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ABSTRACT :

Insecticidal effect of sulfuryl fluoride (SO:F;) to cigarette beetle, Lasioderma

serricorne (F.), was studied in two different containers, one was lm’ (without cardboard block)

and the other was 0.5m’ (with cardboard block).
small metal can before placed in the containers.

hours after SOF, (10, 20, 30, and 40 g/ [) treatment.
Larval mortality was 99 to 100% when the dosage of SO;F, was 10 and 20 g/ .

container.

Adults and larvae were transferred into a
Each can was held for 8, 24, 48, 72, and 96
All adults were killed in an 1m’

Cardboard was attached hetween two 0.5m’ containers ; one was fumigation area and the other

was insect area.

SO:F; penetrated cardbhoard within 24 hours in most trials.

SO,F; could

affect all adults and larvae regardless of their susceptibility. All adults were killed at 8 hours

in a 0.5m container.
was treated (30% in 10 g/ [,

But low mortality of larvae was recorded at 8 hours when small dosage
87.2% in 20 g/ 1).

The mortality was increased as SO,F, dosage

increased. Six different metals (stainless, copper, brass, aluminum, iron, and zinc) were also
tested to study metal corrosion and discoloration. No corrosion and discoloration was observed

in most metals treated with SO.F,,
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Fig. 1. Diagram of a plastic box(1m°).
A : Plastic box (Im®).
B ¢ Fumigation hole.
C : Entrance for insect place.
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A. Fumigation arca

C. Insects and metal place

E. Entrance for insects and mectals place
G. Aluminum can for insects

H 8| (Lasioderma serricorne,

FEF Al e 4P

Fabricius)ol] o &t
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S
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B. Cardboard block (1- or 2-fold)

D. Fumigation hole

F. Direction of fumigant permeation
H. Metals

Fig. 2. A lateral-view of plastic box(0.5m 3) for fumigant permeation.
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Table 1. Mortality of Lasioderma serricorne as affected by different amount of SOgF>.

Mortality (%)

SO:F;

Dosagelg/ ¢ ji Insects Stages Time (hrs.)
8 24 48 72 96
10 Susceptible Adults 100 100 100 100 100
Larvae 99.0 100 100 100 100
Resistant Adults 100 100 100 100 100
Larvae 100 100 100 100 100
20 Susceptible Adults 100 100 100 100 100
Larvae 99.7 100 100 100 100
Resistant Adults 100 100 100 100 100
Larvae 100 100 100 100 100
30 Susceptible Adults 100 100 100 100 100
Larvae 100 100 100 100 100
Resistant Adults 100 100 100 100 100
Larvae 100 100 100 100 100
40 Susceptible Adults 100 100 100 100 100
Larvae 100 100 100 100 100
Resistant Adults 100 100 100 100 100
Larvae 100 100 100 100 100

'"Unit of SOsF; is converted ! /min into g/ ! using density of air (1.2928 g/ ! ) and specific gravity
of SOsF> (3.5 at 1 g/ [ of specific gravity of air).
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Fig. 3. Mortality of Lasioderma serricorne in 1- or 2- fold cardboard boxes
(0.5m% treated by different amount of SOsF.
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Table 2. Changes of brightness degree' in metals by SO:F..

Fumigant Metals
treated on
metals(g/ £)*  Aluminum Stainless Brass Iron Zinc Copper
10 89.53+0.38a° 75.68+0.23a 61.6814.75a 72.31£0.47a 81.17t0.44a 77.63+1.56a
20 88.66=0.54a 74.31£1.39a 58.26T9.42a 72.95£0.86a 81.02:0.67a 77.65=1.08a
30 89.40+£0.28a 75.03£1.60a 53.91L£7.72a 7258%1.83a 7843%2.63a 77.47*1.67a
Control 89.38%0.42a 75.58+0.79a 75.58+0.79a 73.62%0.31a 80.83:0.21a 80.40+0.83a

'Brightness degree=+100 — 0.
2Unit of SO9F; is converted [ /min into g/ using density of air (1.2928 g/{) and specific
SO.F2 (3.5 at 1 g/ [ of specific gravity of air).
*Means with same letters within a column are not significantly different (P>0.05).

gravity of

Table 3. Changes of red-color degree' in metals by SOsFa.

Fumigant Metals
treated on
metals (g/¢)° Aluminum Stainiess Brass Iron Zinc Copper
10 0.14+0.02a°  0.57t0.02a  20.12£1.38a  0.80+0.08a -1.10+0.02a -1.81£0.3%9a
20 0.23%0.06a  0.63+0.04a 19.45=2.36a  0.85+0.11a -1.11£0.1l1a -1.81£0.39a
30 0.21£0.08a  0.5410.11a  20.87t6.81a 0.88%£0.32a  0.89=3.85a -1.63*0.36a
Control 0.20+£0.02a  0.51+0.05a  19.88*1.74a  0.72+0.04a -1.33%£0.06a -2.48%0.15a

' Red-color degree=+100 —-80.
2 Unit of SO:F; is converted I /min into g/ [ using density of air (1.2928 g/ 1) and specific gravity

of SO:F, (3.5 at 1 g/ ! of specific gravity of air),
3 Means with same letters within a column are not significantly different (P>0.05).

Table 4. Changes of yellow-color degree' in metals by SOsF..

Fumigant Metals
treated on
metals (g/ ) Aluminum Stainless Brass Zinc Iron Copper
10 0.21£0.182°  0.85%0.05a 27.78%t1.50a 1.90%0.23a -0.74£0.11a  37.07£2.92a
20 0.38£0.18a 1.33£0.42a 25.80£3.33a  1.89%0.39a -0.43%£0.40a 35.72x1.71a
30 0.19£0.40a (0.91£0.36a 24.79t5.86a 1.98+0.50a 0.87*=1.70a 40.59+2.38a
Control 0.01£0.10a 1.16£0.36a 27.14+295a 2.17x0.31a -0.0310.49a 35.65*f1.21a

' Yellow-color degree=+100 —-170.
% Unit of SOF; is converted ! /min into g/ using density of air (1.2928 g/ ) and specific gravity

of SOsF, (3.5 at 1 g/ [ of specific gravity of air).
* Means with same letters within a column are not significantly different (P>0.05).

- 146 -



EZA sulfuryl fluoride (SOFy)e] & WY& (Lasioderma serricorne, Fabricius)oll ol $F

leﬂ_g_,,]_ ol Ux_':‘ 7]_;(] e B

l;

SE FA 3 28 34

)

o7 < 9k PH; 7
< A BA e (Yoshihara & 1961), &7
Zo] SlE XA A T= 4 —.—415;11:}5'_
sk Bond T 1984). & EWS FAL AE
ol WzlE Fob weld, w7t FAle s Ax
o WaAT wel s & gvia Azl

| 45

2

hov

SO:F; 7k 22| Aol & 712
o Mg W 24 AdE &
(Table 2, 3, 4)

Phosphine A%< $ZA:= Felo e &
< WA= AL tFe 5719 Bk

Hazlolx] gltHBochner & 1981). i}, 2 Al

LA
)=
3

)

2 &/5=7 zx%;];q ol g Yok ARk
A A in-vitro AE S8 Flolrh, wFE A

3

Of

3 FE54EY N E’z' FA o HE <Joliy)
NA= /559 Wyt 71sdt chamber% °]
43k v Ago] o]Foix{o} & Zleoldh, X%

gl 4ol EM SOk 5 Aslle 75 Alummum
& AR 5% FEollA WxEy AW 9 3y
1 33l SAEL FAAL 2i%ich. Bond(1984)
29 Aluminumphosphide *|2] AW & & +
gl 28 AE FAEAdvke Eage 49AEA
kol SOF: F5Ale F5olle Hscta & 4
oict. i}, o]ee] F&EEe Wizt AlEL A%
o2 gaxlojxofl & Zloluh

%~

N

& 2

S-elvtele) o] Aol Alzkek oky/AA 1)
ME 7= A, Lasioderma serricorne,
F. o a3Acl wals fisted A2 F=A19)
Sulfuryl fluoride (SO.F2)E o|-83F dhA4 A&
Alsdatgiel. SO (10, 20, 30 40g/ 1)l =%3
AelellA]e] A2l g9 AEFyl= 23g A

Ztell A 8A17Hakel] 100%4] AL*3_J+~ Hod ¥
ZAlY) AFHT AP dete] AL" 05m’
AR QAR Fholl AI=EE (7 0.3mm)E

ARl AHALEY FAFel aE kAl
A% AFANE A BE 10 g2 £A53

& WE 8 Ak A F A4 RSl 406%,
ZGA f5ollA) 31.5%2] AEEo] AN

FHF A nlAE 9T

20 30, 40 g/ 9 kol 8AIZF glol] =2 4
E(83.8% - 100%)& ¥t 279 7l=R
=8 X3 Ay RE okl 8AI7HEQE $29
ARZEL 20% olsl AR oW, AL 20-40%
AEEol ZAEYY. 2B 2447kl =5
A% BTl 100%S) AFES Bl o] A%
173 249] Zol7t A9 Ut S50 WA gl
FAlel] oigt zA e ofdd, SFwlE, Fel, &HS)
g, 4, 149 6 T F5% e E vz
Ags Fsich SOFE Myt F59 WA
ARE 2AY A} gl HuAGs 9 FAHAS
ofl 4] FH et TAE FojAlel HlEA Fsket.

jg

el 2

B ool ghZehulolARTAL (KT&G)OA] A3l
=13

sk gl Al whAl Aol B A7 o
oz A7n] Aol FAEAULE

U |
1. Akehurst, B. C.(1981) Tobacco. Longman

group Ltd. 2nd edition. 529.

2. Bochner, B. R, D. M. Maron, and B. N.
Ames(1981) Detection of phosphate esters on
chromatograms : An improved
Analytical Biochemistry, 117 ; 81-83.

3. Bond, E. J., T. Dumas, and S. Hobbs(1984)
Corrosion of metals by the fumigant
phosphine. J. Stored Prod. Res. 20 ; 57-63.

4, Childs, D. P., E. James Overby, and Dan
Niffeneger(1971)
tobacco in freight containers(Part I). Tob.
Sci. 15 : 1-6.

5. Childs, D. P., James E. Overby, Edwin L.
Cox, and Dan Niffeneger(1973) Toxicity of
phosphine at

reagent.

Phosphine  fumigation of

concentrations and
beetle.

various

temperatures to the cigarette
ARS-S-16 : 8.

6. Cox, C.(1997) Sulfury! fluoride. J. Pesticide

Reform, 17 ; 17-20.

- 147 -



10.

11.

12.

13.

. Harris.

to

%

. Freeman, P.(1980) Common insect pest of

stored food products. British Museum Econ.,
Series, 15 ; 68

C. R.(1977) Insecticide resistance in
soil insects attacking crops : Pesticide mana-
gement and insecticide resistance. Academic

Press : 321-351.

. Mills, and J. R. Pedersen(1997) Flour mill

sanitation manual.

Ohh, M. H.(1994) The feeding preference of
cigarette beetle, Lasioderma serricorne (F.),
on cured tobacco leaves. [J. Korean Soc.
Tobacco Science, 16 ; 122-128.

J, and M. H. Ohh(2001) Seasonal
occurrence of cigarette beetle, Lasioderma

Sone,

serricorne F. at tobacco storage warehouses
in Korea. J. Asia-Pacific Entomol., 4 ; 23-36.
TDRI(1984) Insect and arachnids of tropical
stored products their biology and identi-
272 Dept. Tropical
Development and Res., Institute, London.
USDA(1972) Stored tobacco insects-Biology
and control-Agricultural handbook No. 233 :
43.

fication. Storage

-
o

A .

14.

15.

16.

17.

18.

- 148 -

o

T3

Watson, D. L., and A. W. A. Brown(1982)

Pesticide =~ management and  insecticide
resistance. Academic Press: 638.
K., and T. Yokoshima,(1961)

Studies on the chemical forms of the recoil

Yoshihara,

products in some neutron-irradiated phosphorus
compounds. Bull. Chem. Soc. Japan, 34 :
123-130.

Zettler, T. L.(1991) Pesticide resistance in
and T.
(Coleoptera: Tenebrionidae) from flour mills in
the United States. J. of Econ. Ent. 84 :
763-767.

Zettler, L. ]J., and W. Dennis Keever(1994)
Phosphine resistance
beetle(Coleoptera: Anobiidae) associates with
in the Southern United
J. of Economic Entomology 87

Tribolium  castaneum confusum

in Cigarette
tobacco
States.
546-550.
Zettler, T. L., W. R. Halliday, and F. H.
Arthur(1989) Phosphide resistance in insects
infesting stored peanuts in the Southeastern
United States. J. of Econ. Ent. 82
1508-1511.

storage



