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Invasion of the Indian Meal Moth, Plodia interpunctella (Hiibner) into
Cylindrical Spice Containers with a Snap-shut Cap or a Screw Cap
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Abstract. Dried and powdered spices in a small cylindrical container with cap are often
infested by the Indian meal moth, Plodia interpunctella (Hiibner). The containers are classified
into two types: a container with a snap-shut cap and that with a screw cap. The relationship
between types of the containers and infestation by the moth was tested as followings. Each
container filled which rice bran was placed in a larger plastic container with 200 eggs of the
moth, then the number of first instar larvae invaded into the container was counted. Newly
hatched larvae invaded the container via the gap resulting from the hinge of the snap-shut cap.
No larvae invade into containers with a screw cap. These results show that a screw cap is
better than a snap-shut cap to prevent the moths infestating spice products. Furthermore,
effect of opening angle of the screw cap was examined. Newly hatched larvae could not invade
containers when the angle was 0 and 90°. However, when the angle was 180, 270 and 360°,
first instar larvae into the container. A cylindrical container has a middle cap with a hole
where spices are passing through. Then adult females invaded the container via the hole in the
middle cap, but adult males did not.
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HATRIEBEEOREEREEANEL, aRicEHh
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EERbN, WHERETREERECHARXNE
BABADLIENDD. TDORHBERA—H—I
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Fig. 1. Cylindrical container with a snap-shut
cap (A) and a screw cap (B)
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Table 1. Invasion of P. interpunctella larvae into cylindrical containers with a snap-shut cap and a
screw cap.
Structure of cap  Product Container size (mr) NO'. of holes Meanlno. of N
Height Diameter in cap larvae invaded

Snap-shut A 95 32 5 128 4

B 106 39 5 2.0 4

C 93 36 5 2.8 4

D 114 47 5 9.3 4

E 108 46 5 1.5 3

F 845 33 1 14.3 4

G 84.5 33 5 6.8 4

H 100 44 4 9.0 4

I 108 46 5 3.8 5

J 108 46 5 3.8 4

K 110 46 5 5.8 5

L 110 46 2 3.5 4
Screw M 95 32 1 0 6

N 100 39 1 0 6

0 81 35 6 0 6

P 96 41 0 0 6

Q 89 41 1 0 6

R 84.5 33 1 0 6

S 73 54 6 0 6
Experiments were carried out in a plastic container (17 cm diameter, 14 cm deep) at 25°C, 70%RH and
16L : 8D.
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BEOREL, AT 5 2F v /AR (EHX8cm »
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WEAL 7. UEAD S 25 HERICARNITEAL
R A P N o, KB % 25C, TO%RH,
16L: 8D DKM T T, BRI 4~5[0l#0
L7z,

4, RV Yai—F+ v TRBICITEIHREA
27 ) a—Fvy TREBOLEEZLEID - 125
&, DENSELT AIREICED (Fig. 1, B
Middle cap), T DR SEKEBEAT B AJREM:
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BERIT, bg oXEEANTZEOAIC LI, O

& 1l4cm) OHuNCEE, bk 24 BEELINO
B AHEE o (IR 1 SR LERAL .
AREEAD S 10 HRICEZRNITRA LI EREL
APtz EEAE 25°C, TO%RH, 16L : 8D D&fE
T, WEEnFh 21 Bl IEL 7.

ERELUEBE

1. 7999 FF v v TERIVa—F+ 9 TR
BT HHHEEA

Ty FF Yy TEBTIE, EBLI128]
GRETNTTHEMSBEALKL, TRIEHLT, 27
Da—F vy 7RETIE, EBRLATHET T
THHRIZBALE ) -7 (Table. 1). 7 v % o F
F ooy TREBIEBALK L EHRIEL, EXHEROL
v V84 (Fig. 1, A @ Hinge gap) & FEEED
RIDBERI (Fig. 1, A @ Gap) » SREANMEAL
EEZONS.
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Table 2. Effect of opening angle of screw
cap on invasion of P. interpunctella

Table 3. Invasion of P. interpunctella adults
into cylindrical screw-cap containers

larvae. with cap removed.
Opening angle Mean no. of . No. of adults .
of cap larvae invaded Replicates Sex invaded Replicates
0° 0 5 Male 0 21
90° 0 5 Female 10 21
180° 0.6 5 - - - -
270° 5.0 4 Experiments were carried out in a plastic
360° 4.0 4 container (17 cm diameter, 14 cm deep) at 25°C,

Experiments were carried out in a plastic
container (17 cm diameter, 14 cm deep) at 25°C,
70%RH and 16L : 8D.

5, 2003: E/ F5, 2004,2005) &\ 5 EMHE
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DT EiFd, AL THREIMRAL TV -
CREBANICHE SR T E B A BldH - 1o T
EMOLBESTFONA.

4. REICEITZ2RBHEBADTHEME

R, AROSLERREICE T 2 BEYIRANE
FEECE LT TEY, BEROEAT SEFE
HRES H->TWBREEZ NS, A, K
Faavr—b, N34 70—y, HHLEEEHTS
ARFEEMEL (ERES, 2003 &/ T 5, 2004,
2005: FTH 5, 2006), —fEOFKEICEBICER
4% CER, 1996). D129, BTEHBOEE
IREEME G N —RFEDO BT & TAREN R Z
MICBAT B RRE D S 5 (ZH, 1990). AW
HTOBEFHEBROEDOHEDELICED / v A=
75 A A HPHPERBRPERNITRALII L
&, —BREICBTI2AEORBAONGEHEZED
FTWA,
KFETRELROhb 0 ITKEE AN EE
BIRRAHEALTWAY, CORENEDICE
BOBEEEFTANDRAZEKRT 2 6D TIHI
V. BERONBYIDBELBNE ) v A=TSAAN
DIEABE LR L LEZ 5h, EROBI I
L TIRAZGHET 2541, XRERE L 75|
DIREPBHVETH 5.

51 B 3 &

SERF—(1996) —fREEAAICBT S 720 E Vb
Sy WL B /S VAT S AAN (Plodia inter-
punctella (Hiibner)) D75 %A, XA bo v —%
27 11:18-23

Y OHEEL (2006) BFEIAMIERICAT 2 F v <5 5 2 4
HOREINE, KEHH 28: 63-68.

FH 1B (1989) Ik (IFEi&fh) FEROFHEE (2) FHE
DEEE, FEEH 11: 140-164.

Kohno, M., Chuman, T., Kato, K. and Noguchi, M.
(1983) The olfactory response of the cigarette
beetle, Lasioderma serricorne Fabricius, to vari-
ous host foods and cured tobacco extracts. Ap-
plied Entomology and Zoology 18: 401-406.

ZHE=Z(190BERIELIERRAELELTO
Hi— 244 pp. LMk, FHE.

B TR » SRKRER « AR (2004) 2 ) 7 8L
LA v TRBAD Y ATY T A A ARG
D EFA. HAIGHE)Y) R Ry 2 48: 33-38.

2/ TR« SFKEB - A8 71(2005) / v A= 5
A AT DEIRA F V7B T BRALYED
B, <R boY— 20: 85-87.

FHER « SFKER - = 2 TR (2006) 4 v 7L,
AND ) VAT T A A FYROBAELFEE, ARG
FEhY) B 45 50: 131-136.

PHE 1 (1995) BYIbk & B4, 315 pp. sk
FHR, W

MHEGE— - s T« BEHRE - 5K =/
K (2004) EWREFETB L UF ORBRERA H W7
JURARE S A TPROFEER. X bo Y-
2455 19: 109-115.

EBE E - AHARA - HohiE « SKKEF - = 2 T
K(@2003)F s 3L — FIFITBAT S, v A =S
S AL HITHT BENET W LAEHEOHE., HA
ISR BN B R 4T 97-100.

o BEBF (1999) / ¥ 4 = 55 X 4 HERROBEATIE A
EER SR b o Y —EaEE 140 1-6.

Tsuji, H. (1998) Experimental invasion of a food
container by first-instar larvae of the Indian
meal moth, Plodia interpunctella (Hiibner),
through pinholes. Medical Entomology and Zoolo-
gy 49: 99-104.

Tsuji, H. (2000) Ability of first instar larvae of Indian
meal moth, Plodia interpunctella (Hiibner), to
reach their food. Medical Entomology and Zoology
51: 283-287.

Tsuji, H. (2001) Oviposition by the Indian meal
moth, Plodia interpunctella (Hiibner), on wrap-
ping materials. Pest Control Research 16: 8-14.

—123—

NI | -El ectronic Library Service



