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Abstract
H ydramethylnon (Siege®) 2% w/w and fipronil (Goliath®) 0.05% w/w gel baits were evaluated
with laboratory and field strains of Periplaneta americana (L). There was a significant difference
in the LC50 and LC90 of fipronil and hydramethylnon for both strains (p < 0.05). Fipronil had a
faster residual effect, causing 100% mortality at 9-11 days on adult laboratory-strain and 10-13 days
on adult field-strain P. americana; hydramethylnon caused 100% mortality at 11-14 days on adult
laboratory-strain and 14-16 days on adult field-strain. Thus, 0.05% w/w fipronil gel bait was more

effective than 2.0% hydramethylnon in controlling P. americana.
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Introduction

The importance of cockroaches as carriers of
enteropathogenic organisms and as mechanical
vectors of human pathogens has been widely
reported [1-5].
of cockroaches as domiciliary pests is gaining
widespread public attention. Bacteria pathogens
have been isolated from cockroaches trapped

In Malaysia, the importance

in houses, food stalls, markets, restaurants, and
hospitals [6-8]. Baits have become a popular and
effective method of controlling cockroaches [9,10].
Thus, this study was undertaken to evaluate the
toxicity and residual effects of gel baits containing
hydramethylnon (Siege®) and fipronil (Goliath®)
against laboratory and field strains of Periplaneta
americana in Malaysia.

Materials and methods
Cockroach baits
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The bait gel of hydramethylnon (Siege®) was
provided by BASF (Malaysia) Sdn Berhad. Siege®
contains 2.0% w/w hydramethylnon and 98% w/w
inert ingredients. The gel bait fipronil (Goliath®)
was provided by Bayer Cropscience (Malaysia) Sdn
Berhad. Goliath® contains 0.05% w/w fipronil and
99.95% w/w inert ingredients.

Cockroaches

Laboratory-cultured P. americana (L) were
used in this study. This laboratory strain was
established in the Department of Biomedical
Science Insectarium of the Faculty of Allied Health
Sciences, Universiti Kebangsaan Malaysia. The
field strain was collected from Bandar Baru Sentul,
in Kuala Lumpur. Both laboratory and field strains
of P. americana were starved for 24 hours before use
in the trial. Ten nymphs of each strain were placed
in each of 12 glass beakers of 2-liter capacity.
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The insecticide concentrations used were
0.004 g, 0.012 g, 0.036 g, 0.108 g, and 0.324 g,
respectively. The trial of each concentration was
conducted in duplicate. Each insecticide gel used
was placed in a urine bottle cover and placed
inside the center of the beaker. A wet sponge was
placed inside the beaker as a source of water for the
nymphs and adults during the experiment. The
mouth of each beaker was smeared with vaseline
to prevent the cockroaches from escaping. For
the control, two beakers were utilized with 10
nymphs in each beaker, with wet sponge only.
The mortality of the cockroaches was recorded
after 24 hours’ exposure. The experiment was
repeated three times. The room temperature was
24°C + 1 and relative humidity 55-65%. The above
experiment was repeated using female and male
P. americana. Study data were analyzed by Probit
analysis [11].

Residual effect

In this study, nymphs from both laboratory
and field strains of P. americana were tested on
0.08 g bait gel. Five nymphs of each strain were
starved for 24 hours before putting them into a
2-liter glass beaker. A wet sponge was placed inside
each beaker as a water source for the cockroaches.
Then, 0.08 g of each insecticide gel bait was placed
on a piece of bread measuring 4.75 x 5.0 cm as a
food source. For the control, only a wet sponge
and a piece of bread were placed inside each beaker

as a food source. The experiment was conducted
in duplicate. Daily observations were conducted
and the cockroach mortality was recorded. Three
replications were conducted for each bait gel.
The experiment was repeated using adult females
and males of both laboratory and field strain
P. americana.

Results and discussion

Table 1 shows the gel bait formulation
containing fipronil 0.05% w/w had greater
toxicity than hydramethylnon 2% w/w, against
P. americana laboratory strain for all stages of
development (nymphs; male and female adults).
There was a significant difference between the
LC50 and LC90 of fipronil and hydramethylnon
for the nymph and adult laboratory-strain
P. americana (p < 0.05).

Table 2 shows that the gel bait formulation
containing fipronil had higher toxicity than
hydramethylnon against P. americana field-strain.
There was a significant difference between the
LC50 and LC90 of fipronil and hydramethylnon
for field-strain P. americana (p < 0.05). Laboratory-
strain nymphs and adults of P. americana were
more susceptible to both gel baits than field-strain.
Resistance among cockroaches has been reported
to most spray insecticides [9]. The fipronil gel
baits were still effective for controlling field-strain
P. americana. However, the hydramethylnon gel
bait showed a high lethal concentration against

Table 1 Mortality response to hydramethylnon and fipronil by laboratory-strain
Periplaneta americana nymphs and adults.

Females Males

Insecticides LC,, LC,, Slope £ SE LC,, LC,, Slope £ SE LC, LC,, Slope + SE
(95% CI)  (95% CI) (95% CI)  (95% CI) (95% CI)  (95% CI)

Hydramethylnon 0.24 1.81 1.44+0.25 042 5.48 1.15+0.17 0.12 0.98 1.41+0.15
(0.16-0.44)  (0.81-9.17) (0.25-0.95)  (1.99-34.70) (0.09-0.17)  (0.57-2.24)

Fipronil 0.13 1.06 142+0.19 0.25 5.06 0.97+0.14 0.03 0.23 1.44+0.14
(0.09-0.21)  (0.55-3.18) (0.15-0.49)  (1.80-30.69) (0.02-0.03)  (0.16-0.41)

Unitin g
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Table 2 Mortality response to hydramethylnon and fipronil by field-strain Periplaneta

americana nymphs and adults.

Females
| o
(95% CI)

Insecticides LC

Slope £ SE LC,
(95% CI)

50

(95% CI)

Hydramethylnon 0.43 3.73 1.36+0.23 136
(0.27-0.93)  (1.49-22.88)

Fipronil 0.15 3.22 096+0.16  0.53
(0.09-0.32)  (1.08-25.69)

Unitin g

(0.51-11.31)

(0.27-1.83)

Males
LC,, Slope £ SE LC, LC,, Slope + SE
(95% CI) (95% CI)  (95% CI)
64.27 0.76£0.15  0.16 2.12 1.14£0.15
(8.59-6,703.60) (0.11-0.27)  (0.96-8.03)
18.52 0.83+0.14  0.06 0.43 1.46£0.16
(4.16-357.91) (0.04-0.08)  (0.27-0.85)

Table 3 Residual effect of hydramethylnon and fipronil in causing 100% mortality
among laboratory and field-strain Periplaneta americana nymphs and adults.

Hydramethylnon

nymphs males
Laboratory strain 9 14 11
Field strain 9 16 14

females nymphs

Fipronil

males females nymphs males females

nom nom nom

9 13 10 nom nom nom

nom = no mortality observed throughout the study period

field-strain P. americana males. Laboratory studies
in India, evaluating fipronil against P. americana
and Blatella germanica on different surfaces, viz
wood, cement, mud and thatch, found that when
the gel was applied at the appropriate dosages it
could cause >80 percent mortality in both species.
In trapping experiments for cockroach control in
the USA, laboratory and field studies indicated
that abamectin and hydramethylnon were
consistently attractive to B. germanica and Supella
longipalpa adults and nymphs [12]. Comparisons
of toxic baits for controlling B. germanica in France
indicated that B. germanica found fipronil gel
more attractive than abamectin, boric acid, and
hydramethylnon gels [13].

Table 3 shows the residual effect of 0.08 g
hydramethylnon and fipronil on the mortality of
P. americana nymphs and adults, both laboratory

66 THE JOURNAL OF TROPICAL MEDICINE AND PARASITOLOGY

and field strains. For thelaboratory and field strains
of P. americana nymphs, 100% mortality occurred
on day 9 of exposure to both hydramethylnon and
fipronil gels. For the males, for both laboratory
and field strains of P. americana, fipronil showed
a higher residual efficacy of 100% mortality on
days 11 and 13 than hydramethylnon, with 100%
mortality on days 14 and 16, respectively. For
female P. americana, fipronil also showed higher
residual efficacy than hydramethylnon, with
100% mortality for female P. americana laboratory
strain on treatment day 9 with fipronil, day 11
for hydramethylnon. Among female P. americana
field-strain, 100% mortality occurred on day 10
with fipronil, and day 14 with hydramethylnon.
Thus, fipronil had a faster residual effect, causing
100% mortality, than hydramethylnon. None
of the control nymphs or adults died during
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the experiment. Apparently, adult field-strain
P. americana showed 100% mortality for longer
than the laboratory strain, when treated with both
fipronil and hydramethylnon.

A field trial that used fipronil baits against
B. germanica in Korean restaurants for 2 days per
week reduced the cockroach population by 90.9%,
with 96.4% in Chinese restaurants, and 89.4%
in beer-hall kitchens after 4 weeks’ treatment
[10]. Studies in India on the control of cockroach
infestations in cookhouses of urban households
indicated that fipronil gel treatment was more
efficient than propoxur insecticide [14].

In conclusion, this study found that 0.05%
w/w fipronil gel bait was more effective than
2.0% hydramethylnon gel bait in controlling
both laboratory and field-strain P. americana in
Malaysia. Thus, fipronil could be utilized for
controlling cockroaches in the field, especially in
restaurants, kitchens, and wet markets.
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