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ABSTRACT 

 
Population studies of Lucinodes orbonalis on aubergine was investigated and their chemical measures were also 

observed. Cultivated plants were regularly monitored and results were obtained on the basis of comparison of two year 

population. Different insecticides were sprayed and record the percent control of insect population. The maximum 

percent control of Lucinodes orbonalis after treatment in the year 2019 was recorded is 95.94% with Deltamethrin 

whereas in the year 2020 it was recorded as 95.83% with Endosulphan. The minimum percent control was recorded in 

the year 2019 is 68.72% with Monocrotophos whereas it was recorded as 67.51% with the same pesticide in 2020. 

Percent control of Lucinodes orbonalis population in the year 2019 after treatment with Cypermethrin, Alpha-

cypermethrin, Permethrin and Endosulphan was recorded with 94.14%, 92.70%, 78.45% and 94.14% respectively 

whereas in the year 2020 it was recorded as 94.90%, 93.64%, 95.13% and 84.16% with Deltamethrin, Cypermethrin, 

Alpha-cypermethrin and Permethrin respectively. Therefore Deltamethrin and Endosulphan was proved to be more 

effective among them all but Cypermethrin and Alpha-cypermethrin were also prove to be best. 
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INTRODUCTION 

 

Aubergine play an important role in our food source by providing raw material to our food (Rodriguez-Jimancz 

et al., 2018; Naeem and Ozgen, 2000). It is cultivated 8,427 per hectare with total annual production of 84,255 tons 

in Pakistan (Rehman et al., 2019). The yield of aubergine still stands below average due to several pest infestation 

(Ghosh and Senapati, 2003), excessive and improper use of fertilizer (Maghfoer et al., 2014), shortage of water 

supply and other environmental problem (Amalia et al., 2020). Among all other pest of aubergine Lucinodes 

orbonalis is the most important pest among them (Gautam et al., 2019) which causes reduction in crop yield upto 

90% (Javed et al., 2017; Misra, 2008; Jagginavar et al., 2009). It also recognize as a pest of other Solanaceae group 

(CABI, 2007; Padwal and Srivastava, 2017). It causes severe loss by boring into aubergine fruits and shoots and 

results in the destruction of fruit tissues (Asing et al., 2007), thus results in formation of damage fruits which is unfit 

for the market (Gautam et al., 2019). Different abiotic factors also play a significant role in population fluctuation of 

insects (Kingsolver, 1989; Amarasekare and Sifuentes, 2012; Estay et al., 2014) but the use of synthetic pesticides 

are more effective and cheaper source to control pest (Srinivasan, 2008). Different group of pesticides have been 

recommended to control Lucinodes orbonalis (Shivale et al., 2017; Mazari et al., 2020) but in the presence studies 

we have to evaluate the effect of Cypermethrin, Alpha-Cypermethrin, Deltamethrin, Permethrin, Endosulphan and 

Monocrotophos on population of Lucinodes orbonalis. 

 

MATERIALS AND METHODS 

 

Present study was performed at farmer’s field near suburb of Karachi. Experiment was carried out in 

randomized complete block design having seedlings of brinjal in plot size of 3mx3m on ridges, keeping plant to 

plant and row to row distance of 35cm. Initial monitoring of insects were performed when plant start bearing fruits 

(May) and then insecticides were sprayed. Insecticide were sprayed in Kharif season of 2018 and 2019 (April and 

May). Insecticides used were Deltamethrin (2.5 E.C), Cypermethrin (10 E.C) Alpha-Cypermethrin (5 E.C), 

Permethrin (50 EC), Endosulphan (35 EC) and Monocrotophos (40 wsc). Fifty fruits were randomly selected from 

treated and control plots, and monitored the number of insect damage to plant. Data were collected 24hrs, 72hr and 1 

week after spray. Percent control was obtained through Henderson’s Tilton formula i.e. 
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             Correction % = (1- 
                                                

                                                 ) x 100     

Where, n = Insects population, T = Treated population and Co = control population.                                                                       

Data were then analysed statistically. Two ways ANOVA and Duncan’s multiple range test was performed to 

consider results statically significant. The formula of Duncan’s multiple range test is as follows: 

                

RP     (   )√      

Where, P=Duncan’s parameter, α =significant level, υ =degree of freedom, MSE=mean square error and r=no. of 

observations. 

 

RESULTS AND DISCUSSION 

 

The results showed that the population of Lucinodes orbonalis in both year were comparatively lowest over 

control after treated with pesticides. From the results the observations recorded after 24h, 48h and 1 week have 

showed that in the year 2019 (Table 1). Deltamethrin shows least population growth followed by Cypermethrin, 

Alpha-cypermethrin and Endosulphan and in the year 2020 (Table 2) Endosulphan shows best results which is 

followed by deltamethrin, cypermethrin and alpha-cypermethrin. Whereas other pesticides viz., permethrin and 

monocrotophos are less effective than others but superior over control in both years. The percent control by 

deltamethrin 2.5 EC in 2019 is observed as 55.68%, 87.30% and 95.94% for 24 h, 48h and 1 week, respectively and 

this percent control with same pesticide in 2020 is 44.82%, 82.60% and 94.90% for 24h, 48h and 1 week, 

respectively, both results were significantly higher than control (P<0.05). The percent control by endosulphan 35 EC 

is 81.23%, 90.94% and 94.14% for the year 2019 and in year 2020 it was 66.14%, 87.35% and 95.83% for 24h, 48h 

and 1 week, respectively which is also significantly higher than control (P<0.05). The results of Eswara and 

Srinivasa (2005) were also similar with our results in which endosulphan and deltamethrin shows least fruit borer 

damage i.e. 10.28% and 11.11%, respectively. Similarly cypermethrin 10 EC also shows significantly good results 

(P<0.05) which are 46.87%, 80.6% and 94.14% in 2019 and 37.93%, 80.86% and 93.64% in 2020 for 24h, 48h and 

1 week, respectively. These results are in accordance with Ali et al. (2016), in which cypermethrin decreased the 

infestation to least minimum level than other infestation. Alpha-cypermethrin 5 EC also shows significant results 

(P<0.05) which is 35.71% (24h), 77.83% (48h) and 92.70% (1 week) in 2019 and 39.81% (24h), 84.18% (48h) and 

95.13 (1 week) in year 2020. These findings were in agreement with by Murali et al. (2017) in which population of 

brinjal fruit borer were affected by alphacypermethrin. In case of Permethrin 50 EC the results in 2019 shows 

34.38% in 24h, 59.27% in 48h and 78.45% in 1 week and in year 2020 it was 61.57% in 24h, 70.18% in 48h and 

84.16% in 1 week. Whereas the population control in treated plants with Monocrotophos 40 wsc shows insignificant 

results (P>0.05) that is in 2019 it was 25% in 24h, 51.90% in 48h and 68.72% in 1 week and in year 2020 it was 

20.68% in 24h, 52.17% in 48h and 67.51% in 1 week. So permethrin was found to have moderately effective than 

monocrotophos. These findings are in agreement with Yein (1985) who observed that Permethrin at 0.25 kg a.i. /ha, 

Deltamethrin at 0.05 kg a.i. /ha and Endosulphan at 0.75 kg a.i. /ha were superior over Monocrotophos and 

Malathion to control the population of Lucinodes orbonalis on brinjal. Our control population also shows increased 

with time. This observation was also in accordance with Nishad et al. (2019) in which population of Lucinodes 

orbonalis gradually increased with time. 

Endosulphan is an organochlorine compound (Harikumar et al., 2014). The more effectiveness of endosulphan 

is due to the presence of six chlorine atom (Agnihotri et al; 2011) and also the presence of sulphur atom (Lee et al., 

2019). The chlorinated part of endosulphan change the neurophysical and chemical properties of nerve cell 

membrane, creates a change in movement of sodium and potassium channels run through the membrane (Ravindran 

et al., 2016) and the sulphate part inhibits the neurotransmitter (Daniel and Eldefrani, 1987) as sulphate itself also 

use as insecticide (Hartzell and Lathrop, 1925) and regarded as equally toxic as parent compound (US, EPA, 2007a). 

It was previously observed that when sulphur added to insecticide it can reduce the presence of larvae in plant 

(Guerreiro et al., 2013). Henschler et al. (1977) works on compounds that has more number of chlorine atoms. He 

results that toxicity of any chlorinated compound directly relate to the number of chlorine atom present in that 

compound. The work of Zahedi and Farahati (2011) also confirmed this study that the intermolecular hydrogen 

bonding in any compound with more number of chlorine atom increases the strength and ability of that compound. 

Like endosulphan, deltamethrin also shows devastating results as deltamethrin are considered as most powerful 

synthetic pyrethroid (Aldridge, 1990) and is upto three orders more active than some pyrethroid (Bradbury and 

Coats, 1989; Kolaczinski and Curtis, 2004). Similarly Cypermethrin and Alpha-cypermethrin shows good results as 

well but less to deltamethrin and endosulphan. Likewise permethrin appears to be better but shows less ability than 
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other used pyrethroids. The more effectiveness of deltamethrin is due to the presence of bromine atom (Kevin, 2012; 

Haya, 1989) instead of chlorine atom present in cypermethrin, alpha-cypermethrin and permethrin.  While bromine 

is 1.5 times less toxic than chlorine (Frank Lees, 2012) but is more soluble than chlorine (Custard et al., 2017) and 

due to intense use of chlorinated pesticides, insects show some resistance to chlorinated compound to some extent 

(Kliot and Ghanim, 2012). The toxic effects of pyrethroid to insects is because they are calcium channel agonist 

(Zeng et al., 2017) and is extremely lipophilic (Bloomquist and Soderlund, 1989) and easily penetrate the cuticle of 

insects (Davies et al; 2007). Moreover, pyrethroid also effects on voltage gated sodium channels VGSC (Meijer et 

al., 2014; Soderlund, 2012), potassium channels (Yu-Tao et al., 2009) and ATPase (Kakko et al., 2004) and thus 

results in control of insect pest as insects have more sensitive sodium, potassium and calcium channels than other 

animals (Bradbury and Coats, 1989). The insecticidal activity of pyrethroid depends on the more capability to 

disrupt these channels (Kaur et al., 2010; Shafer et al., 2005). As aubergine plant needs and receive more amount of 

pesticide sprays after chili (Kodandaram et al., 2015), monocrotophos is cheap (Krause et al., 2013) and easily 

available (Venkateswara et al., 2005) dangerous pesticide (Jokanovic and Kosanovic, 2010), therefore due to their 

continuous and indiscriminate use in fields (Dey et al., 2013), it increases the selection pressure in insects and form 

resistance to pesticide (Kariyanna et al., 2020) thus show less effectiveness.  

 

Table 1. Percent control of the population of Lucinodes orbonalis on Aubergine fruit in the year 2019. 

S.No. Pesticides 

Formulations 

Dose/ 

Square  

meter 

 Insect 

Pop. before 

treatment 

Insect 

treatment  

Pop.  after       % 

 

24h 

Control 

 

  72h 

 

 

1 week 

1. Cypermethrin  

10 E.C 

20 g 12 17 15 11 46.87 80.6 94.14 

2. Alpha-

Cypermethrin  

5 E.C 

10 g 

 

07 12 10 8 35.71 77.83 92.70 

3. Monocrotophos 

40 wsc 

200g 

 

10 20 31 49 

 

25.00 51.90 68.72 

4. Deltamethrin  

2.5 E.C 

6.25g 

 

11 13 9 7 55.68 87.30 95.94 

5. Permethrin  

50 E.C 

200g 

 

08 14 21 27 34.38 59.27 78.45 

6. Endosulphan  

35 E.C 

350g 

 

12 6 7 11 81.23 90.94 94.14 

7. Control  09 24 58 141    

 

 Table  2. Percent control of the Population of Lucinodes orbonalis on Aubergine fruit in the year 2020. 

S.No. Pesticides 

Formulations 

Dose/ 

Square  

meter 

 Insect 

Pop. before 

treatment 

Insect 

treatment  

Pop.  after       % 

 

24h 

Control 

 

  72h 

 

 

1 week 

1. Cypermethrin  

10 E.C 

20 g 

 

10 15 11 08 37.93 80.86 93.64 

2. Alpha-

Cypermethrin  

 5 E.C 

10 g 

 

11 16 10 07 39.81 84.18 95.13 

3. Monocrotophos 

40 wsc 

200g 12 23 33 51 

 

20.68 52.17 67.51 

4. Deltamethrin   

2.5 E.C 

 

6.25g 

 

09 12 09 06 44.82 82.60 94.90 

5. Permethrin   

 50 E.C 

200g 

 

14 13 24 29 61.57 70.18 84.16 

6. Endosulphan 35 

E.C 

350g 

 

11 09 08 06 66.14 87.35 95.83 

7. Control  12 29 69 157    
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CONCLUSION 

Results shows that all pesticides used were significant except Monocrotophos which shows insignificant results. 

Results also shows that Endosulphan and Deltamethrin were statistically better than Cypermethrin, Alpha-

cypermethrin and Permethrin, although they also show good results but the Endosulphan and Deltamethrin were the 

most effective pesticide among them all. Overall results also indicate that our used pesticides shows comparatively 

better control of brinjal fruit borers (shoot borer) on aubergine. 
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