. In ten-minutely or one-hourly collection, both males and females were taken,
the majority being males. This trend seemed to continue as long as the beetles attracted

were removed from the logs.

General observations also indicated that the males constructed the entrance hole and
nuptial chamber. In very few cases the females were found soon after the initial entry
construction but most females were attracted after the males began to make the nuptial
chambers.

The host selection or initial attack by males seemed to cause a greater mortality of
males than females when judged by the difference of sex ratios between before and after

the attack.



