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Abstract 

To evaluate the fipronil stability of gel bait with active ingredient fipronil against Periplaneta 
Americana (P. americana) under high temperature condition, the gel baits were heated at 55°C for 24h, 
48h and 7days respectively. The toxicities of treated baits against P. americana were evaluated for 
comparing the toxic varieties under high temperature condition. Result showed that, the efficiencies of 
fipronil gel baits treated at 55 °C for 24 hours, 48 hours, 7 days were no significant difference over 
untreated group. It could keep stable efficacy under high temperature condition and was suitable for use 
in controlling P. americana. 
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1. Introduction 

The cockroaches are one of the most serious food and residential pests worldwide. It is found mainly 
in buildings, restaurants, bakeries, basements, sewers, steam tunnels, and drainage systems. They can 
develop to enormous numbers, greater than 5,000 sometimes being found in individual sewer manholes. 
Periplaneta Americana (P. americana) is an omnivorous found eating paper, boots, hair, bread, fruit, book 
bindings, fish, peanuts, old rice, putrid sake, the soft part on the inside of animal hides, cloth and dead 
insects. However, P.americana also important insect vector, it is generally transmit many pathogens such 
as viruses, fungi, bacteria, protozoa and helmithes that are harmful to human health.  

The major controls of P.americana are based on the chemical insecticides such as organophosphate 
and pyrethroids insecticides. The Goliath gel formulation of fipronil is approved for use in a number of 
countries as bait to control cockroach infestations. Fipronil was reported to be a highly effective 
insecticide, utilizing a low-dose technology, against both piercing-sucking and chewing agriculturally 
important insect pests, and can be delivered via soil, foliar, bait or seed treatment applications. However, 
no information is presently available on the stability of gel bait with active ingredient fipronil against 
P.americana under high temperature condition. 

The present study was conducted to evaluate the effectiveness of a bait station containing 0.05% 
fipronil as the active ingredient against P.americana under high temperature condition. Evaluate the toxic 
efficacy of P.americana and to compare the toxic varieties under high temperature condition. This 
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information will be helpful for us to choose better formulated bait and its ability to suppress populations 
of P.americana was assessed. 

 
2. Materials and methods 

The cockroaches were obtained from Anhui Zhongyu insect breeding base, China. Maintained in the 
laboratory for 14 days, was used in these experiments. Both cockroach strains were provided water and 
dog chow ad libitum, the colony was maintained at 25±2°C, ambient relative humidity (70±10%) with a 
12-hour light and 12-hour dark. 

Baits were prepared by Liuzhou WanYou Pest Control Research Institute. A single bait matrix was 
used in all experiments. This matrix was formulated with either 0.05% fipronil. Baits were evaluated in 
glasses containers (20×50×36cm), each provisioned with a cardboard harborage preconditioned for 3d in 
cockroach rearing containers, a water bottle, and feeds. Thirty male cockroaches were placed in each 
container and allowed to acclimate 3d before bait placement. Five groups to evaluation the efficacy 
experiments were room temperature, 55°C placed 24h, 48h and 7d of 0.05% fipronil cockroach gel bait, 
untreated group and a control group, normal feeding (only provide feed and water). The mortality of the 
cockroaches was observed and recorded hourly unit 12 hours for the first day, and every 12 hours for 
another 12 days and at each count any dead insects were removed from the containers. Each groups have 
the selective and non- selective experiment and repeated 3 times. 

 
3. Statistical analysis 

The number of dead cockroaches was recorded. The results are expressed as mean ± SD for analysis 
performed in triplicate, and the results were expressed as mean ± SD. The mean values and standard 
deviation were calculated with the Excel program from Microsoft Office 2007 package. A value of 
P≤0.05 was considered to indicate statistical significance. 

 
4. Results 

The mortality rates for the gel baits were heated at 55°C for 24h, 48h and 7days, control group, 
untreated group respectively against P. americana are shown in Fig. 1. (The efficacy of selection) and Fig. 
2. (Non-selective).  

No mortality was observed in control group devoid of insecticide but containing feces. The mortality 
rates for the gel baits were heated at 55°C for 24h, 48h and 7days, control group, untreated group against 
P. americana increse with the prolonging of time. In two choice experiments, untreated group was able to 
induce 100% mortality of P.americana within10 days (< 10 days), and the gel baits were heated at 55°C 
for 24h, 48h and 7days, induce 100% mortality of P.americana within11 days (< 10 days). All the gel baits 
showed significant difference over control group (negative control) (P<0.05). The efficiencies of fipronil 
gel baits treated at 55 °C for 24 hours, 48 hours and 7days showed no significant difference over 
untreated group (positive control) (P>0.05) . The results showed that fipronil gel bait had good efficacy 
against cockroaches. It could keep stable efficacy under high temperature condition and was suitable for 
use in controlling P. americana. 
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Fig. 1. Percentage mortality (survival rate) against P.americana with the selective 

 

Fig. 2. Percentage mortality (survival rate) against P.americana with the non-selective 
 

5. Conclusion 
Bait station containing fipronil 0.05% w/w was able to induce 100% mortality of P.americana within a 

short period (< 11 days) by direct application in this study. The fipronil stability of gel bait with active 
ingredient fipronil against P.americana under high temperature condition, the gel baits were heated at 
55°C for 24h, 48h and 7days, its palatability and virulence have not been significantly affected. This 
study shows that fipronil cockroach gel bait has excellent efficacy and stability; it is Suitable for against 
cockroaches under high temperature conditions. 
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