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Pigeonpea, Pod fly All the insecticides were found to be significantly superior in recording minimum

population of pod fly over untreated control. Among different insecticides,
chlorantraniliprole followed by flubendiamide and Dimethoate recorded the least
population of pod fly at 3,7 and 14 days after spray and which was statistically at par
with the sequential application of insecticides as chlorantraniliprole followed by
indoxacarb and acetamiprid in respect of reducing the population , pod damage of pod
fly and higher grain yield. These findings indicate that the pigeonpea crop required
two sprays of insecticides from pod initiation stage at 20 days interval for the
management of pigeonpea pod fly, Melanagromyza obtusa.
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INTRODUCTION production of 10.20 lakh tones and productivity of 764
kg/ha(Anonymous, 2016).

About 250 species of insects belonging to 8 orders
and 61 families have been found to attack on pigeonpea,
of thisonly few are economically important aspests(Lal,
1988). Although many insect feeds upon pigeonpeafrom
the seedling stage, most of the economic damage is
caused by the pests feeding upon the flowers and pods.
Important pest of pigeonpeaare pod borer, plume moth,

Pigeonpea is one of the major pulse crops of the
tropics and subtropics. Though Indiaislargest producer
of pigeonpea, the productivity has always been concern.
Pigeonpea is an important Kharif pulse crop grown in
India. Areaunder pigeonpeain Indiaisabout 5.13 million
hectare with an annual production of 4.23 million tones
and productivity of 824 kg/ha. Areaunder pigeonpeain
Maharashtraisabout 13.34 |akh hectare with an annual
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pod fly and pod bug. Amongst these, insect pests
associated with fruiting phase of crop especially, the pod
borer complex viz., pod borer (Helicoverpa armigera
Hubner), tur plume moth (Exelastis atomosa
Walshingham) and pod fly (Melanagromyza obtuse
Malloch) causelossesin grain yield ranging from 30 to
100 per cent (Adgkar et al., 1993). Melanagromyza
obtusa (Mall.) (Diptera:Agromyzidae) isaserious pest
of pigeonpea in Northern Madhya Pradesh, Uttar
Pradesh, Bihar, Delhi, Maharashtra, Gujarat, Orissaand
Haryana(Bindraand Jakhmola, 1967). Theyounglarvae
of the fly damage to seeds. M. obtusa appears at pod
initiationtill maturity of crop. Thelossesinflicted by pod
fly are higher on account of concealed damage habit
and often remain unnoticed. The damage is evident on
account of pin head exit holeson the pods. The affected
grains are shriveled, discolored with fungal infection
rendering them unsuitable for sowing and consumption
(Shanower et al., 1998).

MATERIALANDMETHODS

Thefield experiment was conducted at Entomol ogy
Research Farm, Agricultural Research Station, Badnapur,
VNMKYV, Parbhani during Kharif season of 2016. The
experiment was carried out in Randomized Block Design
(RBD) using pigeonpea variety BSMR-736, with eight
treatments and threereplicationsinaplot sizeof 7.20m
x 4.50 m2, Row to row and plant to plant spacing was
maintained at 90 cm x 30 cm. The treatments T, -
acephate 75SP @ 7509 a.i./ha, T,- acetamiprid 20SP@
20ga.i./ha, T - chlorantraniliprole 18.5%SC @ 30g a.i./
ha>acephate 75SP @ 750g a.i./ha, T ,- chlorantraniliprole
18.5%SC @ 30g a.i./ha>acetamiprid 20SP@ 20g a.i. /
ha, T,- chlorantraniliprole 18.5%SC @ 30g a.i./ha
>indoxacarb 15.8 EC @ 73g a.i./ha>acetamiprid 20 SP@
20g a.i./ha, T - chlorantraniliprole 18.5%SC @ 30g a.i./
ha >flubendiami de20WG@ 73g a.i./ha>dimethoate 30
EC @ 600g a.i./ha, T_- Dimethoate 30 EC@ 600g a.i./
ha and T,- untreated control etc. were evaluated for
their bio-efficacy against pod fly on pigeonpea. Crop was
rai sed with recommended agronomic practices. Thefirst
spray was applied at pod initiation stage, second spray
was administered at pod devel opment stage of the crop
through high volume hand operated knapsack sprayer.
The sprays were applied at evening hours to minimize
the toxicity for relative pollinators and support their
conservation. The pre-treatment count was made a day

before, while, post treatment countswere made on three,
seven and fourteen days after each spray, respectively
(Dhaka et al., 2011 and Patel and Patel, 2013).

Theincidenceof pod fly in pigeonpeawasrecorded
on the basis of per cent pod damage. For this, 50 green
pods were collected periodically from pod formation
stage to till harvesting of the crop and pre-treatment
observationswere recorded 24 hours before application
of treatments and 3¢, 7" and 14" days after spraying.
Damaged podswere sorted out by detecting the presence
of maggot or pupa, tunneled grains inside the pod and
small pin holewindow.

Pod and grain damage dueto pod fly was cal cul ated
at harvest. About five plantswere kept without plucking
podsthroughout the season for recording of actual yields
and converted to q per ha. Thedata, thus, obtained were
subjected to RBD analysis using AGRES package
(Gomez and Gomez, 1984) for drawing meaningful
conclusion. Per cent pod damage was cal cul ated by using
following formula(Naresh and Singh, 1984).

Number of d: d pods
Per cent pod damage Ve O CATIRCEC PO “.u[m
Total number of pods

RESULTSAND DI SCUSSION

Efficacy of sequential application of insecticides
was evaluated against pod fly on pigeonpea. Theresults
showed that the difference in maggots and pupae
population of pod fly per plant among different treatments
before spray was non-significant, the population of M.
obtusa ranged between (8.33 to 21.66 maggots and pupa
/ 50 pods) which indicated that maggots and pupae
population of pod fly was uniformly distributed inwhole
experimental plot (Table 1). All the tested insecticides
werefound significantly superior to control in reducing
the maggots and pupae population in 39, 7" and 14"
days after spray of two spray analysis.

The data presented in (Table 1) there were
significant differences among the treatments on 31, 7t
and 14" days after first spray. The population of M.
obtusa in chlorantraniliprole 18.5%SC @30 g.a.i/ha
>flubendiamide20WG @73 g.a.i/ha > dimethoate 30
EC@600 g.a.i/ha was recorded lowest (5.00, 6.66 and
13.33 maggots and pupa/ 50 pods) which was found at
par with chlorantraniliprole 18.5%SC@30 g.a.i/ha
>indoxacarb 15.8 EC@73 g.a.i/ha >acetamiprid 20
SP@20 g.a.i/ha(8.33, 10.00 and 15.00 maggots and pupa
/50 pods) at 39, 7" and 14" days after spray, respectively
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The highest population of Mel anagromyza obtusa (21.66
, 25.00 and 30.00 maggots and pupa / 50 pods) was
observedinuntreated control.

The data presented in (Table 1) there were
significant differences among the treatmentsthree days
after second spray. All the treatments recorded
sgnificantly lower population of M. obtusathan untreated
control. Thepopulation of M. obtusain chlorantraniliprole
18.5%SC @30 g.a.i/ha>flubendiamide20WG@73g.a.i/
ha >dimethoate 30 EC@600 g.a.i/ha was recorded
lowest (6.66, 6.66 and 11.66 maggots and pupa/ 50 pods)
whichwasfound statistically significant and at par with
chlorantraniliprole 18.5%SC@30 g.a.i/ha>indoxacarb
15.8 EC@73 g.a.i/ha >acetamiprid 20 SP@20 g.a.i/ha
(8.33, 10.00 and 13.33 maggots and pupa/50 pods)
followed by chlorantraniliprole 18.5%SC@30 g.a.i/ha
>acetamiprid 20SP@20 g.a.i/ha(13.33, 13.33, 16.66 and
15.00 maggotsand pupa/ 50 pods) and chlorantraniliprole

18.5%SC@30 g.a.i/ha > acephate 75SP@750 g.a.i/ha
(13.33, 16.66 and 15.00 maggots and pupa/50 pods) at
34, 7" and 14™ days after spray, respectively.

The experimental results revealed that
chlorantraniliprole 18.5%SC@30g.a.i/ha> flubendiamide
20WG @73 g.a.i/ha> dimethoate 30 EC@600 g.a.i/ha
was effective in controlling Pod fly, (M. obtuse)
population in all sprays. Similar results were given by
Sreekanth et al. (2014) who reported on efficacy of novel
insecticides to control Podfly Melanagromyza obtuse
affecting pigeonpea they reported that the pod damage
dueto pod fly waslowest in spinosad 45% SC (10.2%),
flubendiamide 480 SC (10.4%), profenophos 50% EC
(10.9%) and chlorantraniliprole 20% SC (12.5%) with
76.7,76.3, 75.1 and 71.5 per cent reduction over control
(43.8%), respectively. Similarly, Wadaskar et al. (2013)
reported efficacy of newer insecticidesagainst pod borer
complex of pigeonpealarval population, 7 and 14 days

‘Table 1: Efficacy of different insecticides against population of pod fly (maggots) after second and third spraying

™ Dc_)se ‘ Mean number of maggot per 20 green pods
No. Treatments (g.ai/ha) First spray Second spray
1DBS 3DAS 7DAS 14 DAS 1DBS 3DAS 7DAS 14 DAS
1 Acephate 75 SP 750 20.00 18.33 20.00 20.00 20.00 18.33 18.33 20.00
@0.15% (26.07) (25.30) (26.45) (2656) (26.14) (25.30) (25.30) (26.45)
2 Acetamiprid 20 SP 20 20.00 15.00 16.66 18.33 20.00 15.00 16.66 18.33
@ 0.004 % (26.14) (2259) (24.04) (25.30) (2645) (2259) (24.04)  (25.30)
3 Chlorantraniliprole 30 16.66 13.33 15.00 16.66 21.66 13.33 16.66 15.00
18.5%SC 750 (24.04) (21.14) (2259) (2374) (2752) (21.14) (23.85)  (25.00)
>Acephate 75SP
4 Chlorantraniliprole 30 15.00 13.33 15.00 16.66 20.00 13.33 15.00 16.66
18.5%SC 20 (2259) (21.14) (2259) (24.04) (25.83) (21.14) (2259)  (24.04)
>Acetamiprid 20SP
5 Chlorantraniliprole 30 10.00 8.33 10.00 15.00 16.66 8.33 10.00 13.33
18.5%SC >Indoxacarb 15.8 73 (18.43) (1659) (18.04) (2259) (23.85) (1659) (18.43)  (21.14)
EC >Acetamiprid 20 SP 20
6 Chlorantraniliprolel8.5 30 8.33 5.00 6.66 13.33 20.00 6.66 6.66 11.66
%SC >Flubendiamide 73 (16.59) (12.92) (14.76) (21.33) (26450 (14.76) (14.76) (19.30)
20WG >Dimethoate 30 EC 600
7 Dimethoate 30 EC 600 16.66 16.66 18.33 20.00 21.66 16.66 16.66 18.33
(23.74) (24.04) (25.30) (26450 (2759) (24.04) (24.04) (25.30)
8 Untreated control 21.66 21.66 25.00 30.00 28.33 23.33 26.66 33.33
(2759) (2759) (29.68) (33.16) (31.93) (2866) (30.67) (35.11)
SE+ 2.65 1.98 245 191 2.99 2.26 248 243
C.D. (P=0.05) NS 5.99 741 5.79 NS 6.83 7.49 7.35
CV% 19.84 16.06 18.55 13.08 19.23 17.99 18.72 16.73

Figures of percentage in parenthesis are angular transformed values, DBS- Day before spray, DAS - Days after spray, NS= Non-significant
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after thetreatment, reveal ed superiority of Flubendiamide
20 WDG @ 0.5 g /I, which resulted in reduction to the
extent of 96.1 and 95.4 per cent, over control,
respectively. flubendiamide was al so efficacious against
plume moth larvae, 7 daysand 14 days application, with
83.9 and 93.3 per cent reduction over control,
respectively. The superior treatment effectively restricted
the lepidopteran pod borer damage (4.4%), pod damage
by pod fly (7.8%) and grain damage by pod fly (6.0%)
tominimal, whereas, untreated control plot had 15.9 per
cent pod damage due to lepidopteran pod borers, 14.2
per cent pod damage due to pod fly and 11.0 per cent
grain damage by pod fly. Treatment with Flubendiamide
alsotrandated into realization of highest yield of 13.3q
per ha. As against 8.8 g per hain untreated control.

Per cent pod and grain damage by pod fly:

Similarly, fifty pods each from five selected plants
at harvest were randomly collected from each plot and
carefully observed to determine the damage caused by
pigeonpeapod fly. At harvest, fifty dry pods, each from
five selected plants at harvest were collected from each
treatment plot and grains were separated. These grains
were examined for healthy and infested one and
accordingly, the grains damage caused by pod fly was
calculated.

The data presented in (Table 2) the least pod and
grain damage with M. obtusa was recorded with the
spray of chlorantraniliprole 18.5%SC @30 g.a.i/ha
>flubendiamide20WG @ 73 g.a.i/ha >dimethoate 30
EC@600 g.a.i/ha (3.6 and 3.41%) and which was at par

with chlorantraniliprole 18.5%SC@30 g.a.i/ha>
indoxacarb 15.8 EC@73 g.a.i/ha>acetamiprid 20 SP@20
g.ai/ha (4.5 and 4.96 %). The highest pod and grain
damage by pod fly (18.1 and 20.99 %) was observed in
untreated control. Thesefindingsare closely associated
with Patel et al. (2015) who reported the spraying of
chlorantraniliprole 18.5 % SC@30 g a.i./ha registered
the lowest pod damage due to borer and pod fly and
recorded the highest yield of pigeonpea.
Thedataregarding grainyield of pigeonpeain (Table
2) revedled that al the treatments were statistically
significant in increasing grain yield over untreated
control. The Grain yield of pigeonpea due to different
treatments varied from 1620 to 2506 kg per hectare.
Thesignificantly highest grainyield (2506 kg per hectare)
of pigeonpea was recorded in chlorantraniliprole
18.5%SC @30 g.a.i/lha>flubendiamide20WG@73 g.a.i/
ha >dimethoate 30 EC@600 g.a.i/ha. and which was at
par with chlorantraniliprole 18.5%SC@30 g.a.i/ha
>indoxacarb 15.8 EC@73 g.a.i/ha >acetamiprid 20
SP@20 g.a.i/hawas superior (2410 kg per hectare).
The present findings are similar with, Sreekanth et
al. (2013) who reported that the yield enhancement in
pigeonpeawith chlorantraniliprole treated plots (686.1
kg/ha) with 127.5 per cent increase over control, followed
by flubendiamide (595.8 kg/ha) and spinosad (589.0 kg/
ha) with 97.6 and 95.3 per cent increase over control,
respectively as against the minimum yield of 301.6 kg/
ha in the untreated check. Similarly, Deshmukh et al.
(2010) reported that the yield enhancement in chickpea
with treatment of flubendiamide 0.007 per cent (1850

Table 2:Per cent pod and grain damage by pod fly on pigeonpea

Per cent pod Per cent grain

Tr.No.  Thetreatment damage damage Gr(i S/%/;)al d
Pod fly Pod fly
1 Acephate 75 SP @ 0.15 % 10.6 (18.91) 10.33 (18.68) 1720
2 Acetamiprid 20 SP @ 0.004 % 10.0 (18.43) 10.11 (18.52) 1823
3 Chlorantraniliprole 18.5%SC >Acephate 75SP 8.8 (17.16) 7.06 (15.35) 2080
4 Chlorantraniliprole 18.5%SC >Acetamiprid 20SP 7.4 (15.62) 7.05 (15.40) 2310
5 Chlorantraniliprole 18.5%SC >Indoxacarb 15.8 E C>Acetamiprid 20 SP 45 (12.15) 4.96 (12.87) 2410
6 Chlorantraniliprole 18.5%SC >Flubendiamide20WG> Dimethoate 30 EC 3.6 (10.93) 3.41 (10.49) 2506
7 Dimethoate 30 EC 11.7 (19.97) 12.37 (20.33) 1620
8 Untreated control 18.1 (25.00) 20.99 (27.25) 1450
S Ezx 124 1.32 55
C.D. (P=0.05) 3.74 4.00 167
CV % 12.45 13.22 15.73

Figures of percentage in parenthesis are angular transformed values
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kg/ha) followed by indoxacarb 0.0075per cent (1805 kg/
ha), spinosad 0.009 per cent (1760 kg/ha) and emamectin
benzoate 0.0015 per cent (1665 kg/ha).
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