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Bio-efficiency of some insecticides against Brinjal 

shoot and fruit borer, Leucinodes orbonalis 

(Guen.)  

 
Anand N Warghat, Dipika Nimbalkar and Anoorag R Tayde 

 
Abstract 
The studied data of shoot and fruit borer shows that, results were statistically superior over control in 

suppression of shoot damage caused by shoot borer. Lowest shoot infestation was recorded in treatment 

spinosad 0.01% (12.13%). The other effective treatments in minimizing the percentage damage of shoot 

borer were listed in descending order as emamectin benzoate 0.002% (15.05%) > cypermethrin 0.005% 

(17.19%) > imidacloprid 0.025% (21.95%) I > Metarrhizium anisopliae 1 lit/ha (23.16%) > B. Bassiana 

1 lit/ha (24.88%) > Azadirachtin 2.5 ml ml/lit (24.88%) > mechanical shoot clipping (27.10%) 

respectively, these treatments were found superior over control (water spray) recording highest shoot 

infestation (36.60%) and for the fruit borer The next effective treatments in minimizing the percentage of 

fruit borer are listed in descending order as emamectin benzoate 0.002% (16.57%) > cypermethrin 

0.005% (18.70%) > imidacloprid 0.025% (22.06%) > Metarrhizium anisopliae 1 lit/ha (23.91%) > B. 

Bassiana 1 lit/ha (%) (24.97%) > Azadirachtin 2.5 ml/lit (26.56%), > mechanical shoot clipping 

(29.48%) respectively, whereas in the treatment control (water spray) was recorded highest shoot 

infestation (37.15%). 

 

Keywords: Bio efficacy, insecticides, Leucinodes orbonalis, brinjal 

 

Introduction 

The eggplant or aubergine or brinjal (Solanum melongena L.) is one of the most important 

solanaceous vegetables in south-east Asian countries including India, Bangladesh, Sri Lanka, 

China, Japan etc. It is a native of Indo-Burma region, and was known to be grown in India 

since ancient times. The major brinjal growing states in India are, Andhra Pradesh, Karnataka, 

West Bengal, Tamil Nadu, Maharashtra, Orissa, Uttar Pradesh, Bihar and Rajasthan. India 

produces about 13.44 M mt of brinjal from an area of 0.722 M ha with an average productivity 

of 18.6 mt/ha (Indian Horticulture Database 2013). Shoot and fruit borer, L. orbonalis 

(Lepidoptera: Pyralidae) is the key pest throughout Asia (Purohit and Khatri, 1973; 

Kuppuswamy and Balasubramanian, 1980; Allam et al., 1982) [5]. In India, this pest has a 

country wide distribution and has been categorized as the most destructive and most serious 

pest causing huge losses in brinjal (Patil, 1990). The larvae bore into tender shoots in the early 

stage resulting in drooping shoots, which are readily visible in the infested fields. At the later 

stage, caterpillars bore into flower buds and fruits, rendering the fruits unfit for consumption 

and marketing, resulting in direct yield losses. The pest has been reported to inflict losses to 

the tune of 20.7-60.0 per cent in Tamil Nadu (Raja et al., 1999), 70 per cent in Andhra Pradesh 

(Sasikala et al., 1999) [34], 80 per cent in Gujarat (Jhala et al., 2003) and 41 per cent in 

Himachal Pradesh (Lal et al., 1976) [23]. The insecticides have been used extensively for the 

control of this insect pest. Despite diverse ill effects of the chemicals pesticides, insecticides 

use still constitutes major control option to tackle this pest (Singh et al., 2008) [56].  

 

Materials and Methods 

The Experiments was carried out under field conditions at the ICAR Research field, Raja 

Balwant Singh College, Bichpuri, Dr. Bhimrao Ambedkar University, and Agra (U.P.). Bio 

efficacy of seven insecticidal treatments comprising Emamectin Benzoate 5 SG, Spinosad 45 

SC, Deltamethrin 2.8 EC, NSKE 5 per cent, Acephate 75 SP, Indoxacarb 14.5 SC, Profenofos 

50 EC was determined during 2012-13 Brinjal variety Pusa ankur was shown in Randomized 

Block Design. There were three replications with 2 × 3 m meter plot size. The plant spacing 

between row to row and plants to plant were maintained 75 cm and 75 cm, respectively.  
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The carried out with a view to find out the bio efficiency of 

some eco-friendly materials like botanicals, microbial, with 

newer and convectional insecticides against the pest of 

brinjal.  

 

Methods adopted 
 

Table 1: Layout plan detail (Details of experiment) 
 

1. Year of Experiment : 2016 

2. Design of Experiment : RBD 

3. Area allotted for experiment : 14 m x 10 m 

4. Layout plan date : 03.12.2016 

5. Plot Size : 2.4 m x 1.8 m 

6. Total No. of plot in each replication : 4 

7. Total Replication : 4 

8. Total no. of plot : 16 

9. Variety : PPL 

10. Area in bunding : 50 cm 

11. Irrigation channel (size) : 1 m 

12. Total No. of plant/per Row : 15 

13. Total Row per plot : 4 

14. Total No. of plant/plot : 60 plant/plot 

15. Spacing : Row× Row 60cm 

  Plot× Plot 60 cm 

16. Date of Planting : 05.12.2016 

17. Total Number of treatment : 9 

 

Cultural operation 

1. Preparatory tillage 

During summer, the soil thoroughly prepared by ploughing 

followed by two harrowing. The field was cleaned by picking 

stubbles of previous crop. Before sowing of seeds on raised 

beds, one harrowing was given and the experimental plots 

were laid out as per the statistical design (Fig. 1) 

 

2. Sowing of seed on raised beds 

The seed of brinjal chandur (local) variety was sown on 

17.11.2016 to raise the seedlings in nursery. Regular watering 

and weeding were undertaken up to transplanting seeding to 

the main field. 

 

3. Transplanting 

The seedlings were transplanted after 5-6 weeks of sowing in 

the main field in 5th Dec 2016 as per layout shown in Fig. 1. 

 

 
 

Fig 1: Incremental cost benefit ratio in different treatments 

 

4. Gap filling 

Gap filling was done on main field to maintain the plant 

population, keeping behind one plant per hill. 

 

5. Application of fertilizers 

Application of fertilizers was done at the rate of 60:50:50 

(N.P.K.) kg/ha. Half dose of nitrogen and full dose of 

phosphorus and potash were given at the time of 

transplanting. Fertilizers were applied by ring method in the 

form of urea, single super phosphate and muriate of potash. 

 

6. Hoeing and weeding  

Timely hoeing and weeding operation were carried out to 

conserve soil moisture and to remove weeds as and when 

needed. 

 

7. Irrigation 

The protective irrigation was given in field experimental plots 

as and when essential. 

 

8. Preparation of spray solution 

The required concentrations of spray solution were prepared 

by using following formula. 

 

 
 

1.2 Application of spray solution 

The required quantity of insecticides was being thoroughly 

mixed with water as per the concentration of spray at times of 

spraying and then the solution was used for spraying. 

From that the total quantity of water required to cover 1 ha 

area was determined and then the actual quantity of 

insecticide to be mixed on gram active ingredient basis was 

calculated. The spraying was done during morning hours with 

the help of knapsack sprayer. The suspension was thoroughly 

mixed before spraying and stirred frequently during the time 

of spray due care was taken for even distribution of spray 

solution, thoroughly coverage of entire plant and avoiding 

drifting of spray solution. Spraying and containers were 

washed thoroughly with fresh water after each application to 

avoid contamination. 

 

Number of spray application with dates 

First Spray   December 14, 2016 

Second Spray   February 24, 2016 

Third Spray   April 3, 2017 

 

1.3 Method of observations 

A. Vegetative Phase: Percent shoot infestation per plot was 

worked out. 

 

B. Reproductive Phase: Also percent fruit infestation by 

following observation from the selecting five plants. 

Observations were recorded on 3rd, 7th and 15th day after 

spraying (DAS). 

Form randomly five plants, following observations were 

recorded.  

1. Total number of infested fruits. 

2. Total number of healthy fruits. 

3. Total weight of infested fruits. 

4. Total weight of healthy fruits. 

 

1.4 Per cent fruit infestation 

The per cent of infested fruit due to fruit borer on number as 

well as weight basis was be worked out by using the 

following formulae. 
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1.5 Natural enemies 

Average populations of natural enemies were recorded on 5 

randomly selected plants from each ploy 3rd, 7th 12th days after 

application of treatment. 

 

Results and Discussion 

Effects of different newer insecticides on brinjal shoot 

damage: The mean per cent shoot infestation before spray per 

5 plants recorded one day before application of insecticides 

revealed that the infestation of L. orbonalis varied from 6.55 

to 7.70 per cent in different test plots (Table 2). After first 

spray the post treatment data indicated that all the treatments 

were effective and significantly superior to untreated control 

in bringing down the shoot infestation by L. orbonalis. 

Among the treatments, Profenofos 50 EC and Indoxacarb 14.5 

SC was the best and most effective and significantly superior 

to all other treatments by recording the minimum infestation 

of shoots 3.98 per cent and 4.07 per cent respectively and 

Deltamethrin 2.8 EC and NSKE 5% found least effective with 

5.18 per cent, 5.08 per cent shoot infestation respectively. 

After second spray the post treatment data indicated that 

Indoxacarb 14.5 SC and Profenofos 50 EC found superior to 

all other treatments by recording the minimum infestation of 

shoots 2.95 per cent and 3.00 per cent respectively. The 

maximum infestation of shoot was recorded on NSKE 5% and 

Deltamethrin 2.8 EC with 4.47 per cent, 4.20 per cent 

respectively after second spraying. The mean per cent shoot 

infestation after both sprays data indicated that Profenofos 50 

EC and Indoxacarb 14.5 SC was significantly reducing the 

shoot infestation with 3.49 per cent and 3.51 per cent 

respectively. Both sprays data indicated that on NSKE 5% 

and Deltamethrin 2.8 EC found least effective with 4.77 per 

cent, 4.69 per cent shoot infestation respectively. Present 

findings are in conformity with finding of Patra et al. (2009) 

that mean shoot as well as fruit infestation of L. orbonalis was 

recorded in brinjal plots treated by Indoxacarb 14.5 SC 50 g 

a.i. ha-1 (8.89 and 13.13%), followed by Emamectin 

Benzoate 5 SG 15 g a.i. ha-1 (10.95 and 16.66%). Sinha et al., 

(2010) [57] also reported that the efficacy of Indoxacarb 

against Leucinodes orbonalis. Three foliar sprays of 

Indoxacarb at 70 and 140 g/ha were performed at fortnightly 

intervals starting at flowering/fruiting stage of the crop. 

Indoxacarb was effective in controlling the shoot and fruit 

borer of brinjal. Effects of different newer insecticides on 

brinjal fruit damage: The mean per cent fruit infestation 

before spray per 5 plants recorded one day before application 

of insecticides revealed that the infestation of L. orbonalis 

varied from 8.10 to 9.45 per cent in different test plots. After 

first spray the post treatment data indicated that all the 

treatments were effective and significantly superior to 

untreated control in bringing down the fruits infestation by L. 

orbonalis). Among the treatments, Indoxacarb 14.5 SC and 

Profenofos 50 EC was the best and most effective and 

significantly superior to all other treatments by recording the 

minimum infestation of fruits 3.50 per cent and 3.68 per cent 

respectively and NSKE 5% and Deltamethrin 2.8 EC found 

least effective with 5.20 per cent, 5.00 per cent fruit 

infestation respectively. After second spray the post treatment 

data indicated that Indoxacarb 14.5 SC and Profenofos 50 EC 

found superior to all other treatments by recording the 

minimum infestation of fruits 2.72 per cent and 2.87 per cent 

respectively. The maximum infestation of fruits was recorded 

on NSKE 5% and Deltamethrin 2.8 EC with 4.78 per cent, 

4.38 per cent respectively after second spraying. The mean 

per cent fruit infestation after both sprays data indicated that 

Indoxacarb 14.5 SC and Profenofos 50 EC were significantly 

reducing the fruits infestation with 3.11 per cent and 3.27 per 

cent respectively. Both sprays data indicated that on NSKE 

5% and Deltamethrin 2.8 EC found least effective with 4.99 

per cent, 4.69 per cent fruits infestation respectively. Effect of 

different insecticides on shoot infestation by shoot and fruit 

borer in brinjal after spray. Before spraying as shoot and fruit 

borer is concerned, treatments with deltamethrin @ 15 

g/fipronil @ 50 g a.i. /ha or indoxacarb @ 70 g a.i./ha gave 

minimum damages of brinjal fruits. Present findings are also 

in conformity with finding of Patra et al. (2009) that mean 

shoot as well as fruit infestation of L. orbonalis was recorded 

in brinjal plots treated with insecticides. Effects of different 

newer insecticides on brinjal yield shown respectively. As 

mentioned in below Table No.02  
 

Table 2: Show the treatments of doses 
 

Treatments Doses 

T1 Emamectin Benzoate 5 SG 0.002 per cent 

T2 Spinosad 45 SC 0.01 per cent 

T3 Beauveria Bassiana 1 × 108 1 lit/ha. 

T4 Metarrhizium anisopliae 1 × 108 1 lit/ha 

T5 Azadirachtin spraying 1500ppm 2.5 ml/lit 

T6 Cypermethrin 25 EC 0.005 per cent 

T7 Imidacloprid 17.8 SL 0.025 per cent 

T8 Mechanical clipping of damaged shoot  

T9 Control (Water supply)  
 

Observations 

Per cent fruit infestation 

The per cent of infested fruit due to fruit borer on number as 

well as weight basis was be worked out by using the 

following formulae. 
 

 
 

 
 

 
 

Fig 2: Effect of various treatments on yield 
 

 
 

Fig 3: Cumulative mean per cent infestation of brinjal fruit borer 

(weight basis) 
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Fig 4: Cumulative mean per cent infestation of brinjal fruit borer 

(number basis) 

 

 
 

Fig 5: Cumulative mean per cent infestation of brinjal shoot borer 
 

Conclusion 

For the management of brinjal shoot and fruit borer, the 

treatment with Spinosad 45 SC @ 0.01% was found to be the 

most effective and superior followed by Emamectin benzoate 

5 SG @ 0.002%, which was equally effective. The treatment 

with Spinosad 0.01% was found most effective followed by 

Emamectin benzoate 0.002%, Cypermethrin 0.005%, 

imidacloprid 0.025%, Metarhizium anisopliae 1 lit/ha 

respectively, in managing the fruit borer infestation of brinjal. 

The highest yield of brinjal fruit was obtained from the 

treatment spinosad 0.01% being superior to next effective 

treatments Emamectin benzoate 0.002%, Cypermethrin 

0.005%, imidacloprid 0.025%. On the basis of ICBR among 

the effective treatments, Cypermethrin was appeared to be the 

most economically viable treatment followed by 

Metarrhizium anisopliae 1 lit/ha, mechanical shoot clipping, 

Beauveria Bassiana 1 lit/ha, Azadirachtin 2.5 ml/lit. Thus, it 

can be concluded that, Spinosad 0.01% was proved to be the 

best treatment in managing the brinjal shoot and fruit borer 

producing higher marketable fruit yield followed by next best 

treatment was Emamectin benzoate 0.002%, However the 

application of botanicals and mechanicals shoot clipping was 

relatively lesser utility in managing the brinjal shoot and fruit 

borer. 
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