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INTRODUCTION

Brinjal, (Solanum melongena L.) also known as eggplant 
belonging to the family “Solanaceae”, is one of the common 
and popular vegetables grown throughout the world that 
accounts for almost 50% of the world's area under its 
cultivation (Alam et al., 2003). The family contains more than 
2450 species distributed in 95 genera ( Mabberley, 2008) It 
contains important minerals like iron, phosphorous, calcium 
and vitamins like A, B and C. It is also used as a raw material 
in pickle making (Singh et al., 1963). Eggplant is one of the 
most important vegetables in South and South-East Asia 
(Javed et al., 2017). In Pakistan it is cultivated over 9,000 ha 
and production is 87,000 tons per annum (FAO, 2014). 
Brinjal shoot and fruit borer, BFSB, (Leucinodes orbonalis 
Guenee), (Lepidoptera: Pyrallidae) is the most serious 
chewing pest of brinjal crop and it damages the fruits upto 50-
70% (Saeed and Khan, 1997). It damages shoot and fruit of 
brinjal plant in almost all stages of growth. Serious damage is 
caused by the larval stage of this pest. Brinjal larvae bore the 
plant shoot and fruits which directly affect growth, yield and 
fruit quality of crop and thus make it unfit for feeding purpose. 
It also bore in later stages of the plant and its feeding pattern 
on plant tissues makes zigzag channels (Harish et al., 2011). 

This pest causes 31-86% fruit damage in Bangladesh (Alam et 
al., 2003) which may reach up to 90%. The insect remains 
active throughout the year except few winter months. Due to 
its high production, various generations and cultivation of 
aubergine in different seasons, the pest poses a serious threat. 
The newly hatching larvae bore the petioles, midribs of the 
leaves and fresh shoots. Later, the larvae enter in flower buds 
and fruits. The entry place of the larvae is closed by their 
excreta and feed internally (Latif et al., 2010). A single larva 
of L. orbonalis is enough to damage 4-6 healthy fruits (Kumar 
et al., 2012). Translocation mechanism of nutrients in shoot is 
also affected due to the larval activity (Alam et al., 1997). 
Application of different insecticides reduced the fruit damage 
(Patnaik et al., 1998). Insecticides had been effective against 
this pest and most of Asian farmers rely on the use of 
chemicals (Kumar et al., 2006). Pesticide usage survey was 
conducted in Bangladesh which indicated that farmers treated 
the field 180 times using different chemical insecticides 
during a year in order to protect brinjal crop against BSFB 
(SUSVEG Asia, 2007). Insecticides are considered to be the 
rapid method for the control of insect pests to overcome 
losses. Insecticides are always in ready form, easily 
accessible and a wide range of insecticides are available in the 
market for the control of insect pest. The aim of the present 
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study was to evaluate the efficacy of some new chemistry 
insecticides against BFSB for better control.

MATERIALS AND METHODS

Collection and rearing of brinjal shoot and fruit borer 
(BSFB) 
Brinjal shoot and fruit borer (BSFB) was collected from the 
fields of Rawalpindi district and reared in the Toxicological 
laboratory, Department of Entomology, PMAS-AAUR. The 
collected larvae were kept in plastic jars with brinjal fruit as 
diet. The jars were kept in laboratory for rearing at 25±2°C, 
and 60±5% RH with light and dark periods 16:8 hours. Larvae 
were fed with natural diet (Brinjal fruit) as well artificial diet 
for mass rearing in laboratory. Adults were kept in separate 
jars for egg laying. Adults were fed with 10% honey solution 
with cotton boll soaked in solution.
 
Insecticides
Five different insecticides, Abamectin ® 1.8EC, 
(Abamectin), Bayer crops science, Pakistan, Alsystin® 
480SC, (Triflumuron), Bayer crop science, Pakistan, 
Match®, 50 EC (Lufenuron), Syngenta, Pakistan,  Belt®  
48SC, (Flubendiamide), Bayer crop science, Pakistan, 
Confidor® 20SL, (Imidacloprid 200), Bayer crop science, 
Pakistan, were used in this study.

 Toxicity bioassay
Fruit dip method was used to evaluate the effectiveness of the 
new chemistry insecticides. Fresh solutions of the 
insecticides were prepared in the distilled water. Fresh brinjal 
fruits were collected from the field and were cut into 5 cm leaf 
discs. Brinjal discs were dipped in test solution for 10 seconds 
and were dried at room temperature for half hour. Brinjal were 
placed in individual Petri dish (5 cm diameter) with a 
moistened filter paper. Five larvae from the culture were 
placed on each disc. Treatments were replicated 3 times. The 
mortality data were collected after 24, 48 and 72 hrs. For 
control discs were dipped in distilled water only.

Data analysis
The data regarding mortality were corrected by using Abott's 
formula (Abbott, 1925).  

RESULTS

Toxicity of flubendamide
The results indicated that at higher concentration, the percent 
corrected mortality was 57.14% after 24 h and the mortality 
was 21.78% at lowest concentration (500 ppm).  The percent 
corrected mortality was 38.87% after 48 h at 500 ppm. It 
showed the highest percent corrected mortality of 85.01% 
after 72 h of application (Table 1). 

Toxicity of lufenuron
The results indicated that at higher concentration 2000 (ppm), 
the percent corrected mortality was 40, 67 and 80% after 24, 
48 and 72 hrs of application respectively (Table 2). The 
mortality 40, 53 and 73% was observed at 1000 ppm after 24, 
48 and 72hrs of application respectively. The concentration of 
500 ppm showed 27, 33 and 47% corrected mortality after 24, 

48 and 72 h of application respectively (Table 2).

 Toxicity of imidacloprid
 The corrected mortality was 53, 60 and 66.67% at field dose 
after 24, 48 and 72 h of application respectively (Table 3). At 
62.5 ppm it was least effective with percent corrected 
mortality of 27% after 24 hrs, 40% after 48 hrs and 47% after 
72 hrs of application respectively (Table 3). The 
concentration of 125 ppmrs showed the moderate mortality 
with 33, 53 and 53% reduction of insect population after 24, 
48 and 72 h of application respectively (Table 4.3). 

 Toxicity of abamectin
The results indicated that at highest concentration the 
corrected mortality was 40% after 24 h, 57.4% after 48 h and 
83.93% after 72 h of application respectively. When the half 
concentration of field dose applied, it showed mortality of 33, 
49.64 and 64.64% after 24, 48 and 72 h of application 
respectively (Table 4). When the larvae were treated with 
lowest concentration 31.25 (ppm) the mortality of 20, 35.71 
and 35.71% was observed after 24, 48 and 72 h of application 
respectively (Table 4).

Toxicity of triflumuron
The result indicated that 125 ppm was less effective than 250 
ppm and showed the mortality of 21.43, 35.71 and 42.86% 
after 24, 48 and 72 hrs of application (Table 5).  The 
concentration of 62.5 ppm showed 14.28, 21.43 and 28.56% 
corrected mortality after 24, 48 and 72 hrs of application 
respectively (Table 5). These results clearly showed the dose 
dependent and time dependent pattern.

DISCUSSION

Brinjal is one of the common and popular vegetables grown 
throughout the world (Alam et al., 2003). The cultivation of 
brinjal in the subcontinent is from ancient times and is almost 
available in the market throughout the year. Damage caused 
by insects is the major reason for crop failure. Chemical 
control is important for insect pest management. 
Determination of effective dose of insecticide is important 
factor for insect control. Synthetic insecticides are the most 
common insecticide used to control this pest. Farmers are 
familiar with the rapid action of these insecticides.
 In the present study, five different chemical insecticides were 
applied against brinjal fruit and shoot borer. The results 
showed that flubendamide was most effective insecticide 
among all the tested insecticides These results were in 
confirmatory with   Latif  et al. (2010) who reported that 
flubendamide was the  most effective insecticides among all 
other  insecticides i.e bifenthrin, deltamethrin, chlorfluazuron 
and emamectin benzoate. A combination of flubendamide 
with bifenthrin and dltamethrin was also very effective 
against second instar larvae of H. armigera. The current  
results showed more than 85% mortality after 72 hrs of 
flubendamide application  and similar findings were also 
discussed that flubendamide showed 80, 98, 80 and 100% 
control against fall armyworm, corn borer, bollworm of 
cotton and Spodoptera species respectively. Many 
researchers reported the efficacy of flubendamide (Meena et 
al., 2006). Flubendamide provided 86.80% and 87.80% 



35

control of tomato fruit borer compared with control in year of 
2010 and 2011 respectively (Ghosal et al., 2012). 
Current results showed that the abamectin was moderately 
effective against brinjal fruit and shoot borer. Application of 
abamactin @ field dose against brinjal fruit and shoot borer 
showed the mortality of 46.66 and 66.67% after 48 and 72 
hours of application. Similarly the efficacy of abamectin was 
tested against Helicoverpa armigera and results showed that 
abamectin reduced the pest population to the moderate level 
(Vojoudi et al., 2011). Venkateswari et al. (2008) reported the 
LC  value of abamectin 13.9 ppm/100ml and explain it as 50

moderate. In the present study, imidachloprid was less 

effective to control of brinjal fruit and shoot borer. This is also 
supported by several research workers and suggested that this 
is effective to control BSFB infestation. . The sequence of 
effectiveness among all insecticides was flubendamide > 
abamectin > lufenuron > triflumuron > imidacloprid 
respectively.  It was concluded that all the insecticides 
showed more than 50% mortality of BSFB. This might be due 
to the reason that insect did not develop resistance against new 
chemistry insecticides.

Table 1.
stPercent corrected mortality of brinjal shoot and fruit borer 1  instar larvae treated with Flubendamide at different time intervals.

Concentration 
(ppm) 

After 24 hours After 48 hours After 72 hours 

2000 
 

57.14 84.55 85.01 

1000 
 

35.71 60.78 82.69 

500 
 

21.78 38.87 53.86 

 
Table 2

stPercent corrected mortality of brinjal shoot and fruit borer 1  instar larvae treated with Lufenron at different time intervals.

Concentration 
(ppm) 

After 24 hours After 48 hours After 72 hours 

250 53 60 66.67 

125 33 53 53 

62.5 27 40 47 

    

Table 3
stPercent corrected mortality of brinjal shoot and fruit borer 1  instar larvae treated with Imidacloprid at different time intervals.

Concentration 
(ppm) 

After 24 hours After 24 hours After 24 hours 

    
2000 40 67 

80 
 

1000 40 53 73 

500 27 33 47 

Table 4
stPercent corrected mortality of brinjal shoot and fruit borer 1  instar larvae treated with Abamectin at different time intervals.

 
Concentration 

(ppm) 
After 24 hours After 48 hours After 72 hours 

125 40 57.14 83.93 

62.5 33 49.64 64.64 

31.25 20 35.71 35.71 
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Table 5
stPercent corrected mortality of brinjal shoot and fruit borer 1  instar larvae treated with Triflumuron at different time intervals

 

Concentration 
(ppm) 

After 24 hours After 48 hours After 72 hours 

250 21.43 42.86 64.29 

125 
21.43 35.71 42.86 

62.5 
14.28 21.43 28.56 

Rehman et al / Pakistan Entomologist 2017, 39(2):33-36


