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The Ecological Study of Adult of Anthrenus werbasci L. Keizi Kirrrant (Entomological
I;aboratory; College of Agriculture, Kyoto University, Kyoto, Japa;l) Received Apr. 30, 1958.
Botyu-Kagaku 23, 92, 1958. (with English rérumé 92). :
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Fig. 1. Number of individuals of Anthrenus
- spp.on Chrysanthemum flowers. Letters in the .
figure (A~H) represent the code numbers of
the fields examined. Upper : A. pimpinellae,
‘Middle : A. museorum. Lower : A. verbasci.
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Table 1. A compénson of the number of
,Anthrenus spp. on the f]owers between two
years.

ngr%%ir A.verbasci | A. museorum\A. pimpinellae
ety | 1956 | 1957 | 1956 | 1957 | 1956 | 1957
A |o2s84fas3| 3| 1 ol| o
B 707 | 1364 | 5 | 92 1| 2
D | 103| 55¢| o | 5 1| 1
H | 162| 381] 2| o 1| 0

BFAE R A 5 s holck bbb 6 B4 H
LD 7 SOz T 2~8 (EDRBDSH 5 iz,
L TNBDT &}, Anthrenus ROHIEE, 1EOEE
FHEDHIL 5T EDILHMGME, WVODAILEEED
WMDETRITR OB OBRI LOTEEINS
boEEAILNS.

HERROENY, ExRYE, F&H

FERHE « ROOENIES 20~23° DR THEE
1m O THAL. TELTHRB U RO AT IR
ATEL IR E T DD, 1IOMKIRIT IR
ATHERNOTT T 5. BFFFTIRI LIc ik Tiz
CIEADYENEEEZ L ORTEA LA L IZL,

8BLEIM 5 & 11.25% MPADEHHERRUIz. HEFI
Ti2 3 164D 55 90.325 %%, 9 9THD 5L 78.4
ZDEDFERFERR LI, 22RO AR &
hai~il. EDENHLZRT DR DEIFL, &
DITHEACEDSDTE 513 L hIBHTH 5.

A, KRR EHdr, FESPE : TilERaoEek:
DED D EAD E DETNENTHHTD 2em L5
ORF v A& & bIREE 40mm S 15mm O

Y — VDA UREICIA b 5 A 3° 30°, 60~702
R.H. O&HT CERERO A eItz $12341E

IRH298458 R 2. 4825 DNk RATH DIz, e
O RET2TRE DS IED § D369 TIE b i f1%
-mbt.C@vBE@Mﬂ%I%?OHKLTLtﬁ
BOT &%~ (15220,
IRMOLMTARAE, 8 2, REOVLHAR DD
BESHRSITE hid s, I T v 25212108
- FIDPYH DS 7.1240.72 HTH DI DIRHA~S &
iR (<0.05) iTiaL.
) 9®95ﬁ%%h%évfuté®u FolkT
12 425 ik, {1DEKT 142 TAESD b DidES
BENBHOTW S, HENDH 2 @ TIR1IEND
20~30 BRRFEA S 245, ¢ 1914 b ONHEIFIL
HThIC 1~3 B THDz. TV EREATHAIRTY

m 23 #B—1

"Table 2. Longevity and fecundity of the

adults of A. verbasci collected outdoors.
Phototaxis Positive '| Negative

Condition of . .

adults at Mating ' |Unmating {Unmating

collection .

Number of 3 24 | 91 16

adults used @ 24 56 21

Mean longe- 3 [2.38:£0.34[2. 71+1.283. 00+0. 53
vity -(days) ¢ [3.08:1.473.08+1:163.0040.80

* Per cent of

ovipositing 4.17 3.57 14.29
females :

" Mean net fecun- . p
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Mean fecundity | - 0.79 1.05 3.09
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Fig. 2. Sursiivorship', egg laying rafe, and

 percentages of the adults showing negative

phototaxis. -
Line A: 9 survivors (%)
B : 3 .survivors (25) .
C : 2 negative phototaxis (25)
D : 38 negative phototaxis (22)
E: Accumulated number of eggs (%)
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Table 3. . Effect of diet on oviposition and
longevxty of A. wverbasci reared on fish meal
at room temperature. Experiments _ were

.. carried out at 30°, 60~702;s R. H. Numerical '
figures in the body represent mean:l:95 per
cent confxdence ‘

Without
water and
- honey

With

water

With
- honey

No. of pairs used 30 5 7

Pre-oviposition

period  (days) 2.951:0.48

2.00:+1. 24

Opviposition

period  (days) 2.90+0.73 | 6.60+2. 08

Post-oviposition

portod . (dagay | 444:0.78

4.004=3. 00,

Mean fecundity [40.30:6.81

- Pairs deposit no

16.67 | - 0.00 0.00°

eggs (%)

8.52+1.75
10.194+1.24

12. 5043, 51(10. 66:+2. 87
13. 503, 51|14. 70:2. 17

Mean F
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No. of eggs _depositéd -
(2)
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Fig. 3. Daily nmﬁber of eggs deposited for -
- starved adults (line A) and fed adults (lineB).
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Table 4. 'The effect of cloth for oviposition
on fecundity.

No.of| Condition No. of Mean | Mean
pairs| of adults |replications|fecundity|longevity
Water+cloth| 4 39.6 11. 0
Without water,
5 +cloth 4 25.0 7.7
Without water| o -
Paten 4 20.8 | 9.3
Without W#ter .
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Table 5.. - Frequencies of types in colour
pattern of elytra in percentage. _
Colour pattern of elytra Total no.
Se’.‘ Black |Intermediate] Brown °f::lldl‘ts
type type type
a(%)| 3.0 | 26 | 3.4 89
N%)5L1l 20,0 28.9 | 90
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. Table 6. Egg laying habit and longevity in
different - types of colour pattern. . Larvae

.- reared on dried pupae of silk worm at 20°C.

. ,Experxments were catrxed out at 30°C. 60~
70 25 R H. . ’

Black Browu
Colour- pattern type type ,
No. of pairs used 13 1 10
Mean fecundity 38.85 49.10
Pre-oviposition period 2.38 2.80
(days) ’ . .
Oviposition period 5.31 5.10
(days) e :
Net oviposition period 3.15 3.90
(days) : . -
Post-oviposition period 5.67 . 6.60 .
"~ (days) - -
4 5 9.67 | 10.70
Mean longevity 9 " 12.50 *13.70
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Table 7.

Effect of mating on fecundity,
oviposition period and longevity.-
: Black | Brown
Colour pattern type type
No. of females used 9 | 10
Mean fecundity 33.33 | 31.60
% reduction in fecundity as | 14 o 35.7
compared with control .
Oviposition period 2.89 3.00
- (days)
2% reduction in oviposition
period as compared with - | 26.7 | 41.2
control : :
“Mean longevity - : .
(days) 11.00 9. 70
% reduction in longevity of :
females as compared with 12.0 28.6
control
BHIES LI L ERUIS, TP EA & BA TR

H Uz b OORMRO S 12 SR ARSI 1
FRNFINAVFT oAy
Anthrenus scrophulariae 13BN EBRO L DT
REOEMOFOENC ERIEMELIS. ex~
WAVE Ty AL RAMOBEZIE X Y BE, R/, 5
LS IEFSRTOWPA
EhhboTad :hEEEﬁﬁﬁ b KEE’JK;&L\&:& Itho
1._ .
&mmu,mwbtmmu%EWﬂﬁabtaBe
a%@itu%wmmﬁkbfﬁﬁb,auﬁﬂéﬁ
DHELTOBDTIRIZOHEEAL TS Wood-
roffe & Southgate!®, Blake!® &1, 1 ”KO)[JEEE@EE ’
KBS
D b DIFZHANCIED Yl & TEDF 3 5 bk
T EDTHTE - A& - KRLRD BRI OB LITiSE,
E%TZ&%K,Cﬂ%§ﬁ9t%&mg®%%ﬁﬁ
B b IECE ARG HARAE L b 1HBEL L R
{PVL BT ETHBLEL S L LTV 2. BREETEOR
He Tlik%ﬁ@ﬁ?ﬁ&i%ﬁ'ﬁﬁﬁﬁ@lﬁ sl ebh,
FESRRUR IR IR A LI A I Ming 205, BaALY

" THEWT . KR TOBOREIRZH L IR

QT BHS, REHO 2 ILFEHTHBIT S22, 2
e & BB DR N DA a, ERRP R TsE, -
W%@%ﬁu&%wﬂ3ﬁﬂT&b,i%ﬁék¥a.
EOEENERRT. LIBAREO b DI FH4058 5
Lo U, HEHD L DX, EPENDS 20T
b 20~30 JRTYL 1~3 SROIIEA EEBENE S
rormo. 2 IcEBREEORB RN 2 RITT 3
DI ERE USRS 5 & & HUBITH 305, itk

- RREAOMKTIE, KR ISTEMSERSNBT

Eikizdpots. LichsoT Blake BSEE® 3L 5



Biom #® ¥ OB 28 %1

CHIERMO KRR DHIINDO L DTH 3 E13EAD
NI, TheDTEMS, BHRE A w1 IVAT

L Ao OIRMOFERHEE, WHD, [GOHIREL

T3 S5ITPIC U TR IR T OEFIA TR, B
SBUZ DD BIENEEN L E b &L LTHIET 252
Bsds D& Wil A 5 N SEESIRIR & DAMA 5.
IRBMDITED BTN - e R RN <!
Dermestidae DMEULD 5N LD LAVESTIIET X
bEIYIFIANBRT 2 51k d 27, KRS B
YHEBITIO W E CEF o0,
SO BAHTEINT RIS § D> &2 NTIHILL 223
HECEDTO 3790099, AFORMICKE L T Y
BBz 3 EFESRRE 50~8028 MINE B O &4, EESH

FHEC O TIRIS B TREHC S 5 C E 2R LT 3.

Linsley'™ 216N Tl & IDHEYITI ORI O3
ZEOTHY, BVATLALFEDLOIR T UNFI
EDHEHRBONNTHEIN b U iRm0t
BLOTHEFBUTH B ERNTIs b, TEMHBTIYRE

HBROHRO» G E UTAIEELD ETRT

FRAZTMELTH 3.

Dermestes O § D2 ikstids ek & RO
PIB a2 BT ST, K2 T Ly
um.thWﬁv57VAy®mmm%EbTEﬁ

BAND T EIFENT XD TRED D SIS, O

DHEOHYENOBASIEN B & LTHII SN

LT3, Anthrenus RO HIE I, BHEMNCEN
Dermestes & 72 &1z 5N 3 Kb A3 FEID 12 4

LARDORYZIRT S ERAEORIZY EEX S5 5.

AHEABEO v oF Cevd vt T ns ORICTUE
UTCIRHUC % DY E % 54 T HEESR L 220 D8, BH1E
AU BDRIE® 2 FiC 523 Eid 3 HIC SO
2 5te (R&, R, Ch&RBOEGH, ~F<
WEIE Ty hy b KB TREMICMET 50 &
BRERUTH 3™, 2hs odigts, jHie § iy
LUz IRBU B KRR Bz & b, RHIOERIC &
DTS 5 3 Lo RIS Ric 35TE - A - KREOD
OLEMTLEELLNG.
WA X Ty a s DETERRODTERED I DITIATFIERS
PRETHS 5 EBNTNB. ez vAVEToa
VRIS A SN 2 HSIREUliziE 30, Th
5HIED S 3 HBUXELILT D 5 2%, KO
Anthrenus flavipes 13 IR TRIHTET 2 HSTEEPITIZ
HTED KT L O BALIETE 2. Anthrenus R E
FUEFRCHT 55§ REMICEE R e 2 7 00 V%
7+ &y Trogoderma granarium XRIEE D
ARSI, KRS 2L, FEIRIIRAUCIEAIET
b M MENES I 5 0T 3419, -
FHEEZO I =F YTVt T ay

TR EEIT IS TR

Sweetman!”? Nt

Orphiloides ovivorus DRMITTLBIHHEIEE T
EQEX#ZRTOIRH LY, AHPe 2w VAT
&y Attagenus piceus Tiz LB —E LI A

COBLECHDS.

kDT &id, Anthreninae BEFITI3ZDEFLRR
DOFEEICHIERLTE T3 LD ATEE USSR -
i & b FERRE . Gy ORINE A5 O NT
<F§ﬁu%@m%m-%ﬁmmgw@%51fmm
HEHETEDTVS L DORTIDA b, KEOHIE
3 COBENFHEDRINOBITHBRRE 2RL TS b
DEEASNS. TORIZKELEISNTIE, Ky
K-SR - KR LOK %, Shhiofttizis
WTid, TFT-TEs X OB P~ M FIO T
AT EOLEbNS. TIRHOERELFEL YA
DOFRDHBEZLON, EXwbaVE T AV
Lo BREREORBIMERREOHBER 2 2T 3
boEEALD, *ﬂ@#ﬁﬂ%écm%ﬂ@ﬁﬁm
mm%a%zsna

B # _

X2 aVE T uy Anthrenus verbasci L.
DOIRMDEELH S hITT 310, SRt BANH
BOIRMOENHYE, B, FouL2REL, &
DRTHE AT 2 HMBEHEOBT 21T 2. 1Ml
DHY T u v FlEDHEHCINTAEOHTED L
IESEMEmIT DN TERRTON.

1. 31t Anthrenus RO 3 HOKIRHFIE, 1B
BHAT GE1HE, 1%, e AvAaVFTo L
S IRIRUURELD 98~9995 % EDIEH ML ET Y v
BVATohy A. museorum LiuXEeNhY
T h A pimpinellae THEIZIEFUTDILL.

2. BARMTORH B HER DT
OIEIiT AT DEEIE#R Y P TIEC LS. HHUDIK
MMIFOENELRTDIZSI12TH, it 8~9 HYE|

S THBH (FH2H).

IR UZs T 4 S£94058 % 5 ¢, %ﬁmm@
AT EOHSERRL, ORI 20~30 O
é@m&amﬁmukaf%%égmwmwmﬁu&
Tdhd (2, 3%).

3. IRUUTKEIIX Y YREA B LA, PEIBAIA,
EESREGI MY 3. R Ukt KInRIic EE 2
¥ A Ut AR BMITb: b Eih e 3
5 (W3, H3M). '

4. EZHO 1IFE Lt OSBIDFEEIL NS it

RIS T B,

5. FESRROMELEEA Iz tSFi’JEIEDHlim’J‘
K%WM@&’&%(?4Z)

97



Bom B ¥ W B BT

6. .1 [ED3RTIX ? 1XEEIRRESID 65~8525 LRl
$ 5. FRFICEESRIIE, A bBA U (572,
7. @Wmoswic kb REw, BEks LEHED
W@ﬂmasna BERIIRAEIT 505 L
EW&@&(%méﬁmw(ﬁ565a bty
#@E%umﬁmféb Ew.éﬂomﬁwmmm
&Bhﬁﬂﬂﬁmuﬂiﬁmamﬁtifxc\
utmc&xb mm@wmuum&%@iﬁ%m
?kEEWb.«@@Bt%ﬁmﬁ&bEm&wa
ﬁw?aomﬂé%ﬁmﬁw&ﬁaﬁnsna A
®%ﬁu,&mmm%ﬁ,%m®ﬁﬁ EESRD 12D
ﬁﬁwzﬁﬁ,wmﬁmtt#KWJz7/A/ﬂw
asna@mﬁwboﬁjmz FHIBRBEDOBR 2R U
T3 LDTHA 5 LR LI '
x )
'1) Ayappa, P. K. et al. :
o185 (1957).
2) Greénwald, G. H. :
Exp. Sta. 240 (1941).

3) Hinton, H. E. : Beetles associated with
" stored ;products. I. Brit. Mus, Lond. (1945).

4) Howe, R. W. : Bull. Ent. Res. 43, 111

= _
Buﬂ. Ent. Res. 48,
Agr.,

Cornell, Univ.

. .(952). N
5) - ‘K-alandadze,‘ L.: Zeit. Ang. Ent. 13, 301
(1927). _ . ‘ .

6) Kemper, H. : Verh. 7 . Int. Kongr. Ent

Berlin 4, 2825 (1939).

D fABER éE%ﬂ"‘%‘ //rl"wjbﬁﬁiﬁ‘, 55

(1955).
8 — ﬁvs\’—')ﬂv:x’;b‘y;rj'-‘/z\vmﬂﬁ
SRPE & Ot (RFER). '
9) — :/\7/n7!7/7l’7'/L/0)£E'!§
- (BEEABERHD. . '
1) —

DREHVE T ATDUER (ﬁt?ﬁbl%
L BED. B ‘ o
11) —— :tedwravATLACOHEBD2) -

BT 2 XET B EH (GRIE%).
12) %z%~ I5E, 16, 78 (1951).
13). Bgd— ARETF ‘HEEM, 19, 571 (1950).
14) Liosley, E. G.: Hilgardia," 16, 187 (1944).
15) . Norris, M. : J. Anim. Ecol. 5, 19 (1936).’
16) Solomon, M. E. : Zeit. Pfl. Krank. Pl.,
Schutz, 64, 606 (1957)
17) ‘Sweetman, H. L
_ (1957).
18)° Woodroffe, G..E. & B. J. Southgate Bul]
Ent. Res. 45, 575 (1954).
19) - WA « BOAR : AR, 5, mamn
20) BOLBINE : ﬁ@m% 74%(ww)

98

_ than the female.

© tion period becomes
_Females -which are provided with males until
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, Résumé

" In the field, A. verbasci outnumbered other
two species of Anthrenus‘ The proportion of the
three species was 984 A. verbasci: 14 A. museo-
rum: 2 A. pimpinellae. The maximum number
of adults was observed from the end of May to
early June in A. verbasci, at the end of May in
A. museorum, and in the middle of May in A.
pimpinellae (Table 1 and Fig.1). :
Indoor bred adulis show .negative phototaxxs

when emerged from the Jast larval skins, and they

lay most of their eggs before becoming positively
phototactic. Half of ‘them show positive photo-
taxis, on 7th day for males, and ort 8th or 9th
day for féemales after emergence. The mean
fecundity of starved adults was 40. The reversal
‘of phototaxis occurs 1-2 days earlier in the male
Most of the outdoor adults show
positive phototaxis. Rarely, they lay 20-30 eggs,
but the mean fecudity is 1-3 eggs. The duration of

" adult longevity is one-third being compared with

that of indoor ones (Tables 2~3 and Fig. 2).
Longevity, fecundity and oviposition period

" considerably increased if adults are served with

water or diluted honey. Unfed adults dgbosit their
eggs in a .short period, but fed ones. deposit
them with a relatively constant rate over'a long

- period (Table 3 and Fig. 8). ‘Although unfertilized

females lay no egg, egg development in ovarioles

- occurs. If the cloth for oviposition site is depnved

the mean fecundity decreases and the pre- oviposi-
longer (Table 4).

the beginning of egg laying attained 65 and 85 per
cent of the potential fecundity of the brown type
and the black one, respectively (Table 7).
Colour variations of elytra are divided in three
groups : black type, brown type and intermediate
type, but these variations connected by continuous
gradients, and these occur in both indoor and
outdoor adults. In the black type, fecundity is low
and ' longevity is short "as compared with the
brown type (Tables 5~6.). Except above
mentioned characteristics, there is no difinite
difference between t_he'ir~egg laying habit and
phototaxxs .
The writer considers that the most common

egg laying habit of A. verbasci are as fo]lows

" Adults emerged at their breedmg site, after mating

and laying most of their eggs there, f]y out by
their ‘positive phototaxis and are attracted to
flowers. "The ecological meaning of this flower
visiting habit  discussed from the viewpoint of the
process of adaptation for indoor life, and concluded
that this habit is a stage of transition from outdoor
‘to indoor life. o



