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Study on the fumigation effect of sulfuryl fluoride on Blattaria’s

ootheca with different dose and time
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Abstract: Objective To study the fumigant effect of sulfuryl fluoride on Blattaria’s ootheca and to explore the relationship
of the dose and time. Methods We separated the oothecas of Periplaneta americana into different groups in the
laboratory. We used sulfuryl fluoride to fumigate them and then observed their hatching situation. All the experimental data
were fitted by the trend surface model and verified by field experiment. Results The trend surface model of the ootheca of
the P. americana was statistically significant (F=26.776, P<<0.000 1, R°=0.918). The model effectively predicted the
dose and time relationship of the Blattaria’s oothecas killed by sulfuryl fluoride. The field killing rate of the ootheca was
100% based on the initial concentration of 36 g/m®, the dosage of 2.7 kg and the fumigation time of 20 h which according to
the predicted dose-time data and fumigation dose formula. Conclusion According to this study, we calculated the optimal
dose-time model of sulfuryl fluoride to kill the Blattaria’s ootheca. And we can guide the port to carry out fumigation and
insecticide work of containers more effectively.
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Figure 1 The port diagram of field distribution
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Table 1 Blattaria’s ootheca killing effects of different doses of sulfuryl fluoride
il AR (AN R W ST EEHE  RIERLE

(g/m’) (h) ((g-h)/m’) (H) (H) (%) (%)
Xof B2 - 24.0 - 20 4 20.0 -
SCHA 3.2 1.5 4.8 20 7 35.0 18.8
SCHRA 2 4.0 2.0 8.0 20 8 40.0 25.0
SCERAH 3 5.0 2.0 10.0 19* 8 42.1 27.6
SCEGZH 4 6.5 2.0 13.0 20 9 45.0 31.3
SIS 8.0 2.0 16.0 20 10 50.0 37.5
SHRA 6 10.0 2.0 20.0 20 12 60.0 50.0
SRR 7 12.5 2.4 30.0 20 12 60.0 50.0
YO8 16.0 2.0 32.0 20 13 65.0 56.3
S 9 20.0 2.3 46.0 20 14 70.0 62.5
SR 10 24.0 4.0 96.0 20 14 70.0 62.5
B 11 25.0 6.4 160.0 20 11 55.0 43.8
SERL 12 20.0 12.0 240.0 20 13 65.0 56.3
SR 13 21.0 16.0 336.0 20 18 90.0 87.5
SIS 14 18.0 22.0 396.0 20 18 90.0 87.5
SLIGA 15 19.0 24.0 456.0 20 18 90.0 87.5
S 16 20.0 24.0 480.0 20 20 100.0 100.0
S 17 40.0 12.0 480.0 20 20 100.0 100.0
SCEGH 18 80.0 6.0 480.0 20 20 100.0 100.0
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Table 2 Trend surface model variance analysis of ootheca
killed by sulfuryl fluoride

R SEJTR dr Yo7 FAH P
EYE] 1.181 5 0.236 26.776 0.000
5k 0.106 12 0.009

ait 1.287 17

T3 BMEIRA A IR O S5 e R [ 5C 28 T
Table 3 Dose and time relationship of all the Blattaria’s
oothecas killed by sulfuryl fluoride

R (h) Bl (g/m’) W) Bl (o)
6 61.5 16 33.8
7 55.1 17 32.1
8 51.3 18 30.4
9 48.9 19 28.8
10 45.8 20 27.2
11 43.4 21 25.6
12 41.3 22 24.0
13 39.3 23 22.5
14 37.4 24 20.9
15 35.5
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Table 4 The field experiment effects of the Blattaria’s
ootheca killed by sulfuryl fluoride

2} e .
am hn U e ek el
(g/m’) (h) o o ¢ (%)
X AR ZH - 20 180 34 18.9 -
SIIH1 36 20 180 180 100.0  100.0
S22 36 20 180 180 100.0  100.0
SA3 36 20 180 180 100.0  100.0
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