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Abstract 
New formulation of Chlorantraniliprole 4.3% + Abamectin 1.7% SC was tested for bioefficacy against 
Liriomyza trifolii (Burgess) in tomato during 2011-12 and 2012-13. Chlorantraniliprole 4.3% + 
Abamectin 1.7% SC @ 24, 30, 36 and 60 g a.i. ha-1 along with standard check, Chlorantraniliprole 18.5% 
SC @ 30 g a.i. ha-1 abamectin 1.9 EC @ 15 g a.i. ha-1 and lambda cyhalothrin 4.9 CS @ 15 g a.i. ha-1 
tested against L. trifoli. Results showed that Chlorantraniliprole 4.3% + Abamectin 1.7% SC was 
significantly effective when sprayed twice at 15 days interval, minimized the incidence of L. trifoli and 
increased fruit yield.   
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Introduction 
Tomato (Solanum lycopersicum = Lycopersicon esculentum) is one of the most important and 
widely grown vegetable crops of both tropics and subtropics originated from Peruvian and 
Mexican regions [1]. Tomato occupies an area of 4.6 million hectares in the world with a 
production of 128 million tones [2]. In India, it is cultivated in about 0.82 million hectares with 
a production of 13.77 million tonnes and productivity is 19.5 metric tonnes/ha 
(www.indiastat.com). Major contribution to national tomato production is made by the states 
of Bihar, Karnataka, Uttar Pradesh, Uttarakhand, Orissa, Andhra Pradesh, Maharashtra, 
Madhya Pradesh and Assam [3]. 
The crop is severely damaged by many insect pests and the major pests of tomato are tomato 
fruit borer, Helicoverpa armigera (Hubner), leaf eating caterpillar, Spodoptera litura (Fab.), 
American serpentine leafminer Liriomyza trifolii (Burgess), two spotted red spider mite 
Tetranychus urticae (Koch) etc [4]. The serpentine leaf miner, L. trifolii (Burgess) (Diptera: 
Agromyzidae), an invasive pest was accidentally introduced into India from America along 
with chrysanthemum cuttings [5]. In India, it was initially recorded on 55 plant species [6] that 
included pulses, oil seeds, vegetables, green manures and fibre crops. Due to leafminer up to 
90% of tomato foliage may be lost if populations increase uncontrolled [7]. Leafminer often 
prefers shaded and older leaves that are less productive photosynthetically.  
Commonly used systemic insecticides have lost their efficacy because of their continuous and 
indiscriminate use. Hence, there is a growing interest in the discovery of new classes of 
insecticides to overcome resistance, resurgence and also to exercise better management of 
pests [8]. Chlorantraniliprole is a member of a new class of insecticides, the anthranilic 
diamides. Its selectivity binds to rynaodine receptors (RyR) in insect muscles, which results in 
an uncontrolled release of internal calcium stores from the sarcoplamic reticulum causing 
impaired regulation of muscle contraction and leading to feeding cessation, lethargy, paralysis 
and death in target organisms [9]. Abamectin is a semi synthetic derivative of avermectin 
produced as fermentation metabolites of soil actinomycetes, Streptomyces avermitilis Burg. 
[10]. It affect the action of picrotoxin (chloride ion channel blocker) and bicuculline (GABA 
receptor antagonist) and causing excitation of the nervous system, leading to cessation of 
feeding and paralysis [9,11]. Most of the new insecticides are relatively selective to specific 
group of insects and even to a specific stage of the target pests, leading to preservation of more 
of the natural enemies of pests [11]. These compounds may be good alternative for conventional 
insecticides for a selective insect pest control. Keeping the above facts in view an attempt has 
been made to study the assess the bio-efficacy of some newer insecticides against leaf miner, 
Liriomyza trifolii in tomato. 
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2. Materials and Methods 
The two field trials were conducted at Vegetable Research 
Centre (VRC), G.B. Pant University of Agriculture & 
Technology, Pantnagar, Udham Singh Nagar (Uttarakhand) 
using tomato variety ‘Pant Tomato 3’ in the month of 
December- April, 2011-12 and 2012-13, respectively. 
Bioefficacy of new formulation (NF) of Chlorantraniliprole 
4.3% + Abamectin 1.7% SC @ 24, 30, 36, 60 g a.i. ha-1 along 
with standard check, Chlorantraniliprole 18.5% SC @ 30 g 
a.i. ha-1, Abamectin 1.9 EC @ 15 g a.i. ha-1 and Lambda 
cyhalothrin 4.9 CS @ 15 g a.i. ha-1 against H. armigera in 
tomato. The experiments were carried out in plots of 3 × 3 m 
size in a randomized block design with eight treatments 
replicated thrice. The treatments were imposed two times 
based on economic threshold level (ETL) at 15 days interval 
commencing from 75th day after transplanting (DAT) in the 
first experiment and 80th DAT in the second experiment. The 
spraying was done with pneumatic knapsack sprayer using 
500 litres of spray fluid / ha. 
The observation on leaf miner population was taken prior to 
spraying and 3, 5, 7 and 10 days after spraying and counts 
were made on the basis of number of mines per compound 
leaf from the upper as well as lower portion of each plant.  
 
2.1 Statistical analysis 
The computation of analysis of variance of data collected 
from field experiment were done by using one factor 
Randomized Block Design (RBD). Per cent data was 
transformed to angular transformation, while the data 
regarding leafminer population was subjected to square root 
transformation. After determination of significance of 
difference between the treatment means at (0.05) percent 
probability, critical difference was calculated in order to 
compare the treatment means. Valid conclusions were drawn 
by using F-test. 
 
3. Results and Discussion 
3.1 Effect of newer insecticides against population of 
Leafminer, L. trifolii during 2011-12 
On one day before first spray the mean population of L. 
trifolii varied from 3.89 to 4.52 leafminer plant-1 (Table 1). At 
3rd day after 1st spray, the population of leafminer was 
recorded lowest (1.23 leafminer plant-1) with 
Chlorantraniliprole 4.3% + Abamectin 1.7% SC @ 30 g a.i/ha 
and showed significant difference from all other treatments 
exhibiting highest efficacy followed by Chlorantraniliprole 
4.3% + Abamectin 1.7% SC @ 60 g a.i/ha (1.45 leafminer 
plant-1), Chlorantraniliprole 4.3% + Abamectin 1.7% SC @ 
24 g a.i/ha (1.46 leafminer plant-1) (both at par with each 
other), Chlorantraniliprole 4.3% + Abamectin 1.7% SC @ 36 
g a.i/ha (1.75 leafminer plant-1), Chlorantraniliprole 18.5% SC 
@ 36 g a.i/ha (1.89 leafminer plant-1), abamectin 1.9 EC @ 15 
g ai/ha (2.12 leafminer plant-1), lamda cyhalothrin 4.9 CS @ 
15 g a.i/ha (2.61 leafminer plant-1) in decreasing order of their 
efficacy as evident by the increasing trend of leafminer 
population irrespective to these treatments. However, the 
population of leafminer in all the treatments was significantly 
less than untreated control (4.41 leafminer plant-1). Highest 
number of leafminer (4.11 leafminer plant-1) on the other hand 
was recorded with the control experiment. The same trend 
was observed on 7th day after 1st spray.  
At 10th day after 1st spray, the leafminer population was zero 
with Chlorantraniliprole 4.3% + Abamectin 1.7% SC @ 30 g 
a.i/ha which was at par with Chlorantraniliprole 4.3% + 
Abamectin 1.7% SC @ 24 g a.i/ha (0.58 leafminer plant-1), 
Chlorantraniliprole 4.3% + Abamectin 1.7% SC @ 60 g a.i/ha 

(0.58 leafminer plant-1), Chlorantraniliprole 4.3% + 
Abamectin 1.7% SC @ 36 g a.i/ha (0.65 leafminer plant-1) 
and Chlorantraniliprole 18.5% SC @ 30 g a.i/ha (0.77 
leafminer plant-1). Abamectin 1.9 EC @ 15 g ai/ha (1.16 
leafminer plant-1), lamda cyhalothrin 4.9 CS @ 15 g a.i/ha 
(2.88 leafminer plant-1) were the next which showed less 
effectiveness as compared to other insecticidal treatments. 
The population of leafminer (2.81 leafminer plant-1) in 
untreated control was found significant as compared to all the 
treatments. 
One day before 2nd spray, the populations of leafminer varied 
from 1.22 to 3.01 leafminer plant-1 (Table 1). At 3rd day after 
2nd spray, population of L. trifolii was again minimum (0.49 
leafminer plant-1) with Chlorantraniliprole 4.3% + Abamectin 
1.7% SC @ 30 g a.i/ha followed by Chlorantraniliprole 4.3% 
+ Abamectin 1.7% SC @ 24 g a.i/ha (0.68 leafminer plant-1), 
Chlorantraniliprole 4.3% + Abamectin 1.7% SC @ 60 g a.i/ha 
(1.04 leafminer plant-1), Chlorantraniliprole 4.3% + 
Abamectin 1.7% SC @ 36 g a.i/ha (1.00 leafminer plant-1) 
(which were at with each other), Chlorantraniliprole 18.5% 
SC @ 30 g a.i/ha (1.28 leafminer plant-1), abamectin 1.9 EC 
@ 15 g ai/ha (1.17 leafminer plant-1). Amongst all the 
insecticidal treatments the maximum leafminer population 
was recorded with lambda cyhalothrin 4.9 CS @ 15 g a.i/ha 
(1.46 leafminer plant-1). This was in comparison to the 
untreated control where the population of leafminer was to the 
extent of 2.60 leafminer plant-1, exhibiting a significant 
difference. A more or less similar trend of efficacy was also 
observed at 7th day after 2nd spray.  
At 10th day after 2nd spray, all the treatments exhibited their 
effectiveness against the population of leafminer. Zero 
population was recorded with Chlorantraniliprole 4.3% + 
Abamectin 1.7% SC @ 30 g a.i/ha which was at par with all 
other treatments except lambda cyhalothrin 4.9 CS @ 15 g 
a.i/ha (1.81 larvae plant-1) and control (2.20 larvae plant-1).  
Thus, on the basis of overall mean population of leafminer the 
order of efficacy of different treatments as recorded during 
the course of study was: Chlorantraniliprole 4.3% + 
Abamectin 1.7% SC @ 30 g a.i/ha > Chlorantraniliprole 4.3% 
+ Abamectin 1.7% SC @ 24 g a.i/ha > Chlorantraniliprole 
4.3% + Abamectin 1.7% SC @ 60 g a.i/ha > 
Chlorantraniliprole 4.3% + Abamectin 1.7% SC @ 36 g a.i/ha 
> Abamectin 1.9 EC @ 15 g a.i/ha> Chlorantraniliprole 
18.5% SC @ 30 g a.i/ ha > lamda cyhalothrin 4.9 CS @ 15 g 
a.i/ha> untreated check (Table 1). 
 
3.2 Effect of newer insecticides against population of 
leafminer, L. trifolii during 2012-13 
One day before 1st spray, the leafminer population varied 
from 3.50 to 4.09 leafminer plant-1 which was non-significant 
(Table 2). At 3rd day after 1st spray, the population of L. 
trifolii was again recorded to be minimum (1.05 leafminer 
plant-1) with Chlorantraniliprole 4.3% + Abamectin 1.7% SC 
@ 30 g a.i/ha (with significant difference from all other 
treatments) followed by Chlorantraniliprole 4.3% + 
Abamectin 1.7% SC @ 24 g a.i/ha (1.43 leafminer plant-1), 
Chlorantraniliprole 4.3% + Abamectin 1.7% SC @ 60 g a.i/ha 
(1.47 leafminer plant-1) (both at par with each other), 
Chlorantraniliprole 4.3% + Abamectin 1.7% SC @ 30 g a.i/ha 
(1.89 leafminer plant-1), Chlorantraniliprole 18.5% SC @ 30 g 
a.i/ ha (1.73 leafminer plant-1), Abamectin 1.9 EC @ 15 g 
a.i/ha (1.78 leafminer plant-1) and lambda cyhalothrin 4.9 CS 
@ 15 g a.i/ha (2.14 leafminer plant-1). However, the number 
of leafminer/plant in all the treatments was significantly less 
than untreated control (3.68 leafminer plant-1). 
At 7th day after 1st spray, all the treatments showed their 
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effectiveness against the population of L. trifolii. However, 
zero population was registered with Chlorantraniliprole 4.3% 
+ Abamectin 1.7% SC @ 30 g a.i/ha followed by 
Chlorantraniliprole 4.3% + Abamectin 1.7% SC @ 60 g a.i/ha 
(0.50 leafminer plant-1), Chlorantraniliprole 4.3% + 
Abamectin 1.7% SC @ 36 g a.i/ha (0.79 leafminer plant-1), 
Chlorantraniliprole 4.3% + Abamectin 1.7% SC @ 24 g a.i/ha 
(0.80 leafminer plant-1), Abamectin 1.9 EC @ 15 g a.i/ha 
(1.41 leafminer plant-1), Chlorantraniliprole 18.5% SC @ 30 g 
a.i/ ha (1.71 leafminer plant1) and lambda cyhalothrin 4.9 CS 
@ 15 g a.i/ha (2.31 leafminer plant-1). All the above values 
were significantly less than untreated control (2.61 leafminer 
plant-1). A more or less similar trend of efficacy was also 
recorded at 10th day after 1st spray. 
At one day before 2nd spray, the population of leafminer in 
various treatments varied from 1.02 to 2.40 leafminer plant-1. 
But, at 3rd day after 2nd spray, population of leafminer was 
considerably decreased. It was minimum (0.40 leafminer 
plant-1) with Chlorantraniliprole 4.3% + Abamectin 1.7% SC 
@ 30 g a.i/ha, followed by Chlorantraniliprole 4.3% + 
Abamectin 1.7% SC @ 36 g a.i/ha (0.73 leafminer plant-1), 
Chlorantraniliprole 4.3% + Abamectin 1.7% SC @ 60 g a.i/ha 
(0.74 leafminer plant-1), Chlorantraniliprole 4.3% + Abamectin 
1.7% SC @ 24 g a.i/ha (0.90 leafminer plant-1). Next in the 
order of efficacy were: Chlorantraniliprole 18.5% SC @ 30 g 
a.i/ ha (1.03 leafminer plant-1), Abamectin 1.9 EC @ 15 g 
a.i/ha (1.67 leafminer plant-1) and lambda cyhalothrin 4.9 CS 
@ 15 g a.i/ha (1.85 leafminer plant-1) (all at par with each 
other) which showed increasing order of leafminer population 
per plant. However, in all the treatments the population of 
leafminer was significantly less than untreated control (2.45 
leafminer plant-1). A more or less similar trend of efficacy 
was also observed at 7th and 10th day after 2nd spray. 
On the basis of overall mean leafminer population, the order 
of efficacy of different treatments as recorded during the 
course of the study was: Chlorantraniliprole 4.3% + 
Abamectin 1.7% SC @ 30 g a.i/ha > Chlorantraniliprole 4.3% 
+ Abamectin 1.7% SC @ 36 g a.i/ha > Chlorantraniliprole 
4.3% + Abamectin 1.7% SC @ 24 g a.i/ha > 
Chlorantraniliprole 4.3% + Abamectin 1.7% SC @ 60 g a.i/ha 
> Chlorantraniliprole 18.5% SC @ 30 g a.i/ ha > Abamectin 
1.9 EC @ 15 g a.i/ha > lamda cyhalothrin 4.9 CS @ 15 g 

a.i/ha> untreated check (Table 2). 
 The overall data obtained during the cropping seasons 2011-
12 and 2012-13, on the population of L. trifolii after the 
application of seven tested insecticides (after two spray) in 
different treatments showed almost similar pattern. Thus, the 
application of Chlorantraniliprole 4.3% + Abamectin 1.7% 
SC @ 30 g a.i/ha and Chlorantraniliprole 4.3% + Abamectin 
1.7% SC @ 36 g a.i/ha in the present study appeared to be 
most effective treatments followed by Chlorantraniliprole 
4.3% + Abamectin 1.7% SC @ 24 g a.i/ha, Chlorantraniliprole 
4.3% + Abamectin 1.7% SC @ 60 g a.i/ha, Chlorantraniliprole 
18.5% SC @ 30 g a.i/ ha, Abamectin 1.9 EC @ 15 g a.i/ha 
and lamda cyhalothrin 4.9 CS @ 15 g a.i/ha (Table 1 and 2). 
Two years data revealed that maximum reduction of leafminer 
population took place with Chlorantraniliprole 4.3% + 
Abamectin 1.7% SC @ 30 g a.i/ha. The present finding is in 
corroborates with [12] who found that chlorantraniliprole 4.3% 
+ abamectin 1.7% SC at 60, 36 and 30 g a.i. ha-1, effected 
maximum reduction of leafminer damage to the extent of 
78.28, 71.75, 69.54 and 59.45, 54.01, 48.66 per cent; leaf 
miner population to the extent of 99.36, 97.52, 95.12 and 
92.09, 89.73, 89.73 maggots plant-1 in first and second season. 
The present finding are in agree with [13] who reported that 
chlorantraniliprole + abamectin at 50.4 mg a.i. L−1 treatment 
resulted in 100% larval mortality with minimal or no feeding 
in all populations. Present finding also agrees with that of [14] 
who reported that chlorantraniliprole and abamectin 
significantly reduced the leaf miner population and with that 
of [15] who reported that abamectin at 0.002 per cent was 
found to be the most effective treatment in reducing leafminer 
infestation to 13.61 and 16.50 per cent at 5 and 7 DAS 
respectively. Significant reduction in leafminer damage was 
observed after II and III spray of chlorantraniliprole 20% SC 
at 25, 30 and 20 g a.i. ha-1 and per cent leaf damage was 9.48, 
9.60 and 9.95 respectively in bitter gourd [16]. The present 
study also revealed that lambda cyahlothrin 4.9 CS @15 g 
a.i/ha treated plots gradually increased leafminer population at 
5 days after second application, which was agreement with [17] 
who reported novaluron to be most effective insecticide as it 
caused lowest leafminer larval density per plant, whereas 
plants treated with lambda-cyhalothrin increased leafminer 
density.

 
Table 1: Effect of newer insecticides molecules against population of leafminer, L. trifolii in tomato during 2011-12 

 

 
Dose  

(g a.i. ha-1) 

Number of mines per plants * 
 

Treatments 
 

First spray Second Spray 

PTC 3 DAT 7 DAT 
10 

DAT 
Mean

% 
ROC 

PTC 3DAT 7 DAT 
10 

DAT 
Mean

% 
ROC

Chlorantraniliprole 4.3% + 
Abamectin 1.7% SC 24 4.12 1.46 

(1.05)ab
0.75 

(0.85)ab
0.58 

(0.77)b 1.31 69.35 1.24 0.68 
(1.05)ab 

0.24 
(0.85)a 

0.12 
(0.77)a 0.49 79.40

Chlorantraniliprole 4.3% + 
Abamectin 1.7% SC 30 4.08 1.23 

(0.97)a 
0.28 

(0.79)a 
0.00 

(0.70)a 0.91 78.82 1.22 0.49 
(0.97)a 

0.13 
(0.79)a 

0.00 
(0.70)a 0.35 85.25

Chlorantraniliprole 4.3% + 
Abamectin 1.7% SC 36 4.47 1.75 

(1.21)ab
0.94 

(1.09)bc
0.65 

(1.04)b 1.40 67.22 1.72 1.00 
(1.21)ab 

0.70 
(1.09)bc 

0.65 
(1.04)a 0.89 62.76

Chlorantraniliprole 4.3% + 
Abamectin 1.7% SC 60 3.89 1.45 

(1.23)ab
0.75 

(0.91)ab
0.58 

(0.93)b 1.17 72.65 1.51 1.04 
(1.23)ab 

0.36 
(0.91)ab 

0.42 
(0.93)a 0.74 69.02

Chlorantraniliprole 18.5% SC 30 4.21 1.89 
(1.33)bc

1.43 
(1.19)c 

0.77 
(1.06)b 1.77 58.58 2.00 1.28 

(1.33)bc 
1.11 

(1.26)c 
0.90 

(1.14)a 1.17 51.40

Abamectin 1.9 EC 15 4.00 2.12 
(1.28)cd

1.32 
(1.21)bc

1.16 
(1.16)c 1.93 54.94 1.95 1.17 

(1.28)ab 
0.92 

(1.18)c 
0.79 

(1.09)a 1.02 57.46

Lambda cyhalothrin 4.9 CS 15 4.08 2.61 
(1.37)d 

2.73 
(1.46)d 

2.88 
(1.51)d 2.82 34.20 2.34 1.46 

(1.39)c 
1.65 

(1.46)d 
1.81 

(1.51)b 1.61 33.04

Untreated Control - 4.52 4.41 
(1.75)e 

4.08 
(1.58)e 

3.92 
(1.64)e 4.28 - 3.01 2.60 

(1.75)d 
2.01 

(1.58)d 
2.20 

(1.64)b 2.40 - 

Sem  0.188 0.221 0.135 0.210   0.183 0.215 0.139 0.284   
CD (0.05%)  0.57 0.67 0.40 0.63   0.55 0.65 0.42 0.86   

PTC- Pre treatment count; DAT- Days after treatments, ROC - Reduction over control, * Mean of three replications 

Values in parentheses are 5.0x  transformed values 
In a column means followed by a common letter(s) are not significantly different by DMRT (P=0.05) 
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Table 2: Effect of newer insecticides molecules against on population of leafminer, L. trifolii in tomato during 2012-13 
 

 
Dose  

(g a.i. ha-1) 

Number of mines per plants * 
 

Treatments 
 

First spray Second Spray 

PTC 3 DAT 7 DAT 10 DAT Mean
% 

ROC
PTC 3DAT 7 DAT 

10 
DAT 

Mean
% 

ROC
Chlorantraniliprole 4.3% + 

Abamectin 1.7% SC 24 3.50 1.43 
(1.38)ab

0.80 
(1.14)b

0.66 
(1.07)bc 1.19 60.49 1.04 0.90 

(1.18)b 
0.13 

(0.78)a 
0.14 

(0.79)a 0.53 78.70

Chlorantraniliprole 4.3% + 
Abamectin 1.7% SC 30 3.73 1.05 

(1.24)a 
0.00 

(0.70)a 
0.00 

(0.70)a 0.60 79.93 1.02 0.40 
(0.94)a 

0.00 
(0.70)a 

0.00 
(0.70)a 0.28 88.70

Chlorantraniliprole 4.3% + 
Abamectin 1.7% SC 36 4.16 1.89 

(1.54)bc
0.79 

(1.13)b
0.62 

(1.05)bc 1.45 51.84 1.32 0.73 
(1.10)ab 

0.12 
(0.77)a 

0.29 
(0.88)a 0.53 78.54

Chlorantraniliprole 4.3% + 
Abamectin 1.7% SC 60 3.71 1.47 

(1.40)ab
0.50 

(0.99)b
0.20 

(0.83)ab 0.98 67.32 1.40 0.74 
(1.10)ab 

0.27 
(0.86)a 

0.03 
(0.72)a 0.54 78.12

Chlorantraniliprole 18.5% 
SC 30 3.75 1.73 

(1.49)bc
1.71 

(1.43)c 
1.03 

(1.22)cd 1.65 45.27 1.51 1.03 
(1.23)b 

0.86 
(1.16)b 

0.99 
(1.21)b 1.04 57.99

Abamectin 1.9 EC 15 3.84 1.78 
(1.50)bc

1.41 
(1.37)c 

1.39 
(1.37)d 1.86 38.28 1.71 1.67 

(1.47)c 
0.96 

(1.20)b 
0.93 

(1.19)b 1.33 46.05

Lambda cyhalothrin 4.9 
CS 15 3.95 2.14 

(1.62)c 
2.31 

(1.67)d
2.16 

(1.62)e 2.31 23.37 1.83 1.85 
(1.52)c 

2.02 
(1.58)c 

2.11 
(1.61)c 1.94 21.72

Untreated Control - 4.09 3.68 
(2.04)d

2.61 
(1.76)d

2.50 
(1.73)e 3.01 - 2.40 2.45 

(1.71)d 
2.48 

(1.72)d 
2.37 

(1.68)c 2.47 - 

Sem  0.703 0.172 0.135 0.188   0.184 0.151 0.117 0.125   
CD (0.05%)  NS 0.52 0.40 0.57   0.55 0.46 0.355 0.38   

PTC- Pre treatment count; DAT- Days after treatments, ROC - Reduction over control, * Mean of three replications 

Values in parentheses are 5.0x  transformed values 
In a column means followed by a common letter(s) are not significantly different by DMRT (P=0.05) 
 
4. Conclusion 
The present study was concluded that the newer insecticide, 
Chlorantraniliprole 4.3% + Abamectin 1.7% SC @ 30 g ai/ha, 
proved to be more effective against leafminer. It is also quite 
that this can be good alternative chemical against 
conventional insecticides for achieving the rapid control 
against insect pests.  
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