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Shoot and fruit borer, Leucinodes orbonalis (Guenee) is a persistent pest on brinjal 

throughout India. Experiments were undertaken to investigate the persistence of spinetoram 

12 SC against larve in the laboratory and to evaluate the effectiveness in the field in two 

seasons from 2011 to 2012. The results revealed that there was continuous larval reduction up 

to 14 DAT under laboratory condition in different doses of biological green insecticide 

spinetoram (36, 45 and 54 g a.i/ha). This reinforces the need to reapply spinetoram 10 – 14 

days after the first application (peak of biological activity) for effective control. In field 

experiments, spinetoram 12 SC was significantly effective at 45 and 54 g a.i./ha when sprayed 

thrice at 15 days interval and minimized the incidence and increased fruit yield. 
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Brinjal or eggplant, Solanum melongena L. is 

native to India and cultivated almost throughout the 

year in all parts of the world. This commercial crop 

is infested by more than 23 pests (Muthukrishnan 

et al., 2005) from the time of planting to harvest. 

Among them, shoot and fruit borer, L. orbonalis 

Guenee (Lepidoptera: Pyralidae) is the key pest 

throughout Asia (Ghosh et al., 2003). In India, this 

pest has a countrywide distribution and has been 

categorized as the most destructive and serious 

pest causing huge losses in brinjal (Patil, 1990). 

The pest has been reported to inflict losses to the 

tune of 20.7 – 60.0% in Tamil Nadu (Raja et al., 

1999), 70% in Andhra Pradesh (Sasikala et al., 

1999) 80% in Gujarat (Jhala et al., 2007) and 41% 

in Himachal Pradesh (Lal et al., 1976). 
 

Insecticides have been used extensively for the 

control of these insect-pests for quicker remedy. The 

insecticides used mostly are organophosphates, 

carbamates and synthetic pyrethroids. However, 

insectides such as quinalphos, monocrotophos, 

carbaryl, carbofuran and fenvalerate have been 

reported to fail in controlling the shoot and fruit borer 

effectively, consequently, increasing cost of production 

(Radhika et al., 1997). 
 

Insecticides with different active compounds and 

modes of action can be more effective than those 

have been so far used in controlling L. orbonalis. In 

this line, the biological insecticide molecule spinetoram 

12 SC, a multi–component tetracyclic macrolide which 

belongs to the new spinosyn compounds (Anon., 

2006) with unique mode of action (Group V 

insecticides) and an ecotoxicological profile similar to 

spinosad can be a promising candidate. Spinetoram 

has shown outstanding efficacy against major 

lepidopteran pests, western flower thrips and  

 

 
leaf miner (Dharne and Bagde, 2011). However, there 

are no reports on persistence and field effect of 

spinetoram 12 SC against the shoot and fruit borer of 

brinjal. Therefore, this study was undertaken with the 

objectives to investigate the persistence of spinetoram 

12 SC and other insecticides against larval stage of L. 

orbonalis in the laboratory and to evaluate their 

effectiveness for controlling the pest in  
the field in two seasons. 
 
Materials and Methods 
 
Persistence of spinetoram 12 SC against L. 

orbonalis under laboratory condition 
 

The persistent toxicity was studied against fourth 

instar larvae, the most active and damaging stage of 

L.orbonalis (Atwal and Dhaliwal, 2007) on fruits during 

2012. Laboratory culture of L.orbonalis was initiated 

by collecting infested fruits from farmer’s field. Mass 

culturing of brinjal shoot and fruit borer was done as 

per the standard procedure described by Patil (1990). 

After rearing for two generations in laboratory, the 

culture was used for experiment. 
 

Insecticide solutions were prepared by dissolving 

spinetoram 12 SC 0.6 ml, 0.75 ml and 0.9 ml, 

emamectin benzoate 5 SG 0.34 g, chorpyriphos 20 

EC 2.0 ml and thiodicarb 75 WP 2.0 g in one liter of 

water and sprayed on 120 days old potted brinjal 

plants to the point of run off. Tender fruits from each 

plot were harvested at 1, 3, 5, 7, 9, 11, 14 and 21 

days interval after the treatment. Fruits were placed in 

plastic bottles and 20 starved fourth instar larvae were 

released on the treated fruits. After infestation, the 

containers were placed in a climatic chamber 

(temperature 25 ± 10C, relative 

humidity 70 ± 10%). Larval mortality was assessed 
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24 hrs after their confinements by cutting open the 

fruits under a binocular microscope. Moribund larvae 

were considered as dead. The per cent mortality was 

calculated and data were corrected by Abbott’s (1925) 

formula. The product (PT) of average residual toxicity 

(T) and the period (P) for which the toxicity persisted 

was used as an index of persistent toxicity. The 

procedure by Saini (1959) and elaborated further by  
Pradhan (1967) and Sarup et al. (1970) was 

utilized to calculate the persistent toxicity. 
 
Effect of spinetoram 12 SC against L. orbonalis 

under field condition 
 

Field experiments were conducted at farmers’ field 

in Madurai district, Tamil Nadu, India. They were laid 

out during the year 2011 and 2012 in a randomized 

block design having plot size of 5 x 5m at Pannikundu, 

Thirumangalam block and Kokkulam, Chekkanoorani 

block respectively. The seedlings were transplanted 

on 18th August, 2011 and on 5th February, 2012. Brinjal 

(cv. CO 2) was raised as per recommended package 

of practices except insect – pest management. 

Bioefficacy of seven insecticidal treatments comprising 

new molecule spinetoram 12 SC at the rate of 54, 45 

and 36 g a.i/ha along with standard insecticides 

emamectin benzoate 5 SG 8.5 g a.i/ha, chlorpyriphos 

20 EC 200 g a.i/ha and thiodicarb 75 WP 750 g a.i/ha 

was determined during both the years and each 

treatment was replicated thrice. Three sprays of each 

insecticide were applied with the help of knapsack 

hand sprayer up to the point of runoff at fortnightly 

intervals starting from flower initiation. Observations 

on the per cent shoot infestation and per cent fruit 

infestation by L. orbonalis on number basis per plot 

from ten randomly selected  
plants were recorded one day before first spray and  
on 1, 3, 7 and 10 days after each spray. Fruit yield 

was represented as yield/ha. Data were subjected to 

analysis of variance (ANOVA) after transformation 

(arc sine for per cent data and square root for 

population data) of data as per Gomez and Gomez 

(1984). The observations on phytotoxicity symptoms 

(leaf injury, wilting, vein clearing, necrosis, epinasty 

and hyponasty) were recorded on 7th day after each 

spray by using visual scoring system. 
 
Results and Discussion 
 
Persistence of spinetoram 12 SC against L. orbonalis 
 

Results revealed that spinetoram at 36, 45 and 54 

g a.i./ha applied on brinjal plants with fruits, recorded 

cent per cent mortality of fourth instar larvae up to 3 

 

 
DAT (day after treatment) and 5 DAT in spinetoram at 

45 and 54 g a.i./ha respectively (Table 1) . The 

biological persistence evaluated at 7 DAT of three 

spinetoram doses showed a population reduction 

ranging from 50 to 90 per cent, and it was higher than 

that of other standard insecticides. Evaluations at 9, 

11, 14 and 21 DAT revealed continuous larval 

reduction to different spinetoram doses. This  
necessitated the need to reapply spinetoram 10 – 

14 days after the first application (peak of biological 

activity) for effective control of L. orbonalis. 
 

Emamectin benzoate, chlorpyriphos and 

thiodicarb recorded 78.72, 63.76 and 73.46 per cent 

mortality, respectively at 5 DAT. In the case of 

chlorpyriphos no mortality was observed at 11 DAT. 

There was reduction in the mortality of larvae as the 

time increased and the toxicity persisted for 14 days in 

thiodicarb, while it was 11 days for emamectin 

benzoate at 8.5 g a.i./ha. The order of relative efficacy 

(ORE) of the insecticides based on the persistent 

toxicity index (PTI) values was; spinetoram 54 g a.i./ 

ha > spinetoram 45 g a.i./ha > thiodicarb > emamectin 

benzoate > spinetoram 36 g a.i./ha > chlorpyirphos. 

Elbarky et al. (2008) reported that spinetoram  
(Radiant 12 SC) exhibited high mortality (100 % and 

95.7 %) after zero and 1 days respectively then 

decreased gradually to 58.1 per cent after 7 days 

of treatment which indicated that there is a short 

residual time of spinetoram. 
 
Field evaluation of spinetoram 12 SC against 

shoot and fruit damage due to L. orbonalis 
 

Data presented in Table 2 on shoot and fruit 

infestation revealed that mean shoot and fruit  
infestation on 1, 3, 7 and 10 days after treatment 

varied from 6.9 to 15.7 and 11.7 to 24.6 per cent 

respectively in the first season. The mean shoot 

and fruit infestation levels were minimum (6.9 and 

11.7% with 82.3 and 80.2% reduction over control) 

in spinetoram 54 g a.i/ha followed by spinetoram 

45 g a.i/ha (7.3 and 12.3% with 81.2 and 79.2% 

reduction respectively) and spinetoram 36 g a.i/ 
ha (11.5 and 18.6% with 70.4 and 68.6% reduction 

respectively). Emamectin benzoate (12.1 and 20.4% 

with 68.9 and 65.5% reduction respectively) and 

thiodicarb (12.6 and 21.4% with 67.6 and 63.8% 

reduction respectively) were the next best treatments 

in reducing shoot and fruit damage. However, shoot 

and fruit damage was maximum in chlorpyriphos (15.7 

and 24.6% with 59.7 and 58.4% reduction 

respectively) as against untreated control (38.9 and  
Table 1. Persistent toxicity of spinetoram 12 SC to brinjal fruit and shoot borer, larvae   

Treatment 
 Corrected per cent mortality at intervals (days)  

P T PTI RE ORE         

1 3 5 7 9 11 14 21       

Spinetoram12SC 36 g a.i/ha 96.36 81.49 66.56 50.97 36.21 21.66 0.00 0.00 11 58.88 647.68 1.13 5 

Spinetoram12SC 45 g a.i/ha 100 100 87.81 79.21 52.39 36.41 12.03 0.00 14 66.84 935.76 1.63 2 

Spinetoram12SC 54 g a.i/ha 100 100 100 90.41 59.66 42.36 18.91 0.00 14 73.05 1022.70 1.78 1 

Emamectin benzoate 5SG 8.5 
98.63 86.13 78.72 54.32 45.29 28.47 0.00 0.00 11 65.26 717.86 1.25 4 

g a.i/ha              

Chlorpyriphos 20EC 200 g a.i/ha 95.71 80.59 63.76 48.23 30.22 0.00 0.00 0.00 9 63.70 573.30 1.00 6 

Thiodicarb 75WP 750 g a.i/ha 100 90.08 73.46 65.69 41.36 31.29 14.62 0.00 14 59.50 833.00 1.45 3   
P – Period of toxicity persistence (days) T – Mean per cent mortality PTI – Persistent toxicity index RE – Relative efficacy ORE – Order of relative efficacy 



 

 
59.3% respectively). 

 
During the second season, (Table 2) the mean 

shoot and fruit damage 1, 3, 7 and 10 DAT ranged 

from 9.8 to 21.1 and 9.0 to 19.3 per cent respectively. 

Spinetoram 54 and 45 g a.i/ha were equally effective  
and significantly superior in reducing the damage to 
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9.8 and 10.2 per cent shoot damage (80.4 and 79.6% 

reduction over control) and 9.0 and 9.6 per cent fruit 

damage respectively (81.1 and 79.8% reduction). 

Lower dose of spinetoram 36 g a.i/ha (15.4 and 

16.1% with 69.2 and 66.2% reduction respectively), 

emamectin benzoate (17.4 and 16.5% with 65.2 

and 65.4% reduction respectively) and thiodicarb 
 

Table 2. Effect of spinetoram 12 SC on shoot and fruit damage due to L. orbonalis and fruit yield on brinjal   
    Damage (%)     Yield  
          

 
Sep 2011-Jan 2012 

Mar 2012-July 
Sep 2011-Jan 2012 Mar 2012-July 2012 

Sep 2011-Jan Mar 2012-July 
 

2012 
 

2012 2012         

Treatment 

            

Mean 
% 

Mean 
% 

Mean % redu Mean % redu 
 

% incr 
 

% incr  
redu redu Fruit Fruit  

shoot shoot fruit ction fruit ction ease ease  
ction ction yield yield  

damage damage damage over damage over over over  
over over (q/ha) (q/ha)  

(%) (%) (%) control (%) control control control  
control control 

  

           

Spinetoram12 SC 11.5c 70.4 15.4b 69.2 18.6c 68.6 16.1c 66.2 115.9c 42.6 125.1b 45.2 
36 g a.i./ha             

Spinetoram12 SC 7.3b 81.2 10.2a 79.6 12.3b 79.2 9.6b 79.8 122.5b 50.7 130.9ab 51.9 
45 g a.i./ha             

Spinetoram12 SC 6.9a 82.3 9.8a 80.4 11.7a 80.2 9.0a 81.1 129.4a 59.0 133.7a 55.1 
54g a.i./ha             

Emamectin benzoate 12.1d 68.9 17.4c 65.2 20.4d 65.5 16.5d 65.4 108.4d 

33.3 
123.9b 43.7 

5SG 8.5 g a.i/ha            

Chlorpyriphos 20 EC 15.7f 59.7 21.1d 57.8 24.6f 58.4 19.3f 59.5 98.1f 

20.7 
105.3c 22.1 

200g a i/ha            

Thiodicarb 75WP 12.6e 67.6 18.3c 63.4 21.4e 63.8 18.1e 62.0 104.6e 28.7 123.6b 43.4 

750 g a.i/ha            

- 
Untreated check 38.9g - 49.6e - 59.3g - 47.1g - 81.4g - 86.5d  

CD at 5% 0.30 - 1.24 - 0.1 - 0.29 - 0.014 - 0.026 
- 

 

SEd 0.14 - 0.57 - 0.05 - 0.13 - 0.006 - 0.012 
- 

 
             

 
Data are means of three replications.  
Figures were transformed by arc sine transformation (shoot and fruit damage) and logarithmic transformation (fruit yield) during analysis. Original values are given in table. Means within 

columns lacking common lower case superscript are significantly different (p<0.05) 

 
(18.3 and 18.1% with 63.4 and 62.0% reduction 

respectively) resulted in moderate control of shoot 

and fruit damage on brinjal. Chlorpyriphos however 

 
registered higher shoot and fruit damage of 21.1 and  
19.3 per cent with per cent reduction of 57.8 and 

59.5 respectively.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Fig. 1. Persistence of spinetoram 12 sc against larvae 

 
The present observations on the effectiveness of 

spinetoram 12 SC are in conformity with those of 

Anandkumar et al. (2002) and Sandip Patra et al. 

(2009) who reported that spinosad 50 g a.i/ha 

recorded the highest protection over control in shoot 

and fruit infestation and the highest fruit yield which 

was significantly superior over other treatments in 

brinjal. Sinha and Sharma (2008) also reported the 

effectiveness of spinosad against brinjal shoot and 

fruit borer, L. orbonalis. Naik et al. (2008) observed 

that spinosad @ 0.015% was the most effective in 

reducing shoot infestation of L. orbonalis besides 

recording higher brinjal fruit yield and Gautam et 

 
al. (2008) reported that spinosad and emamectin 

benzoate were the most effective treatments in 

reducing singnificantly the infestation of L. orbonalis in 

brinjal. Sinha and Nath (2011) reported that spinosad 

45 SC recorded the lowest mean shoot infestation 

(13.7%), lowest population of whiteflies (6.70/3 

leaves), leaf hoppers (5.63/3 leaves) and highest fruit 

yield (153. 23 q/ha) in brinjal. 
 
Effect of spinetoram 12 SC on fruit yield 
 

In field experiments, data on marketable yield 

of brinjal fruits ranged from 81.4 to 129.4 q / ha and  
from 86.5 to 133.7 q / ha respectively in all treatments 
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(Table 2). The highest yield in both seasons was 

registered in spinetoram 12 SC @ 54 g ai/ha (129.4 

and 133.7 q/ha) followed by spinetoram 12 SC @ 45 g 

a.i /ha (122.5 and 130.9 q/ha) and spinetoram 12 SC 

@ 36 g a.i / ha (115.9 and 125.1 q/ha) respectively. 

These were followed by emamectin benzoate (108.4 

and 123.9 q/ha), thiodicarb (104.6 and 123.6 q/ha) 

and chlorpyriphos (98.1 and 105.3 q/ha), compared to 

untreated check which registered only 81.4 and  
86l.5 q/ha fruit yield in first and second seasons 

respectively. Sandip Patra et al. (2009) and Sinha 

and Nath (2011) reported that spraying of spinosad 

resulted in the highest fruit yield in brinjal compared 

to other insecticides which was similar to the 

present observations on fruit yield of brinjal due to 

application of spinetoram. Thus spinetoram 12 SC 

was very effective against L. orbonalis larval with 

enhanced fruit yield in brinjal. 
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