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Abstract 
To investigate the percent repellent effects of chosen botanical extracts verses Lasioderma serricorne 

adults in laboratory settings. Native botanical extracts were extracted from three important plants namely 

Luffa aegyptiaca (Sponge Gourd), Carum copticum (Ajwain) and Curcuma longa (Turmeric) were tested 

to find their repellent abilities against the Cigarette beetle (Lasioderma serricorne Anobiidae: 

Coleoptera) adults. The experiment was carried out in the laboratory and the botanical extracts were used 

in the concentration of 25, 50 and 75% against the beetles for the exposure period of ten days. Results 

showed that the botanical extracts possessed the ability of repellency against the tested beetles. As the 

concentration of the extracts and exposure period of the beetles increased the repellency was also 

increased. Maximum repellency of 66.67% was achieved at the concentration of 75% by L. aegyptiaca 

during the tenth day of exposure. Similarly, the C. copticum and C. longa also caused maximum 

repellencies of 53.35% and 43.33% at the concentration of 75% against the beetles during the tenth day 

of the exposure period.   

 

Keywords: Lasioderma serricorne, botanical extracts, repellency, concentration, time exposure 

 

1. Introduction 

Storage commodities are at high risks to the store product pests all over the world and in 

Pakistan about 10-25% of them are lost by the attack of store product pests [9]. Among the 

store product pests, the most important and key pest is the cigarette beetle, Lasioderma 

serricorne Fabricius, and cause high damage to all tobacco types [19]. A lot of chemicals are 

used to control L. serricorne such as pyrethroids to control crawling and flying populations 

and Aluminum phosphide as a fumigant to control its all stages but regular uses of such 

insecticides create a lot of problems and risks to the environment, users and also produce 

resistance in the target pests [17] Therefore, it is needed to find harmless and nontoxic agents 

for the pest control [1, 13]. It has been reported that several botanical extracts have the ability of 

causing negative impact on insect pests [5, 7, 1]. These extracts have a lot of advantages like 

harmless to the environment and to man, offer no residual effects, easy degradable and 

selective to the targeted pests [2, 8]. Several researches have been conducted for studying the 

potential of botanical extracts (essential oils) against the insect pests in stores [4, 11]. Therefore, 

this research was conducted for studying the repellent abilities of the selected botanical 

extracts against the cigarette beetle at different concentrations and exposure period. 

 

2. Materials and Methods 

This research was conducted at the University of Haripur in the department of Agriculture 

during the year 2015. 

 

2.1 Botanical Materials, Extraction and Concentration Preparation 
Botanical materials and their parts used in the research were Luffa aegyptiaca, Carum 

copticum and Curcuma longa as shown in the table 1. These were obtained from the Haripur 

local market and then rinsed and dried. After complete drying these materials were grounded 

and sieved by the help of blender and strainer. Extraction was done by the help of distilled 

water. 
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Final extracts (residue) were then collected after the 

evaporation of the solvent and then stored in glass vials. 

Concentrations of 25, 50 and 75% of test materials were 

obtained by taking 25, 50 and 75g of each extract in 100ml of 

acetone to make 100 percent solution.  

 
Table 1: List of Botanical Materials Used in the Research work 

 

Plant Material Family Part Used 

Luffa aegyptiaca Cucurbitaceae Mature fruit 

Carum copticum Umbelliferae Seed 

Curcuma longa Zingiberiaceae Root 

 

2.2 Insect Collection 

The tested insects were collected from different warehouses in 

District Swabi KP Pakistan. 

 

2.3 Insect Rearing and Maintenance 

Insects culture obtained from the laboratory were placed in 

the incubators at the temperature of 32±2 ◦C and relative 

humidity of 75±5%. The source of food for the insects was 

wheat flour. Insect eggs were collected from the filter paper 

by keeping the adult beetles for 45 hours on the filter papers. 

After hatching the larvae were shifted to cages and when they 

become adults of seven days old then the adults were taken in 

petri dishes (10 adults per petri dish) for the repellency test.  

 

2.4 Percent Repellency Determination 

Percent repellency was determined by taking a filter paper 

fitted disk and dividing this filter paper into two half parts. 

One half parts was treated with the prepared extract 

concentration and the other was treated with acetone only 

(control part). Then the filter papers were kept in the open air 

so that the acetone is evaporated. Then thirty adult beetles 

were released in the middle of the filter papers fitted disks. 

Also, some food source was kept in each side of the disks to 

avoid death of the beetles due to starvation. Percentage 

repellency was calculated by counting the beetles in both 

control and the extract concentration treated half over the 

exposure period of ten days. Percentage repellency (PR) 

values were calculated by using the formula showed by 

Hassan et al., [3].  

PR (%) = [(N*C – N*t) / (N*C + N*t)] ×100 

N*c represents the numbers of beetles at untreated area and 

N*T at treated area. 

 

2.5 Statistical analysis 

The experiment was laid out in completely randomized design 

(CR, design) with four replications. Collected data were 

statistically analyzed using computer Statistix ® 8.1 software. 

The least significant difference (LSD) at 5% level of 

significance was exploited to compare the treatments means 
[20]. 

 

3. Results 

The percent repellency results of the tested botanical extract 

concentration versus Lasioderma serricorne over exposure 

period of ten days showed that all of them showed repellency 

over the whole exposure period (1st to 10th day). The results 

showed that the concentration and exposure period have 

significant effects on the repellency. As the applied 

concentration and the exposure period increased the percent 

repellency results were increased. At the 75% concentration 

all the botanical extracts showed maximum results followed 

by 50% and 25% concentrations as shown in the table 2. In 

the botanical extracts high repellency of 66.67% was caused 

by Luffa aegyptiaca followed by Carum copticum and 

Curcuma longa which caused 63.33% and 53.33% 

repellencies at the concentration of 75% during the tenth day 

of the exposure period. All the botanical extracts caused 

minimum repellency at the concentration of 25% at the 1st day 

of the exposure period i.e. 13.33% by L. aegyptiaca, 10% by 

C. copticum and 3.33% by C. longa as shown in the table 1. 

At control (0%) the repellency was zero percent. 

 
Table 2: Percent repellency over exposure period and applied 

concentration 
 

Days 
Extract 

Concentration 

Percent Repellency of the Botanical 

Extracts 

  
Luffa 

aegyptiaca 

Carum 

copticum 

Curcuma 

longa 

1 0% 0.00 k 0.00 k 0.00 k 

1 25% 13.33 hi 10.00 ij 3.33 jk 

1 50% 26.66 def 23.33 efg 16.66 ghi 

1 75% 36.67 c 33.33 cd 23.33 efg 

2 0% 0.00 i 0.00 i 0.00 i 

2 25% 16.66 ij 13.33 j 6.66 k 

2 50% 30.00 ef 26.66 fg 20.00 hi 

2 75% 40.00 c 36.66 cd 26.66 fg 

3 0% 0.00 i 0.00 i 0.00 i 

3 25% 20.00 ij 16.66 j 10.00 k 

3 50% 33.33 ef 30.00 fg 23.33 hi 

3 75% 43.33 c 40.00 cd 26.66 gh 

4 0% 0.00 k 0.00 k 0.00 k 

4 25% 23.33 hi 20.00 ij 13.33 j 

4 50% 36.33 hi 33.33 efg 26.67 ghi 

4 75% 50.00 bc 43.33 cd 33.33 efg 

5 0% 0.00 k 0.00 k 0.00 k 

5 25% 26.67 hi 23.33 ij 16.67 j 

5 50% 40.00 def 36.67 efg 30.00 ghi 

5 75% 53.33 bc 46.67 cd 36.67 efg 

6 0% 0.00 k 0.00 k 0.00 k 

6 25% 30.00 hi 26.667 ij 20.00 j 

6 50% 43.33 def 40.00 efg 33.33 ghi 

6 75% 56.67 bc 50.00 cd 40.00 efg 

7 0% 0.00 j 0.00 j 0.00 j 

7 25% 33.33 gh 30.00 hi 23.33 i 

7 50% 46.67 cde 43.33 def 36.67 fgh 

7 75% 56.67 b 53.33 bc 43.33 def 

8 0% 0.00 j 0.00 j 0.00 j 

8 25% 36.67 ghi 33.33 hi 26.67 i 

8 50% 50.00 cdef 46.67 defg 40.00 fgh 

8 75% 60.00 bc 56.67 cd 46.67 defg 

9 0% 0.00 j 0.00 j 0.00 j 

9 25% 36.67 ghi 33.33 hi 26.67 i 

9 50% 50.00 cdef 46.67 defg 40.00 fgh 

9 75% 60.00 bc 56.67 cd 46.67 defg 

10 0% 0.00 k 0.00 k 0.00 k 

10 25% 43.33 hi 40.00 ij 33.33 j 

10 50% 56.67 def 53.333 efg 46.67 ghi 

10 75% 66.67 c 63.33 cd 53.33 efg 

 

4. Discussion 

All the botanical extracts showed different repellencies at the 

applied concentrations against the cigarette beetles adults over 

the whole exposure period. Luffa aegyptiaca found to be the 

most successful botanical extract that caused maximum 

repellencies in all the applied concentrations over the whole 

exposure period followed by Carum copticum and Curcuma 

longa against the adult beetles. The present result was also 

matched with Tripathi [16] who assessed different botanical 
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extract on most harmful stored product beetles and found that 

tested beetles were high vulnerable to contact actions of 

botanical extracts. The current results are accordance with the 

findings of Sahaf and Moharramipour [14] who reported the 

worth of bio-pesticides that act as a good substitute to high 

enduring organic pesticides for managing the pests in stores. 

The present result was also tally with Modraes et al. [12] 

assessed that these botanical extracts significantly repel 

insects of stored grain pests. Present findings also matched 

with the results of Singh and Saratchandra [15] who find out 

the insecticidal actions of different plants extorts i.e Turmeric, 

ginger and neem on insect pests found in stores and also 

acknowledged more than 200 species of the families 

Asteraceae, Fabaceae and Euphorbiaceae having substantial 

toxic actions. The present results also are in close agreement 

with the findings of Koul et al. [10] who stated that botanical 

extracts endure a wide range of insecticidal, repellent, 

oviposition, growth regulatory and anti- vectors abilities 

against a number of insect pests. Present study is also tally 

with Uma and Sujatha [18] who assessed the insecticidal results 

of turmeric and other botanical extracts on insects found in 

stores. Outcomes confirmed that the tested botanical showed 

mortal effects on the test insect.  

 

5. Conclusion  

It was concluded that all the tested botanical extracts 

possessed the repellency ability against the cigarette beetles 

and could be used against the insect pests in the stores. Luffa 

aegyptiaca proved to be the best repellent botanical extract 

against the tested beetles. It is needed to check the repellency 

of these botanical extracts against other insect pests in the 

field. Also, the method of application needs to be properly 

evaluated. 
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