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A field trial was conducted at Zonal Agricultural and Horticultural Sciences
(ZAHRS), UAHS, Hiriyur during 2015-16 to find out eco-friendly management
tactics for the suppression of shoot fly in little millet. The results revealed that,
among the different treatments seed treatment with imidacloprid 600 FS @ 5.0 ml/
kg seed, soil application of carbofuran 3G were found effective in reducing the
oviposition and per cent dead heart by shoot fly followed by NSKE @ 5 % and
azadirachtin @ 1 % in both kharif and rabi. Among the organics, all were inferior
in reducing the oviposition as well as per cent dead heart by shoot fly except neem
cake @ 250 kg/ha. Organic amendments and botanicals conserved more
coccinellids compared to insecticides. Highest grain yield, fodder yield and B: C
ratio obtained in imidacloprid 600 FS seed treatment and carbofuran 3G both in
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kharif and rabi followed by NSKE @ 5 %.

Introduction

Little millet (Panicum sumatrense Roxb.) is
an important indigenous crop of Indian
Subcontinent. It is grown in Tamil Nadu,
Karnataka, Andhra Pradesh, Orissa, Bihar,
Madhya Pradesh and Maharashtra. It is
locally known as Same or Samai. It matures
very early in 70-75 days it serves as an ideal
catch crop for multiple and relay cropping
systems. It is well known for its drought
tolerance and is one of the least water
demanding crops. This crop being eco-
friendly is highly suitable for sustainable
agriculture. The nutritional quality of this
grain is superior to fine cereals. Although this
crop has best of the attributes, its cultivation

sometimes requires attention to manage the
only serious pest, shoot fly (Atherigona
pulla). This pest alone can cause loss up to 80
per cent or even 100 per cent (Jagadish et al.,
1995). Considering seriousness of this pest,
an attempt has been made to study the effect
of date of sowing on incidence of the shoot
fly to predict its occurrence and to develop
precise management practices against it.

Materials and Methods
Experiment was laid out in the Randomized

Block Design (RBD) with three replications
and nine treatments at Zonal Agricultural and
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Horticultural Research Station (ZAHRS)
farm, UAHS, Hiriyur. The little millet variety
Sukshema with spacing of 30 cm between
rows was sown during kharif and rabi seasons
of 2015-16. All the recommended package of
practices was followed except plant protection
measures. The treatments one to four viz.,
neem cake, castor cake, pongamia cake and
rice shell ash and treatment eight carbofuran
3G were applied to soil at the time of sowing.
The foliar applications were taken up for the
treatments  five (NSKE) and  six
(Azadirachtin) at 7 DAG and at 14 DAG. The
seeds of treatment seven were treated with
imidacloprid 5 g/kg seeds, in a plastic bowl
uniformly and shade dried. The shade dried
treated seeds of all the treatments were sown
along with untreated check. The following
observations were made during investigation.

Number of eggs per plant

In each plot, five plants were randomly
selected to observe the number of eggs. So,
number of eggs was counted from each plant
and total number of eggs on five plants (sum
of eggs in five randomly selected plants) were
taken and averaged to represent the eggs
present on each plant.

Deadheart incidence (%)

Total number of plants in the each plot and
the number of plants showing symptoms of
deadhearts were recorded and converted into
percentage deadhearts.

Deadheart incidence (%) =
Number of plants with deadhearts /plot
X100

Total number of plants /plot

Natural enemies

The number of coccinellids, chrysopids and
spiders present on five randomly selected
plants were counted. Total number present on

5 plants were taken and then averaged to get
number of coccinellids per plant, number of
chrysopids per plant and number of spiders
per plant.

Grain yield and fodder yield (g/ha)

Total grains were collected from each plot by
threshing the panicles from each plot. Then
the grain and fodder weight of the each plot
was recorded by weighing them using
electronic balance. Then, it was converted to
yield per hectare (quintal).

Cost economics

The incremental cost benefit ratio (ICBR) was
calculated by considering the cost of various
treatments, cost incurred for labour, other
expenditure (irrigation charges, watch and
ward) and market price of little millet grains.
Cost effectiveness of each treatment was
assessed based on net returns.

Total cost of production included both
cultivation as well as plant protection charges.

Gross return = Marketable yield x Market
price

Net return = Grass return — Total cost

Net return

Benefit: Cost ratio =
Total cost

Statistical analysis

The experimental data recorded on various
parameters during the investigation were
analyzed statistically by adopting Fischer’s
method of analysis of variance as outlined by
Gomez and Gomez, 1976. The interpretation
of data was done by using the critical
difference value calculated at 0.05 probability
level. The level of significance was expressed
at 0.05 probability.
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Results and Discussion
Number of eggs per plant

Among the different treatments evaluated
against A. pulla, seed treatment with
imidacloprid @ 5.0 ml/ kg seed (0.49 and
0.27 eggs/plant), soil application of
carbofuran 3G (0.83 and0.55 eggs/plant) were
found effective in reducing the oviposition by
shoot fly followed by NSKE @ 5 % (1.03 and
0.67 eggs/plant) and azadirachtin @ 1 %
(1.26 and0.87 eggs/plant) in both kharif and
rabi, respectively (Table 1).

Among the organics, all were inferior in
reducing the oviposition by shoot fly except
neem cake @ 250 kg/ ha (1.31 and 0.98
eggs/plant). The results are in agreement with
Tandi and Bajiya (2013) and Parteti et al.,
(2014) who reported that seed treatment with
imidacloprid 600 FS @ 8.75 ml/kg seed
followed by spraying of NSKE 5% was most
effective in reducing the oviposition by shoot

fly.
Per cent deadheart

Same trend as above was followed in case of
per cent deadheart. During kharif) and rabi,
imidacloprid @ 5.0 ml/ kg seed (2.41 and
1.52 %, respectively) and carbofuran 3G (4.70
and 4.07 %, respectively) were significantly
superior over organic amendments in
reducing the shoot fly incidence (Table 2).
None of the organic amendments were
effective in reducing shoot fly incidence
except rice hull ash (14.11 and 9.70 %,
respectively).

The present findings are in conformity with
the studies of Kumar and Channaveerswami
(2015) and Rajesh et al., (2016) who reported
that, seed treatment with imidacloprid 600 FS
@ 5 ml/kg of seed gave better results against
shoot fly, A. soccata.

Natural enemy population

Only predatory coccinellid population was
found during the study period. Organic
amendments and botanicals conserved
significantly highest number of coccinellid
population and were followed by untreated
check (1.47 coccinellids/ plant) during kharif
and rabi.

The insecticides, imidacloprid and carbofuran
3G conserved very low coccinellid population
and inferior among the treatments with 0.18
and 0.29 coccinellids/ plant, respectively
during kharif and 0.31 and 0.18 coccinellids/
plant, respectively during rabi (Table 3).

These findings are in agreement with
Mashwani et al., (2011) and Parteti et al.,
(2014) who reported imidacloprid seed
treatment and carbofuran 3G to reduce the
predatory coccinellid population.

Yield and cost economics

Highest grain and fodder yield was obtained
in imidacloprid 70 WS seed treatment @ 5.0
ml/ kg seed in both kharif (12.01 and 78.99
g/ha, respectively) and rabi (12.07 and 81.54
g/ha, respectively) and carbofuran 3G @ 10
kg/ha with 10.95 and 72.16 g/h grain and
fodder vyield, respectively during kharif and
11.56 and 82.89 g/ha grain and fodder yield,
respectively during rabi (Table 4). These
were followed by NSKE @ 5 % by recording
10.12 and 62.78 g/ha grain and fodder yield,
respectively during kharif and 10.46 and
72.65 qg/ha grain and fodder Vyield,
respectively during rabi. There was no
statistical difference in grain yields among the
organics evaluated and ineffective against
shoot fly except neem cake. However,
untreated check recorded significantly lowest
grain and fodder yield of 5.25 and 40.63 g/ha,
respectively during kharif whereas 5.96 and
57.55 g/ha, respectively during rabi.
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Table.1 Effect of organic amendments on the oviposition by shoot fly, A. pulla during kharif and rabi (2015-16)

Number of eggs/ plant

Lg' Treatments Kharif Rabi
' 14DAE | 21DAE | 28DAE | Mean | 14DAE | 21DAE | 28DAE | Mean
T Neem cake @ 250 kg/ ha 1.47 1.33 1.13 131" 0.87 1.13 0.93 0.98°
1 bcd b cd . b bcd bc :
(SA) (1.40) (1.35) (1.28) (1.17) (1.28) (1.20)
T, | Castor cake @ 250 kg/ ha 1.77 2.00 1.47 L 728 1.00 1.40 1.13 L1
2 abc a ab . b ab ab :
(SA) (1.50) (1.58) (1.40) (1.22) (1.38) (1.28)
. | Pongamia cake @250 kg/ ha 1.83 1.93 1.27 1.68° 0.93 1.20 1.00 1,045
3 | (SA) (1.53)* | (1.56) (1.33)™ ' (1.20)° | (1.30)* | (1.22)™ '
. 1.97 1.80 1.47 . 1.00 1.47 1.13 b
Ty Rice hull ash @ 1t/ ha (SA) (157)" (1.52)° (1.40) 1.74 (1.22)° (1.40) (1.28) 1.20
1.10 0.93 1.07 be 0.40 0.87 0.73 of
0,
Ts | NSKE@5% (1.26)% | (1.200% | (1.25)% 103 (0.94)° (1.17)¢ | (1™ 0.67
N 1.30 1.33 1.13 0.73 1.00 0.87
Te¢ | Azadirachtin@ 1 % (1.38)" L350 | (1.28) 1.26 W1 | 122® | @1n® 0.87%
- Imidacloprid 70 WS @ 5 g/ 0.20 0.67 0.60 0.49° 0.13 0.27 0.40 0.279
7| kg of seed (ST) (0.83)" (1.08) (1.05)° ' (0.79)¢ (0.87)f (0.94)¢ '
T Carbofuran 3 G @ 10 kg/ha 0.57 1.07 0.87 0.83¢ 0.53 0.60 0.53 0.55"
& | (SA) (1.03)° | (1.25)* | (1.17)° ' (1.01)* (1.05)° | (1.02)% '
2.07 2.17 1.80 . 1.73 1.67 1.40 .
To | Untreated check as9¢ | (e3? | s | 20 wa9f | @arp | @ssyp | L
0.06 0.05 0.04 0.04 0.04 0.04
0.18 0.14 0.12 0.13 0.12 0.12
7.83 5.91 5.20 6.49 5.56 5.79

Figures in the parentheses are Vx+0.5 transformed values; DAE= Days after emergence.

Means in the columns followed by the same alphabet do not differ significantly by DMRT (P=0.05); SA=Soil application; ST= Seed treatment
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Deadheart per cent

Lg: Treatments Kharif Rabi
14DAE | 21DAE | 28DAE | Mean | 14DAE | 21DAE | 28 DAE | Mean
T, Neem cake @ 250 kg/ ha 12.00 19.11 27.22 19 45b¢ 8.00 15.78 20.44 14.74b
(SA) (20.19)° | (25.89)° | (31.42)° (16.44)° | (23.40)° | (26.89)°
T, Castor cake @ 250 kg/ ha 15.44 25.67 34.56 25 99 1111 19.67 2511 18.63°
(SA) (23.14)° | (30.45)° | (36.02)* (19.47)° | (26.34)" | (30.09)°
T, Pongamia cake @250 kg/ ha 14.89 23.44 32.00 93 44" 10.22 18.67 24.89 17 93"
(SA) (22.70)° | (28.97)° | (34.45)™ (18.65)° | (25.61)" | (29.94)
T, | Rice hull ash @ 1t ha (SA) (12'_22)(, (213?;12)" (2270(?;)(, CEEC 1‘;'377)0 : fg:g)c (;; 'fg)c 9.70°
4.56 12.11 10.78 2.00 8.55 12.78
Ts | NSKE@ 5% (12.32) | (20.31)° | (19.05) 9.15% (8.06)% | (16.85)° | (20.77)° 7.78%
To | Azadirachtin® 1% (142..332\’33)" (211?52?“ (2153?88) 11.37° (92.5753“ (1%.?3?3)° (213239?) 8.55°
T, | Imidacloprid 70WS @ 5 g/ 1.33f 2.55 3.33 h 5 41 0.33 1.78 2.44 L 5o
kg of seed (ST) (6.15) (9.02)¢ | (10.47) (1.91)° (7.61)° (8.98)°
T, Carbofuran 3 G @ 10 kg/ha 2.89 4.22 f 7.00 4.70° 1-89d 4.22 d 6.11 d 4.07°
(SA) (9.75° | (11.83)" | (15.34)" (6.46) (11.86) | (14.26)
21.89 34.56 38.78 16.89 24.33 31.67
Ts | Untreated check 788¢ | (3602¢ | (3853 | F4 | @420 | @os7y | @a2ey | 2430
0.81 0.82 1.08 1.31 0.99 1.17
2.44 2.46 3.23 3.91 2.97 3.51
8.50 6.17 7.13 17.35 8.68 8.76

Figures in the parentheses are Vx+0.5 transformed values; DAE= Days after emergence.
Means in the columns followed by the same alphabet do not differ significantly by DMRT (P=0.05); SA=Soil application; ST= Seed treatment
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Number of coccinellids/ plant

;g' Treatments Kharif Rabi
' 14DAE | 21DAE | 28DAE | Mean 14DAE | 21 DAE | 28DAE | Mean
T Neem cake @ 250 kg/ ha 1.07 1.27 1.47 1.97%bc 1.40 1.27 1.57 1.41°
L1 (sA) (1.25)%¢ | (1.33)° (1.40) ' (1.37)* | (1.33)° (1.44) '
T+, | Castor cake @ 250 kg/ ha 0.87 0.73 0.80 0.80° 1.00 1.20 1.20 113"
2| (SA) (110 | @11 (1.14) ' (1.22) | (1.30)° | (1.30)* '
T Pongamia cake @250 kg/ ha 0.93 1.00 1.07 1,00 1.30 1.20 1.20 123
5 1 (SA) (1.20) (1.22)° (1.25)™ ' (1.34)* | (130> | (1.30)* '
. 1.20 1.40 1.33 b 1.47 1.27 1.13 b
Ty Rice hull ash @ 1t/ ha (SA) (1.30)" (1.38)" (1.35)° 1.31 (1.40)" (1.33)° (1.28)° 1.29
0.53 1.33 1.40 bed 0.87 1.40 1.43 b
0
Ts | NSKE @ 5% (1.02)° | (1.35)* | (1.38)* 109 (1.17)¢ (1.38)° | (1.39)* 123
L 0.67 1.13 1.07 de 0.93 1.27 1.40 b
0,
Te Azadlrachtln@ 1% (1.08)de (128)bc (1.25)bcd 0.96 (120)Cd (133)b (1.38)abc 1.20
T | Imidacloprid 70 WS @ 5 ¢/ 0.07 0.20 0.27 0.18" 0.27 0.33 0.33 031"
7| kg of seed (ST) (0.75)f (0.83)° (0.87)° ' (0.87)° (0.92)° (0.92)° '
1. | Carbofuran3 G @ 10 kg/ha 0.20 0.27 0.40 0.29f 0.20 0.33 0.00 0.18°
& | (sA) (0.83)f (0.87)° (0.94)° ' (0.84)° (0.92)° (0.71)¢ '
1.27 1.60 1.53 . 1.60 1.83 1.70 .
Ts | Untreated check @337 | @asy | azp | Y waay | @s2r | (agp | 1
0.04 0.04 0.04 0.06 0.05 0.04
0.12 0.11 0.11 0.18 0.14 0.11
6.11 5.11 5.33 8.55 6.36 5.07

Figures in the parentheses are Vx+0.5 transformed values; DAE= Days after emergence.

Means in the columns followed by the same alphabet do not differ significantly by DMRT (P=0.05); SA=Soil application; ST= Seed treatment
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Table.4 Evaluation of organics, botanicals and insecticides on the yield parameters of little millet during kharif and rabi (2015-16)

Grain yield (g/ ha) Fodder yield (g/ ha) B: C ratio
Tr. No. Treatments
Kharif Rabi Kharif Rabi Kharif Rabi
T: | Neem cake @ 250 kg/ ha (SA) 7.58¢ 7.91° 56.67° 68.46" 1.15 1.34
T, | Castor cake @ 250 kg/ ha (SA) 6.85° 7.16° 46.75° 62.68% 0.72 0.94
Ts | Pongamia cake @250 kg/ ha (SA) 7.31° 7.48° 49.00° 64.45°% 0.67 0.85
T, | Ricehull ash @ 1t/ ha (SA) 9.41° 9.02° 58.75% 68.38" 1.84 1.96
Ts | NSKE @ 5% 10.12" 10.46" 62.78° 72.65 2.52 2.85
Te | Azadirachtin @ 1 % 9.98° 9.86" 62.39% 71.28" 2.14 2.32
T, | Imidacloprid 70 WS @ 5 g/ kg of seed (ST) 12.01° 12.07° 78.99° 81.54% 3.28 3.43
Tg | Carbofuran 3 G @ 10 kg/ha (SA) 10.95° 11.56° 72.16° 82.89° 2.83 3.25
To | Untreated check 5.25° 5.96° 40.63' 57.55° 1.08 1.66
SEm+ 0.29 0.35 1.99 2.62
CD @ 0.05 0.86 1.04 5.96 7.85
CV% 5.66 6.64 5.86 6.48
F test * * * *

SA- Soil application; ST- Seed treatment; Means in the columns followed by the same alphabet do not differ significantly by DMRT (P=0.05)
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Highest B: C ratio was obtained from
imidacloprid seed treatment @ 5.0 ml/ kg
seed in both the kharif (3.28) and rabi (3.43)
followed by carbofuran 3G @ 10 kg/ha with
B: C ratio of 2.83 during kharif and 3.25
during rabi (Table 4). Among the botanicals,
NSKE @ 5 % was the best by recording B: C
ratio of 2.52 and 2.85 during kharif and rabi,
respectively. In the present study application
of organics was ineffective against shoot fly
except neem cake @ 250 kg/ ha which
recorded 1.15 and 1.34 B: C ratio during
kharif and rabi, respectively. The present
findings are in consonance with those of
Kumar and Channaveerswami (2015) who
reported seed treatment with imidacloprid 600
FS @ 5 ml/kg of seed against little millet
shoot fly recorded significantly higher seed
yield per ha (2165 kg) and dry matter
production at harvest (1595 g/m?.
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