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The Tolerance to Methyl Bromide of Stored Product Insects. 3. The Effects of Temperature and
Exposure Periods in Tests with Methyl Bromide on the Mediterranean Flour Moth Ephestia
kuehnielle 7ZELLER (Lepidoptera: Pyralidae). Hiroshi Axkivama and Kenji Kurokawa
(Research Division, Yokohama Plant Protection Station). Res. Bull. Pl. Prot. Japan 20 : 7-15 (1984)
Abstract: The mature larvae and pupae of Ephestia kuehniella reared at 26°C and 70% R.H. were
exposed to methyl bromide over a wide range of concentrations at 5, 15 and 25%C, for 5, 24 and 48
hours to determine the tolerance of this species to methyl bromide. The concentrations of methyl
bromide for 50% and 99% mortality (LCs, and LC,,) were estimated by probit analysis.

The CT products for 99% kill of the mature larvae (26-day-old) and pupae (33-day-old) at 5
hr exposure increased with a decreased temperature. However, at 24 and 48 hr exposure the
greatest susceptibility was shown by the larvae and pupae at 15°C. At 48 hr exposure tolerance of
the larvae at 25°C was greater than that of the larvae at 5C. The LCq, of the larvae and pupae
increased with an increased exposure periods at 15 and 25°C, whereas it was almost constant in any
exposure periods at 5C. The pupae were 1.3 to 3.4 times as tolerant than the larvae. The adults
emerged from fumigated larvae were normal, but many deformed adults were observed in the

survivors from fumigated pupae.
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bromide fumigation at 25°C (LCs and
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Fig. 3. Response of the mature larvae of Ephestia kuehniella to methyl bromide at various temperatures

and exposure periods.
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Fig. 4. Response of the pupae of Ephestia kuehniella to methyl bromide at various temperatures and

exposure periods.
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Table 1. Regression equations and estimated lethal concentrations (with 95% fiducial limits) for the mature
larvae and pupae of Ephestia kuehniella fumigated with methyl bromide at various temperatures and

exposure periods

Exposure

Stage period Te%:np. Regression equations* LCs LGy
hrs. mg/1 mg/1
Mature 5 25 Y =5.8276+1.3312 (X —2.6516) 2.03 (1.75— 2.20) 3.78 ( 3.51— 4.23)
Larvae 15 Y =5.4550+1.4539 (X —3.04010** 2.73 ( 2.27— 2.97) 4.33 ( 3.85— 5.66)
5 Y =5.0277+0.6034 (X —5.8876) 5.84 ( 5.56— 6.12) 9.70 ( 9.02—10.68)
24 25 Y =4.4811+2.7956 (X —1.0671) 1.25 ( 1.20— 1.33) 2.08 ( 1.90— 2.36)
15 Y =5.3234+6.0941 (X —0.9031) 0.85 ( 0.82— 0.88) 1.23 ( 1.17— 1.3D
5 Y =4.9829+2.4476 (X —1.4103) 1.42 ( 1.36— 1.48) 2.37 ( 2.22— 2.57)
48 25 Y =4.7517+5.0493 (X —1.0228) 1.07 (1.04— 1.11>  1.53 ( 1.46— 1.63)
15 Y =4.9603+8.7941 (X —0.5599) 0.56 ( 0.54— 0.58) 0.83 ( 0.79— 0.88)
5 Y =4.7243+5.2968 (X —0.4915) 0.54 € 0.52— 0.57) 0.98 ( 0.91— 1.09
Pupae 5 25 Y =4.8653+1.4197 (X —5.7358) 5.83 ( 5.71— 5.96) 7.47 ( 7.17— 7.90)
15 Y =4.9180+0.7646 (X —8.5249) 8.63 ( 8.38— 8.90) 11.67 (11.07—12.59)
5 Y =5.0181+0.2607 (X —23.2174) 23.15 (22.51—23.79) 32.07 (30.72—33.88)
24 25 Y =4.8970+1.7462 (X —1.6939)** 1.75 ( 1.54— 1.99) 3.09 ( 2.65— 4.05)
15 Y =4.2987+2.7608 (X —1.8325) 1.86 ( 1.80— 1.92) 2.70 ( 2.57— 2.88)
5 Y =5.2169+1.0140 (X —4.6696) 4.46 ( 4.29— 4.61) 6.75 ( 6.41— 7.22)
48 25 Y =4.8688+2.2173 (X —0.8458) 0.90 C 0.84— 0.98) 1.95 ( 1.78— 2.200
15 Y =5.1850+3.4337 (X —1.1593)** 1.11 € 0.94— 1.24) 1.78 ( 1.55— 2.40)
5 Y =5.2132+2.4105 (X —2.2536) 2.17 (2.09— 2.23) 3.31 (2.99— 3.32

*

Y =Probit mortality adjusted for natural mortality,

X =Methyl bromide concentration in mg/1

* Pr<0.05
Table 2. Susceptibility ratio of the mature larvae compared
with the pupae in the LCyy in Ephestia kuchniella to
methyl bromide at various temperatures and exposure
periods (LCqe in the pupae/LC,q in the mature larvae)
Temperature Exposure periods hrs.
C 5 24 18
25 2.0 1.5 1.3
15 2.7 2.2 2.1
5 3.3 2.8 3.4
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Table 3. Susceptibility ratio of Ephestia kuehniella pupae compared with
Sitophilus zeamais pupae or Tribolium confusum pupae in the
LGy, to methyl bromide at various temperatures and exposure
periods (LCy in S. zeamais pupae or T. confusum pupae/LCq in

E. kuehniella pupae)

Exposure periods hrs.

Temp:e rature T. confusum /E. kuehniella S. zeamais /' E. kuchniella
5 24 48 5 24 48

25 2.0 1.4 1.7 1.5 0.9 1.5

15 3.0 2.8 1.9 1.5 1.6 1.2

5 2.0 2.6 1.7 2.5 2.3 2.1
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