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The Tolerance to Methyl Bromide of Stored Product Insects. 4. Almond moth, Ephestia cautella
(WALKER). Tomonari WATANABE and Kenji KUROKAWA (Research Division, Yokohama Plant
Protection Station). Res. Bull. Pl Prot. Japan 22 : 79-86 (1986).

Abstract: To determine the tolerance of developing individuals of Ephestia cautella, cultured at
26°C and 70% R.H., were fumigated at 5, 15 and 25°C, for 5 hr exposure period. The concentrations
of methyl bromide required for 999 mortality (LCy) were estimated by probit analysis. The
most tolerant stages were eggs (5,15°C) and pupae (25°C). The 2nd instar larvae were the most
susceptible among the all stages. The LCq of all the stages except lst instar, decreased with an
increased temperature.

To determine the effect of temperature and exposure period, the mature larvae and pupae
were fumigated at 5, 15 and 25°C for 5, 24 and 48 hrs. The CT products (concentration X time, mge
hr/1) for 99% kill of the mature larvae at 5 hr exposure and the pupae at 5 and 24 hr exposure,
increased with a decreased temperature. But those of the mature larvae increased with an
increased temperature at 48 hr exposure. At 24 hr exposure, the mature larvae showed the
smallest CT product at 15°C. However, at 48 hr exposure, the pupae showed the greatest value at
15°C. The CT products of the pupae at 24 and 48 hr exposure and 25°C, were smaller than those

of the mature larvae. Emeregence of adults from fumigated eggs and larvae delayed compared
with that from untreated ones. In the 4, 5th and mature larvae, a correlation was observed
between the percentage of the mortality and the delay of mean emergence period of survived moth.
More than 20% deformed adults emerged from fumigated pupae in spite of any mortalities. Less
than 25% deformed adults emerged from fumigated larvae.
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Table 1. Head capsule widths and growth ratio for larvae of E. cautella.
No. Head Coefficient
Stage larvae capsule(mm) of Grr;)tvivgh (?\f‘iyf) ggg;
used widths variation(%) p
Eggs - - - - 0 — 4
I 42 0.197 4.2 - 4 — 7.5
1 58 0.290 4.9 1.47 7.5-10.5
111 49 0.445 8.0 1.53 10.5-13
v, v 64 0.661 12.9 1.49 13 —16
Mature —
larvae 33 0.886 3.7 1.34 16 20
Pupae - — — - 18.5—30
Adults - - - 26 —30
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Fig. 1. The change with age in the susceptibility to
methyl bromide of the developmental
stages of E. cautella at 5, 15 and 25, for 5
hr exposure period. E: eggs, L1-4 < 5: lar-
vae, ML : mature larvae, PP : prepupae, P:
pupae.
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Fig. 2. Relationship between temperatures and
susceptibility of mature larvae and pupae
of E. cautella to methyl bromide. CT prod-
uct =LCy X exposure period.
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Fig.3. The delay of mean emergence period of
survived moth, E. cautella, at fumigated
samples (25°C, 5 hr exposure period). Ab-
scissa : percentage of the mortality, Or-
dinate : difference of mean emergence
period between fumigated sample and the
control. **: significant at 1% level by t
-test.
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Fig.4. The delay of mean emergence period of
survived moth, E. cautella, at fumigated
samples (5, 15 and 25C, for 5, 24 and 48 hr
exposure periods). Abscissa and ordinate
see the legend of Fig. 3.
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Fig. 5. Percentage of the structural deformities of
adults emerged from fumigated mature
larvae and pupae.
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Table 3.

Susceptibility ratio of E.

SEALT,

cautella compared with E.
kuehniella in the LCy to
methyl bromide at various
temperatures and exposure
periods.

(E. kuehniella/E. cautella)

Exposure period Chr)

C Larvae Pupae

5 24 48 5 24 48

25 1.1 1.1 1.4 1.1 1.2 2.4
15 0.7 0.8 0.8 1.2 1.3 1.3
5 1.0 1.0 1.1 2.4 2.7 4.0
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Table4. Susceptibilty ratio of E. cawutella compared with 7.
confusum and S. zeamais pupae in the LCy to
methyl bromide at various temperatures and expo-
sure periods.

Exposure period (hr)
C T. confusum/E. cautella S. zeamais/E. cautella
5 24 48 5 24 48
25 2.3 1.6 3.9 1.6 1.1 3.5
15 3.6 3.6 2.5 1.8 2.0 1.5
5 4.7 7.0 6.7 6.0 6.2 8.3




86 e W B & T

AOE PR ®E 225

72, 2 SR —FB RSB D 5 T, YR Lo RSE
Pk LR EE < &, 25>15>5°C DIEIE T L7,

2. AKREEREOHLGHEIC L ) BRZHI
KESENL L, 24, 48RRI AFR, 25°C T, WX
D REBETHR DT 9 DEEFHAMES Te oz,

3. AEXOFULEIADE IS, Fio SEELR
AR LB CBE L, 45 & Fmhis <
ARLICBEIE, FRUERERBEOFLOEIVCHBE S
Z’D oﬂ‘.o

4. KARCIDBEOHFHOHEFRL, HhRE<
ABRLEBERIRET 2% THo e il AKL
oA, AR R 20% ML EESBETH -
7o

51 B X ®

ABBoTT, W.S. (1925) A method of computing the
effectiveness of an insecticide. J. Econ. Entomol.
18 : 265-267.

FRILEE - MBET - ZR M-JIR & (19800
BEHOR A FAREREHCETIHE 1. 3
227 2ALENE, 22V 9DR{LAFAREEM
BT A ARIRE RO AR OFE, WP
W 16 77-84,

ILtEE - MBET -BE -4 fH (1983) &
BERORALA F LREFHCBTAHE 2. =2V
EVRAVI AR R —F T AT ADER
fbr FARZHICRIFET C AKRE & < AZERRD
A PP 19: 73-80.

f)iLlme._ <RJIER (1984 TEEROR A F AR
FHICBT A% 3. AT aFr <L T AL HDY
HROCBOBAL A 5 VEFHICRIET S AKRE &
AZEBSHE O BE, WERFDRR 20 7-15,

BeLL, C.H. (1976) The tolerance of immature
stages of four stored product moths to methyl
bromide. J.stored Prod. Res. 12: 1-10.

BeLL, C.H. (1977) Tolerance of the diapausing
stages of four species of lepidoptera to methyl
bromide. J.stored Prod. Res. 13: 119-127.

BeLL, C.H. (1978) Effect of temperature of the
toxicity of low concentrations of methyl bromide
to diapausing larvae of the wearehouse moth
Ephestia elutella (HUBNER). Pestic. Sci. 9: 529-
534.

BeLL, C.H,, P.D. Cox, L.P. ALLEN, J. PEARSON and
M.A. BEIRNE (1983) Diapause of twenty popula-
tions of Ephestia cautella (WALKER) (Lepidopter-
a: Pyralidae) from different parts of the world.
J. stored Prod. Res. 19: 117-123.

Cox, P.D., C.H. BELL, J. PEARSON and M.A. BEIRNE
(1984) The effect of diapause of the tolerance
of larvae of Ephestia kuehniella to methyl bro-
mide and phosphine. J.stored Prod.Res. 20:
215-219.

FinNey, D.J. (1971) Probit Analysis. 3rd ed.
Cambridge : Cambridge Univ. Press., 333 p.

Howe, RW. and B.D. HoLE (1966) The suscepti-
bility of the developmental stages of Sitophilus
granarius (L. (Coleoptera, Curculionidae) to
methyl bromide. J.stored Prod. Res. 2: 13-26.

MosSTAFA, S.A.S., A H. KaMEL, A.K.M. EL-NAanAL
and F.M. EL-BoroLrLosy (1972) Toxicity of
carbon bisulphide and methyl bromide to the eggs
of four stored product insects. J.stored Prod.
Res. 8: 193-198.

Urritis, E., HA.U. MoNrO and E.J. BonDp (1973)
Some aspects of inheritance of tolerance to
methyl bromide by Sitophilus granarius (L.). ].
stored Prod. Res. 9: 13-17.



