ﬁ%%ﬁﬁﬁﬁﬁ%ﬁk (1B H

58 19 51 73~80 FERI 58 4 198

Branae th o BL x 7 VRSB 3 2 pFge

2. YRV AVILAYRIE~FYTTAVY LYDEAL
AFVEBREICRIT T ARRE E L ARRHOREY

ol @& & -fE HEF
® K A S i
MR AR AR

The Tolerance to Methyl Bromide of Stored Product Insects 2. The Effects of Temperature
and Exposure Periods in Tests with Methyl Bromide on Callosobruchus maculatus FABRICIUS
and Callosobruchus vhodesianus Pic. Hiroshi Axivama, Yumiko Tsuxkupa, Jun YasuTomo
and Masao Moku (Research Division, Yokohama Plant Protection Station). Res. Bull. Pl. Prot.
Japan 19: 73-80 (1982).

Abstract: The pupae and adults of C. wmaculatus FaBricius and C. rhodesianus PIic
reared at 26°C were exposed to methyl bromide over a wide range of concentration at 5°C, 15°C
and 25°C and for 5 and 24 hours to determine the tolerance of both species to methyl bromide.
Methyl bromide gas was injected into the 6-liter glass jar. The gas concentrations present
were measured using a gas chromatograph. Adult mortality was determined 1-2 days post
treatment and pupal mortality was determined when no further eclosion occurred in the
controls or treated samples. The concentrations of methyl bromide required for 50% and
999% mortality (LCs, and LCg) were estimated by probit analysis. The concentration-
exposure time (CT products) required for 999 mortality at 24 h exposure were greater
than that at 5 h exposure at 15°C and 25°C in the adults and pupae of both species tested
except in the pupae of C. rhodesianus at 15°C. At 5°C, the CT products required for 99%
mortality at 24 h exposure were smaller than that at 5h exposure in the adults and they
were almost equal at 5h and 24 h exposure in the pupae of both species tested. In general,
as the temperature increased, the LCy, decreased in the adults and pupae of both species
at 5 h exposure. However, at 24h exposure the greatest susceptibility in the adults and pupae
of C. vhodesianus was shown at 15°C. The pupae were 1.0 to 1.7 times more tolerant than the
adults in C. maculatus and 1.6 to 2.6 times in C. rhodesianus respectively. The tolerance of C.
maculatus was higher than that of C. rhodesianus in the adults, whereas, in the pupae the
tolerance of C. maculatus was lower than that of C. rhodesianus in the temperatures and exposure
time tested except at 24 h exposure and 15°C.
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Fig. 2. Response of the adults and pupae of C. rhodesianus to methyl bromide at various

temperature and exposure time.
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Table 1. Regression equations and estimated lethal concentrations (with 95%, fiducial limits)
for the adutts and pupae of C. maculatus and C. vhodesiamis fumigated with methyl
bromide at various temperatures and exposure time

Exposure o, c LC
P- ; : * 50 99
time hes. o Regression equations mg/1 mg/1
C. maculatus: Adults
5 25 Y=4.9329+2. 5856 (X- 3.8536) 3.88(3.83-3,93) 4,78( 4.66- 4.93)
u 15 Y =4.9406+1. 3856 (X- 5.4131) 5.46 (5. 36-5. 55) 7.13( 6.92- 7.41)
” 5 Y=5,016840. 7501 (X~ 9.4216) 9,40(9. 24-9, 56) 12.50(12.11-13.01)
24 25 Y =4,8668+4,3187 (X- 1.0165) 1.05(1.02-1.08) 1.59( 1.51- 1.68)
” 15 Y=5.1810+4.0863 (X- 1.2960) 1.25(1.22-1.28) 1.82( 1,75- 1.91)
” 5 Y =5.3349+3.8296 (X- 1.6887) 1.60(1.56-1. 64) 2.21( 2.13- 2.32)
C. maculatus: Pupae
5 25 Y=5,1069+1,2475(X- 3.1166) 3.03(2.94-3.12) 4.90( 4.69- 5.15)
" 15 Y =5.0179-+0. 6699 (X- 5.9941) 5.97(5.98-6.11) 9.44( 9.01- 10.0)
” 5 Y=5,1212+0.3172(X- 9.4068) 9,02(8.67-9.37) 16.36(15.58-17.31)
24 25 Y =4.8246+2.9104 (X- 1.2062)** 1.36(1.22-1.52) 2.16( 1.87- 2.83)
n 15 Y =5.9594+1.1003 (X~ 1.7457) 0.87(0.59-1.07) 2.99( 2,74~ 3.37)
” 5 Y=4,9543+1.6072(X- 2.0013)** 2.03(1.73-2.35) 3.48( 2.97- 4.65)
C. vhodesianus: Adults
5 25 Y=4,8552+3, 5423 (X- 3.4277) 3.47(3,42-3.52) 4,13( 4.01- 4.29)
” 15 Y =5.8169+1,6703 (X~ 4.4010) 3.91(3.73-4.03) 5.30{ 5.11- 5.60)
» 5 Y =5.0663+0.7108 (X~ 9.0095) 8.92(8.73-9.10) 12.19(11. 76-12.76)
24 25 Y=5,0157+4.1211 (X~ 0.9584) 0.95(0.92-0.98) 1.52( 1.45- 1.61)
" 15 Y =4.6747+6,4173 (X~ 0.9332) 0.98(0.96-1.01) 1.35( 1.29- 1.41)
" 5 Y =4,8337+3.6842 (X~ 1.5056) 1.55(1,52-1,59) 2.18( 2.08- 2.33)
C. vhodesianus: Pupae
5 25 Y =5,132440. 6172 (X- 4.7625) 4,55 (4, 36-4.72) 8.32( 7.82- 8.98)
" 15 Y =5.6771+0.3185(X- 7.3914) 5. 27 (4, 00-5, 90) 12,57(11.17-15. 52)
” 5 Y=5,5710+0.1197 (X-11.8897) 7.12(6.05-8.01) 25,56 (24, 69-28. 98)
24 25 Y=5,2347+42.2817 (X- 1.6038) 1.50(1.45-1. 55) 2.52( 2.37- 2.73)
” 15 Y =5.268742.0667 (X~ 1.4971) 1.37(1.30-1.42) 2.49( 2.33- 2.72)
” 5 Y =5,294740.8747 (X~ 3.3063) 2.97(2.83-3.09) 5.63( 5.28- 6.11)

* Regression equations of form Y=a+b (X-X), where Y=probit mortality, adjusted for
natural mortality, and X is concentration in mg/1

** Pr<0.05
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Table 2. Susceptibility factors of the adults
compared with the pupae in the LCyy
to methyl bromide in C. maculatus and
C. rvhodesianus at various temperatures
(5°C, 15°C and 25°C) and exposure
time (5 and 24 hours)

(LCgg in the pupae/LCyq in the adults)

Species C. maculatus C. rhodesianus
Temperature Exposure time h1js.
¢ 5 24 5 24
25 1.0 1.4 2.0 1.7
15 17 1.6 2.4 1.6

5 1.3 1.6 2.2 2.6
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Table 3. Susceptibitity factors of C. maculatus
compared with C. rhodesianus in the
LCy to methyl bromide at various
temperatures (5°C, 15°C and 25°C) and
exposure time (5 and 24 hours)
(the LC,, in C. vhodesianus | the LCyq
in C. maculatus)

Stages Adults Pupae
Temperature B Exposure time hrs.
¢ 5 24 5 24
25 0.9 1.0 1.7 1.2
15 0.7 0.7 11 0.7
5 1.0 1.0 1.6 1.6
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Table 4. Susceptibility factors of C. maculatus and C. rhodesianus compared
with S. zeamais in the LCy, to methyl bromide at various temperature
(5°C, 15°C and 25°C) and exposure time (5 and 24 hours)
(the LCyy in S. zeamais/the LCyy in C. maculatus or C. rhodesianus)

Species C. maculatus C. rhodesianus
o Stages Adults Pupae Adults Pupae
Temperature E{Eosure time ES_
¢ 5 24 5 24 5 24 5 24
25 1.4 1.0 2.2 1.4 1.6 1.4 13 11
15 11 0.9 1.4 1.4 L5 1.2 1.4 2.0
5 3.8 2.0 5.0 4.5 3.8 2.1 3.0 2.8
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