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Susceptibility of Forest Insect Pests to Sulfuryl Fluoride. 3. Susceptibility to Sulfuryl Fluoride at
25°C. Yukihiro Soma, Mitsusada MizosucHi, Tetsuo Oocita, Takashi Misumi, Hideaki KisHino,
Toshiyuki Akacawa and Fusao Kawakami. (Chemical & Physical Control Laboratory, Research
Division, Yokohama Plant Protection Station.) Res. Bull. Pl. Prot. Japan 33: 25-30 (1997).
Abstract: fourteen species of forest insect pests, Cerambycidae (Semanotus japonica, Callidiellium
rufipenne, Monochamus alternatus), Scolytidae (Cryphalus fulvus, Ips cembrae, Phloeosinus perlatus,
Xyleborus pferii, X. validus, Xylosandrus gemanus, X. brevis, Scolytoplatypus tycon), Platypodidae
(Platypus calamus, P. quercivorus), Curculionidae (Pissodes nitidus) were fumigated with sulfuryl
fluoride at several doses for 24 hrs at 25°C to evaluate the susceptibility. Dose-mortality data and
Probit analysis data showed that in Cerambycidae, S. japonicus egg was the least susceptible (LDys;
57.4 g/m?) and a 100 g/m3 was required for a complete mortality of the stage, and that in Scolytidae,
Xyleborus pferii egg and larva were the least susceptible and a complete mortality was not obtained
at a dose of as much as 100 g/m3, and that Pissodes nitidus egg was not also killed at a dose of 50
g/m?). All life stages of other species were killed at low doses of 10-40 g/m3. Some hatched larvae
of ambrosia beetles developed to adults.
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Table 1. Dose-mortality data and LD values for 3 species of longicorn beetles fumigated
with sulfuryl fluoride for 24 hours at 25°C.

LDy, (95%FL) LDgs (95%FL) 100% Mortality
Species Stage
(g/m3) (g/m3) (g/m?)

Semanotus japonicus  Egg 6.8 (5.5- 8.1) 23.0 (18.9-30.2) 40
L. Egg - - 30
Callidiellum Larva 2.9 (2.2- 3.5 8.4 ( 6.9-11.6) 15
rufipenne Adult ~ - 10
Monochamus Egg 14.0 (9.7-17.7) 57.4 (44.0-88.6) 100
alternatus arva - - 20
Pupa — —_ 20

1. Eggs of S. japonicus and C. rufipenne on filter paper and other stages under bark or in xylem of timbers

were used.

2. The number of treated eggs of S. japonicus and C. rufipenne was calculated by the number of hatched larvae
at 14 days after fumigation, while survivors of other stages were counted by observing insects from barked

and chopped timbers at 3-14 days after fumigation.
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Table 2. Dose-mortality data for eggs and larvae of 4 species of bark beetles fumigated
with sulfuryl fluoride for 24 hours at 25°C.
Mortality (%)*
Species Stage n -
10g/m? 20g/m3 30g/m3 50g/m?
Cryphalus fulvus Egg 2,652 90.3 100 100 —
Phloeosinus perlatus Egg 895 85.0 100 100 —
Ips cembrae Egg 1,108 98.1 100 100 -
. .. Egg 836 - — 98.1 99.5
Pissodes nitidus Larva 310 - - 100 100

*  Mortality was calculated by the number of survivors of larvae at 3 days after, and those of eggs from barked and

chopped timbers at 3 days after fumigation.

Table 3. Dose-mortality data for Ips cembrae eggs fumigated
with sulfuryl fluoride for 24 hours at 25°C.

Doses Number Hatched larve Unhatched Mortality
g/m3 of egg survival death egg %
30 70 7 9 50 714
40 43 1 2 40 93.0
50 53 0 1 52 98.1
60 44 0 0 44 100
70 42 0 1 41 97.6
80 35 0 1 34 97.1
cont. 65 64 0 1 1.5

the number of the test insect.

hrs were assessed as non-survivors.
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All eggs on the bark were fumigated. Larvae hatched during fumigation were omitted from
The number of hatchd larvae was counted at 14 days after fumigation. Dead larvae within 24

Egg mortality was calculated based by the number of unhatched eggs.
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Table 4. Dose-mortality data for 7 species of ambrosia beetles in xylem fumigated
with sulfuryl fluoride for 24 hours at 25°C.

Mortality (%)Y
Species Stage n
10g/m? 20g/m3 30g/m3
Egg 58 - — -2
L. Larva 113 — - 72.63
Xyleborus pfeili Pupa 43 _ _ 76.79
Adult 107 - - 94.4%
Xyleborus validus Adult 191 100 — 100
Egg 203 100 100 100
Larva 231 100 100 100
Scolyloplatypus tycon pypy 134 100 100 100
Adult 396 100 100 100
Egg 102 100 100 100
. Larva 188 100 100 100
Scolytoplatypus mikado Pupa 201 100 100 100
Adult 569 100 100 100
Xylosandrus germanus Adult 116 100 - 100
Egg 556 100 100 100
. Larva 611 100 99.79 100
Platypus quercivorus  p 83 100 100 100
Adult 250 100 100 100
Egg 609 100 100 100
Larva 496 100 100 100
Platypus calamus Pupa 66 100 100 100
Adult 258 100 100 100

1) Mortality was calculated by counting insects from chopped timbers at 14 days after fumiga-

tion.
2) Eggs were not assessed.

3) Survivors were considerd to develop to further stages during 14 days storage.
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Table 5. Dose-mortality data for all stages of Xyleborus pfeili in artificial diet fumigated
with sulfuryl fluoride for 24 hours at 25°C.
Mortality (%)
Stage n
5g/m3 10g/m3 20g/m3 30g/m3 40g/m3 50g/m3 100g/m3

Egg 107 - — — — - — 39.3
Larva 2,034 77.1 84.2 90.6 93.2 93.5 98.1 99.3
Pupa 743 64.7 91.3 97.4 99.3 100 100 100

Adult 955 100 100 100 100 100 100 100

* The number of eggs was assessed by the number of hatched larvae survived for mone than 24 hrs. The
number of larvae, pupae and adults was calculated the number of survivors just after fumigation.

Table 6. Dose-mortality data for Xyleborus pfeili in logs fumigated
with sulfuryl fluoride for 24 hours at 25°C.

Survival (%)
Stage n 3 days after fumigation 14 days after fumigation*
30g/m?3 50g/m?3 30g/m? 50g/m3
Larva 428 14.3 15.9 16.2 12.1
Pupa 174 0 0 21.1 9.3
Adult 912 0 0 1.9 1.1

* Each surviors were considered to develop to further stages during 14 days storage after

fumigation.
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