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Abstract 
The present study revealed that the treatment application of chorantriniliprole 18.5 SC @ 30 g a.i. per ha 
was found to be most effective in reducing population of Melanagromyza obtusa (Malloch) on one, three, 
seven, ten and fourteen days after first and second spray i.e. 46.33, 25.33, 16.67, 14.00 and 28.00; 41.33, 
40.00, 17.67, 14.00 and 28.67 pod flies (larvae + pupae) per 100 pods and followed by neem oil @ 3 
percent i.e. 50.67, 33.33, 22.67, 18.00 and 24.00; and 43.67, 44.67, 22.00, 17.67 and 31.33 pod flies per 
100 pods indicating that these insecticides were more effective in suppressing M. obtusa population 
(larvae + pupae). Application of Eucalyptus oil @ 5 percent (60.67, 63.67, 54.33, 55.00 and 71.67; and 
54.67, 58.33, 54.33, 53.00 and 66.00 pod flies per 100 pods on one, three, seven, ten and fourteen days 
after first and second spray) resulted as less effective in suppressing the population of pest, M. obtusa. 
The maximum population of M. obtusa was observed in untreated control i.e. 73.67, 98.67, 111.67, 
122.67 and 156.67; and 100.33, 74.33, 131.67, 132.67 and 171.67 pod flies per 100 pods on one, three, 
seven, ten and fourteen days after first and second spray indicating that application of insecticides is 
necessary to suppress the M. obtusa population. 
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1. Introduction 
Pigeonpea (Cajanus cajan (L) Millsp.) is commonly known as red gram or tur or arhar. After 
chickpea, it is the second most important grain legume in India [1]. In India, pigeon pea was 
cultivated on 3.88 million hectare area with the production of 3.29 million tones resulting in 
average productivity of 849 kg per ha [2]. About 250 species of insects belonging to 8 orders 
and 61 families have been found to attack on pigeonpea [3]. Although many insect feeds upon 
pigeonpea from the seedling stage, most of the economic damage is caused by the pests 
feeding upon the flowers and pods, respectively. The important pests of pigeonpea are gram 
pod borer, pod fly, plume moth, spotted pod borer and pod bug, respectively. Amongst these, 
insect pests associated with the fruiting phase of crop especially, the pod borer complex viz., 
gram pod borer (Helicoverpa armigera Hubner), pod fly (Melanagromyza obtusa Malloch) 
and plume moth (Exelastis atomosa Walshingham) cause losses in grain yield ranging from 30 
to 100 percent [4]. Melanagromyza obtusa (Malloch) (Diptera: Agromyzidae) is a serious pest 
of pigeonpea in Northern Madhya Pradesh, Uttar Pradesh, Bihar, Delhi, Maharashtra, Gujarat, 
Orissa and Haryana [5, 6]. The losses inflicted by pod fly are higher on account of concealed 
damage habit and often remain unnoticed. The affected grains are shriveled, discolored with 
fungal infection rendering them unsuitable for sowing and consumption [7]. M. obtusa is a key 
biotic constraint for productivity in subsistence crop protection pattern; its damage varies up to 
80 percent and has been estimated about US $ 256 million annually [8]. Crop losses due to M. 
obtusa have been estimated from 10 to 95 percent [9, 10, 11, 12] and about 70 to 80 percent in 
different parts of the country [4]. The pod borer control on pigeonpea has become a tough task 
due to various reasons [13]. Insecticide application has been one of the most effective and quick 
method of reducing insect population in the field. But due to the repeated use of conventional 
insecticides, the results are not as per the expectations and hence, there is always a need of a 
new insecticidal molecule with a unique mode of action [14]. Many insecticides have been 
evaluated against this pest without considering the specificity to manage this notorious pest 
that leads to increasing residue and environmental hazards [15]. Using of different insecticides 
with green chemistry should leave lesser residues and cause a lesser environmental threat. In 
recent years, IPM components are being evolved to check infestation by this insect pest. 
Therefore, the present study is aimed at evaluating the different insecticides against population 
[larvae + pupae] of M. obtusa infesting pigeonpea to include the insecticidal molecules into
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IPM modules, which are having a novel mode of action, lesser 
residues and safe to the environment for the improvement of 
yields at farmer’s fields and to formulate timely management 
strategies against M. obtusa. 
 
2. Material and Methods 
A field experiment was conducted at Research Farm, 
Agricultural Entomology Unit, Agricultural Research Station, 
Badnapur (Vasantrao Naik Marathwada Krishi Vidyapeeth 
[VNMKV], Parbhani), Maharashtra, India during Kharif 
season of 2015-16 to determine the bioefficacy of different 
insecticidal treatments on population [larvae + pupae] of 
pigeonpea pod fly, Melanagromyza obtusa (Malloch). The 
experiment was laid out in randomized block design (RBD) 
with three replications. Eleven treatments including an 
untreated control were imposed in all three replication 
randomly. Total 33 plots of 5.4 m × 4.8 m size were sown by 
using Cv. BDN-711 with a spacing of 30 cm X 60 cm 
between plants and rows, respectively. The crop was raised 
under rainfed conditions and only a protective irrigation was 
provided during the flowering stage of the crop. Hand picking 
of pod borer, Helicoverpa armigera (Hubner) larvae and other 
lepidopteran pests on pods was done to avoid the losses 
caused by them. Pod fly, M. obtusa population [larvae + 
pupae] was counted from 100 randomly collected pods 
covering all the plants of each net plot area (4.8 m × 3.6 m) 
[16, 17, 18]. In all plots two sprayings were given. Observations 
in respect of M. obtusa population [larvae + pupae] were 
recorded on one day before and one, three, seven, ten and 
fourteen days after each spraying [19]. Figures of the 
population obtained in different insecticidal treatments were 
√x+0.5 transformed. Thus, the data obtained on population of 
M. obtusa maggots in different insecticidal treatments was 
analyzed statistically by using randomized block design as per 
the methods suggested by Panse and Sukhatme [20]. 
 
3. Results and Discussion 
The data presented in Table 1 represents population (larvae + 

pupae) of pigeonpea pod fly, Melanagromyza obtusa 
(Malloch) on one day before, one, three, seven, ten and 
fourteen days after the first spray. The population of M. 
obtusa was non-significant in all the treatments at one day 
before first spray indicating even distribution of the pest. The 
treatment application of chorantriniliprole 18.5 SC @ 30 g a.i. 
per ha was found to be most effective in reducing population 
of M. obtusa on one, three, seven, ten and fourteen days after 
first spray i.e. 46.33, 25.33, 16.67, 14.00 and 28.00 pod flies 
(larvae + pupae) per 100 pods and followed by neem oil @ 3 
percent i.e. 50.67, 33.33, 22.67, 18.00 and 24.00 pod flies per 
100 pods on one, three, seven, ten and fourteen days after first 
spray indicating that these molecules were more effective in 
suppressing M. obtusa population. The treatment application 
of flubendiamide 480 SC @ 48 g a.i. per ha (54.67, 36.33, 
28.00, 24.67 and 40.00 pod flies per 100 pods), emamectin 
benzoate 5 SG @ 11 g a.i. per ha (56.67, 40.00, 30.33, 28.00 
and 46.00 pod flies per 100 pods), lambda-cyhalothrin 4.9 CS 
@ 25 g a.i. per ha (58.00, 41.00, 29.33, 27.67 and 44.33 pod 
flies per 100 pods), custard apple seed extract @ 5 percent 
(61.67, 43.67, 32.67, 28.67 and 48.00 pod flies per 100 pods), 
Pongamia oil @ 3 percent (61.00, 57.00, 44.33, 40.33 and 
52.00 pod flies per 100 pods), triazophos 40 EC @ 500 g a.i. 
per ha (61.67, 54.33, 41.67, 39.33 and 64.33 pod flies per 100 
pods) and curry leaf extract @ 5 percent (69.67, 68.33, 47.67, 
48.33 and 66.33 pod flies per 100 pods) resulted in moderate 
suppression of M. obtusa population and all these treatments 
exhibited at par effect with each other. The treatment 
Eucalyptus oil @ 5 percent (60.67, 63.67, 54.33, 55.00 and 
71.67 pod flies per 100 pods) resulted as less effective in 
suppressing the population of pest, M. obtusa but was 
significantly superior over control. The maximum population 
of M. obtusa was observed in untreated control i.e. 73.67, 
98.67, 111.67, 122.67 and 156.67 pod flies per 100 pods on 
one, three, seven, ten and fourteen days after first spray 
indicating that application of insecticides is necessary to 
suppress the M. obtusa population. 

 
Table 1: Population (larvae + pupae) of M. obtusa in different insecticide treatments after first spray. 

 

S. No Treatments 
*Population of M. obtusa per 100 Pods 

1 DBS 1 DAS 3 DAS 7 DAS 10 DAS 14 DAS 

1 Neem oil @ 3% 70.67 
(8.44) 

50.67 
(7.15) 

33.33 
(5.82) 

22.67 
(4.81) 

18.00 
(4.30) 

24.00 
(4.95) 

2 Pongamia oil @ 3% 73.33 
(8.59) 

61.00 
(7.84) 

57.00 
(7.58) 

44.33 
(6.70) 

40.33 
(6.39) 

52.00 
(7.25) 

3 Eucalyptus oil @ 5% 76.33 
(8.77) 

60.67 
(7.82) 

63.67 
(8.01) 

54.33 
(7.40) 

55.00 
(7.45) 

71.67 
(8.50) 

4 Curry Leaf Extract @ 5% 75.00 
(8.69) 

69.67 
(8.38) 

68.33 
(8.30) 

47.67 
(6.94) 

48.33 
(6.99) 

66.33 
(8.18) 

5 Custard Apple Seed Extract @ 5% 72.67 
(8.55) 

61.67 
(7.88) 

43.67 
(6.65) 

32.67 
(5.76) 

28.67 
(5.40) 

48.00 
(6.96) 

6 Chlorantriniliprole 18.5 SC @ 30 g a.i. per ha 71.67 
(8.50) 

46.33 
(6.84) 

25.33 
(5.08) 

16.67 
(4.14) 

14.00 
(3.81) 

28.00 
(5.34) 

7 Flubendiamide 480 SC 
@ 48 g a.i. per ha 

78.00 
(8.86) 

54.67 
(7.43) 

36.33 
(6.07) 

28.00 
(5.34) 

24.67 
(5.02) 

40.00 
(6.36) 

8 Emamectin benzoate 5 SG 
@ 11 g a.i. per ha 

74.67 
(8.67) 

56.67 
(7.56) 

40.00 
(6.36) 

30.33 
(5.55) 

28.00 
(5.34) 

46.00 
(6.82) 

9 Triazophos 40 EC 
@ 500 g a.i. per ha 

83.00 
(9.14) 

61.67 
(7.88) 

54.33 
(7.40) 

41.67 
(6.49) 

39.33 
(6.31) 

64.33 
(8.05) 

10 Lambda-Cyhalothrin 4.9 CS @ 25 g a.i. per ha 71.00 
(8.46) 

58.00 
(7.65) 

41.00 
(6.44) 

29.33 
(5.46) 

27.67 
(5.31) 

44.33 
(6.70) 

11 Untreated Control 77.67 
(8.84) 

73.67 
(8.61) 

98.67 
(9.96) 

111.67 
(10.59) 

122.67 
(11.10) 

156.67 
(12.54) 

 SE ± (m) 0.33 0.18 0.46 0.37 0.38 0.31 
 CD at 5% NS 0.53 1.33 1.08 1.11 0.89 
 CV 6.60 4.07 11.29 10.28 10.89 7.16 

Figures of population in parenthesis are √x+0.5 transformed values. 
*Population = larvae + pupae 
DBS = Days before spray; DAS = Days after spray 
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The data presented in Table 2 represents population (larvae + 
pupae) of M. obtusa on one day before, one, three, seven, ten 
and fourteen days after second spray. The population of M. 
obtusa was non-significant in all the treatments at one day 
before second spray indicating even distribution of the pest. 
The treatment application of chorantriniliprole 18.5 SC @ 30 
g a.i. per ha was found to be most effective in reducing 
population (larvae + pupae) of M. obtusa on one, three, seven, 
ten and fourteen days after second spray i.e. 41.33, 40.00, 
17.67, 14.00 and 28.67 pod flies (larvae + pupae) per 100 
pods and followed by neem oil @ 3 percent i.e. 43.67, 44.67, 
22.00, 17.67 and 31.33 pod flies per 100 pods on one, three, 
seven, ten and fourteen days after second spray indicating that 
these molecules were more effective in suppressing M. obtusa 
population. The treatment application of flubendiamide 480 
SC @ 48 g a.i. per ha (46.67, 48.33, 27.33, 24.67 and 45.00 
pod flies per 100 pods), emamectin benzoate 5 SG @ 11 g a.i. 
per ha (47.33, 50.00, 31.00, 27.33 and 46.33 pod flies per 100 
pods), lambda-cyhalothrin 4.9 CS @ 25 g a.i. per ha (47.33, 

51.67, 32.00, 28.67 and 46.00 pod flies per 100 pods), custard 
apple seed extract @ 5 percent (50.00, 54.67, 35.33, 31.00 
and 49.33 pod flies per 100 pods), Pongamia oil @ 3 percent 
(52.33, 57.00, 39.67, 46.67 and 58.67 pod flies per 100 pods), 
triazophos 40 EC @ 500 g a.i. per ha (54.00, 57.00, 34.00, 
36.33 and 50.33 pod flies per 100 pods) and curry leaf extract 
@ 5 percent (49.00, 63.33, 39.33, 34.33 and 46.00 pod flies 
per 100 pods) resulted in moderate suppression of M. obtusa 
population and all these treatments exhibited at par effect with 
each other. The treatment Eucalyptus oil @ 5 percent (54.67, 
58.33, 54.33, 53.00 and 66.00 pod flies per 100 pods) resulted 
as less effective in suppressing the population of pest, M. 
obtusa but was significantly superior over control. The 
maximum population of M. obtusa was observed in untreated 
control i.e. 100.33, 74.33, 131.67, 132.67 and 171.67 pod flies 
per 100 pods on one, three, seven, ten and fourteen days after 
second spray indicating that application of insecticides is 
necessary to suppress the M. obtusa population. 

 
Table 2: Population (larvae + pupae) of M. obtusa in different insecticide treatments after second spray. 

 

S. No Treatments 
*Population of M. obtusa per 100 Pods 

1 DBS 1 DAS 3 DAS 7 DAS 10 DAS 14 DAS 

1 Neem oil @ 3% 62.00 
(7.91) 

43.67 
(6.65) 

44.67 
(6.72) 

22.00 
(4.74) 

17.67 
(4.26) 

31.33 
(5.64) 

2 Pongamia oil @ 3% 62.00 
(7.91) 

52.33 
(7.27) 

57.00 
(7.58) 

39.67 
(6.34) 

46.67 
(6.87) 

58.67 
(7.69) 

3 Eucalyptus oil @ 5% 64.00 
(8.03) 

54.67 
(7.43) 

58.33 
(7.67) 

54.33 
(7.40) 

53.00 
(7.31) 

66.00 
(8.15) 

4 Curry Leaf Extract @ 5% 63.00 
(7.97) 

49.00 
(7.04) 

63.33 
(7.99) 

39.33 
(6.31) 

34.33 
(5.90) 

46.00 
(6.82) 

5 Custard Apple Seed Extract 
@ 5% 

62.00 
(7.91) 

50.00 
(7.11) 

54.67 
(7.43) 

35.33 
(5.99) 

31.00 
(5.61) 

49.33 
(7.06) 

6 Chlorantriniliprole 18.5 SC @ 30 g a.i. per ha 65.33 
(8.11)

41.33 
(6.47)

40.00 
(6.36)

17.67 
(4.26) 

14.00 
(3.81) 

28.67 
(5.40)

7 Flubendiamide 480 SC 
@ 48 g a.i. per ha 

61.67 
(7.88) 

46.67 
(6.87) 

48.33 
(6.99) 

27.33 
(5.28) 

24.67 
(5.02) 

45.00 
(6.75) 

8 Emamectin benzoate 5 SG 
@ 11 g a.i. per ha 

70.33 
(8.42) 

47.33 
(6.92) 

50.00 
(7.11) 

31.00 
(5.61) 

27.33 
(5.28) 

46.33 
(6.84) 

9 Triazophos 40 EC 
@ 500 g a.i. per ha 

67.33 
(8.24) 

54.00 
(7.38) 

57.00 
(7.58) 

34.00 
(5.87) 

36.33 
(6.07) 

50.33 
(7.13) 

10 Lambda-Cyhalothrin 4.9 CS @ 25 g a.i. per ha 64.33 
(8.05) 

47.33 
(6.92) 

51.67 
(7.22) 

32.00 
(5.70) 

28.67 
(5.40) 

46.00 
(6.82) 

11 Untreated Control 137.67 
(11.75) 

100.33 
(10.04) 

74.33 
(8.65) 

131.67 
(11.50) 

132.67 
(11.54) 

171.67 
(13.12) 

 SE ± (m) 0.52 0.41 0.17 0.32 0.45 0.41 
 CD at 5% NS 1.18 0.49 0.94 1.29 1.18 
 CV 10.72 9.75 3.97 8.99 12.76 9.59 

Figures of population in parenthesis are √x+0.5 transformed values. 
*Population = larvae + pupae 
DBS = Days before spray; DAS = Days after spray 

 
All the insecticidal treatments were effective in managing M. 
obtusa population (larvae + pupae). Among all treatments, 
chlorantriniliprole 18.5 SC @ 30 g a.i. per ha and neem oil @ 
3 percent was found best to supress the M. obtusa in first and 
second spray. The present findings are in accordance with 
earlier reports of [21] who reported 10 percent neem oil to be 
significantly reducing pod fly incidence. Whereas, Triazophos 
0.07 percent can effectively reduce pod fly population [22]. 
Use of Pongamia oil can give an option for organically grown 
pulse crop in reducing pod fly infestation [23]. Eucalyptus oil 
was least effective against pod fly [17, 18, 24]. The treatments 
Rynaxypyr @ 40 g a.i. per ha, Endosulfan 0.07 per cent, 
Rynaxypyr @ 30 g a.i. per ha and Quinalphos 0.04 percent 
were found at par with each other showing lower larval count 
and were significantly superior over the lower doses of 

Rynaxypyr and control at 3 days after first spray. Although, 
Endosulfan showed good results after first spray, it could not 
match with Rynaxypyr @ 30 and 40 g a.i. per ha as far as 
efficacy was concerned after second spray. Similar trend in 
the larval count at 3 and 10 DAS after second and third spray 
was observed where treatment, Rynaxypyr @ 40 g a.i. per ha 
was found best and was at par as compared to other 
treatments [14]. [17] reported that the treatment applications of 
chlorantriniliprole 18.5 SC @ 30 g a.i. per ha was found best 
with a minimum maggot population of M. obtusa at first and 
second spray i.e. 34.33, 16.33, 11.67, 10.67 and 18.00; and 
30.33, 34.33, 12.00, 9.33 and 19.33 maggots per 100 pods on 
one, three, seven, ten and fourteen days after first and second 
spray and it was followed by neem oil @ 3 per cent. The 
treatment with chlorantraniliprole 18.5 SC @ 30 g a.i. per ha 
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was found best with a minimum pupal population of M. 
obtusa i.e. 12.00, 9.00, 5.00, 3.33 and 10.00; and 11.00, 5.67, 
5.67, 4.67 and 9.33 pupae per 100 pods on one, three, seven, 
ten and fourteen days after first and second spray and it was 
followed by neem oil @ 3 percent [18]. The treatment 
application of rynaxypyr (= chlorantriniliprole) 18.5 SP @ 30 
g a.i./ha found as the best treatment which recorded minimum 
larval population of M. obtusa on one, three, seven and fifteen 
day after spray i.e. 0.47, 0.13, 0.13 and 0.20 larvae per plant, 
respectively [25]. Deltamethrin + Triazophos (1 + 35 EC) @ 
0.07 percent was found to be superior and recorded 72.36 and 
68.48 percent larval reduction on seventh and fourteenth day 
after spraying, respectively [26].  
 
4. Conclusion 
The pigeonpea pod fly, Melanagromyza obtusa (Malloch) was 
found to be predominant during the year of experimentation 
and it causes significant economic losses to the pigeonpea 
crop. From the present study, it can be concluded that the 
treatment application of chlorantriniliprole 18.5 SC @ 30 g 
a.i. per ha and neem oil @ 3 percent suppress the pod flies 
(larvae + pupae) to a greater extent. These two were green 
labeled insecticides with novel mode of action, lesser residual 
levels and safe to the environment, so these insecticides may 
be utilized in IPM modules to manage M. obtusa infestation 
in pigeonpea crop at farmer’s fields.  
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