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Theinvestigation was undertaken at the College of Horticulture, UHS, Bagakot, during
2013-2014 to study the bio efficacy of different insecticides against Agrotis segetum
(Denisand Schiffermuller) and Spoladea (=Hymenia) recurvalis (Fabricius) on Palak.
Theresultsindicated that the newer molecul es viz., emamectin benzoate 5 per cent SG
@ 0.25¢/lit indoxacarb 15.8 per cent EC @ 0.25 ml/lit and fipronil 5 per cent SC @ 1ml/
lit were found very effectivein minimizing the larval population and were superior in
reducing the foliage damage and also fetched higher yields of 15.00, 15.11 and 15.33
t/ha, respectively throughout period of experiment. The highest ICBR (50.21) was
obtai ned from the treatment indoxacarb 15.8 per cent EC @ 0.25 mi/lit.
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INTRODUCTION

Palak is one of the most common leafy vegetabl es
of tropical and subtropical region. Itisbotanically called
as Beta vulgaris var. bengalensis Hort. of the family
Chinopodiaceae. Leaves of this crop might have been
used in Bengal and hence named as var. bengalensis. It
isarich and cheap source of Vitamin A as compared to
spinach and carrot. It contains high quantity of ascorbic
acid and iron. A 100 g of leaves supply, as much as
essential amino acids as 100 g of any non- vegetarian
foodslike meat and fish (Nath and Subramanyan, 1972).
Its succulent leaves and stems form a nutritious dish
after cooking. It has some medicinal propertiesalso. The
herbaceous parts of Palak are mildly laxative besides

other medicinal values. However, one of the greatest
limiting factors in increasing the productivity of leafy
vegetablesisthe damage caused by wide range of insect
pestsin general and defoliatorsin particular with higher
level of losses suffered (Akinlosotu, 1977). Added to
this, there is alimited research effort that has been put
in to enhance production of leafy vegetables (Ouma,
2004). Asin other crops, Palakisalso infested by various
insects belonging to orders Coleoptera, Hemiptera,
Lepidoptera and Orthoptera. However, the two
defoliators, Agrotis segetum (Denisand Schiffermuller)
and Spoladea (=Hymenia) recurvalis (Fabricius) are
causing major loss. Hence, the study was taken to
evaluate selected insecticides against these pests.
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MATERIALANDMETHODS

The field experiment was carried out in the
Vegetable Science block of Udyanagiri campus of
College of Horticulture, University of Horticultural
Sciences, Bagalkot, Karnataka, during summer season
of 2014, to evaluate the efficacy of different insecticides,
bio-pesticides and botanicals against defoliators on
Palak. The Local variety of Palak was used for this
experiment. The package of practices for crop
management was followed as prescribed by University
of Horticultural Sciences, Baga kot (Anonymous, 2013).
Theexperiment waslaid out in Randomized Block Design
consisting of eleven treatments replicated thrice with plot
size of 2m x 2m. First spray was given on 25" day after
sowing of seeds and second spray on 35" day after
sowing by using knapsack sprayer based on damagelevel.
Pre-treatment count of larvae was made prior to the
spray. The post- treatment counts were made at one,

three, five and seven days after each spray. Observations
were made on number of larvae per plant and also the
percentage of damage. For recording larval population,
ten plantswere sel ected randomly in each treatment and
average per plant wasworked out. Similarly, percentage
of foliage damage was also recorded before and after
spray. Data obtai ned from various studies were subj ected
to either arc sine or square root transformation as the
case may be before suitable statistical analysis using
WASP statistical software. Data pertaining to
management trial were analyzed by using one way
ANOVA and treatment means were separated by using
DMRT.

RESULTSAND DISCUSSION

Thelarval population was uniform throughout the
experimental field asindicated by the ANOVA (F-test)
which wasnot sgnificant. Thelarva populationranged from

Table 1: Bio-€fficacy of different synthetic insecticides, botanicals and bio-pesticides against defoliator s* on Palak during 2013-14 ‘

Dosage/ D ** Mean number of per plant at different days after spray
ir(.) Treatments Co?cgr_]. bef?;e 1 First spray Second spray
: (gmifity spay | o,,, 3DAS 5DAS 7DAS 1DAS 3DAS 5DAS 7DAS
T:  Neemseed kernal extract 5% 50glit  0.63 0.80 1.70 2.06 1.93 1.03 15 1.07 157
079 (L13)* @127® (142" (139° (1L00)* (122* (L03)* (L1.23)°
T,  Azadirachtin (1500 ppm) 30miflit 067 0.73 0.53 1.63 1.20 1.00 1.37 1.00 0.97
(0.82) (L09)* (0.73™F (126 (L05)* (0.98) (1.19)* (0.987)< (0.974™
Ts  Badillusthuringiensis 20g/lit 057 1.06 113 1.43 157 0.80 1.90 117 1.03
075 (L10)* (1L06)* (120 (1.23% (0.89)™ (1.31)° (1.08)* (1.02)™
T, Beauveriabassiana 20glit 057 0.67 0.87 143 113 1.10 1.10 1.03 1.07
(0.75) (L0B)* (0.92% (1.18)™ (L06)™ (103® (L05)™ (101)* (0.139)"
Ts  Detamethrin 2.8 % EC 0.50 0.63 0.56 0.87 1.60 1.40 0.67 1.00 1.83 0.90
milit  (079) (115> (092 (125 (118 (0.80) (0.99)™ (1.33® (0.95)"
Te  Emamectinbenzoate5%  0.25g/lit  0.60 0.37 0.37 0.93 1.00 1.40 0.67 0.80 1.10
SG (0.78) (0.92)% (0.61)% (0.99* (0.99)* (0.69) (0.81)° (0.89° (1.03)*
T;  Indoxacarb 15.8 % EC 0.25 0.57 0.10 0.23 0.93 0.93 0.20 0.63 0.83 0.73
miflit (075 (078)% (053 (097 (0.97)° (043¢ (0.79° (0.86)° (0.85)°
Ts  Fipronil 5% SC 1.0ml/lit 070 0.03 0.21 0.70 0.87 0.57 0.73 0.73 0.93
085 (073° (045 (084° (092° (0.74)* (0.8 (0.85)° (0.97)
Te  Dichlorovas 76 % EC 0.50 0.53 0.47 0.43 1.97 1.70 0.57 113 1.83 147
milit (073 (098 (0.66) (1.38)° (128 (0.71)™e (1.06)™ (1.31)® (1.20)*
T Malathion 50 % EC 20mi/lit  0.60 1.03 0.63 1.13 1.03 0.47 113 1.07 143
078) (122 (084 (L04™ (102 (0.67)% (L06)™ (103)* (L13)"
Tu  Untreated control 0.63 2.50 2.27 497 2.03 1.87 2.77 257 3.10
(079) (172 (1597* (2237 (141* (1.30)* (L66)* (Le60)* (L72¢
SE.+ - 0683 0108 0111 0112 0104 0121 0129 0.115
C.D.(P=0.05) NS 0219 0335 0296 0323 0327 0359 03% 0341

* Agrotis segetum and Spodalea recurvalis
NS: Non-significant
Figures in parenthesisindicate square root transformed values v(x + 0.5)

**DAS: Days after spray

***Mean of three replications

Means followed by the same alphabet (s) are not significantly different (P=0.05)
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0.93 to 1.27 per plant before spray. The per cent foliage
damage ranged from 8.00 to 10.33 and there was no
significant difference between the treatments (Table 1).

First spray:

Significantly least larval population was noticed
inall thetreatments compared to untreated control (2.87
larvae/plant) on the first day after first spray. Fipronil 5
per cent SC @ ml/lit of water was significantly superior
over all other by recording 0.03 larvae per plant which
wasat par with indoxacarb 15.8 per cent EC @ 0.25 ml/
lit of water and emamectin benzoate 5 per cent SG @
0.25 g/lit of water (0.10 and 0.37 larvae per plant,
respectively). Maximum larval population wasrecorded
in NSKE 5 per cent @ 50 g/lit of water plants treated
plants (1.70 larvae per plant) (Table 1). Foliage damage
of 2.67 per cent of was noticed in the case of Palak
treated with fipronil 5 per cent SC @ 1.00 ml/lit of water

able 2 : Effect of different

and it wasat par withindoxacarb 15.8 EC @ 0.25 ml/lit
of water (3.00 %) followed by emamectin benzoate 5
per cent SG @ 0.25 g/lit of water (4.67 %). Maximum
foliage damage (11.33%) was in Beauveria bassiana
@ 2g/lit of water and it was at par with the malathion 50
per cent EC @ 2 ml/lit of water and deltamethrin 2.8 per
cent EC @ 0.5 ml/lit of water (9.33 and 8.33 % foliage
damage, respectively) (Table 2). At three days after first
spray, once again fipronil 5 per cent SC @ 1ml/lit of
water was significantly superior over all other treatments
by recording minimum number of larval population (0.21
larvae per plant) followed by indoxacarb 15.8 per cent
EC @0.25 ml/lit of water (0.23 larvae/plant) and it was
at par with emamectin benzoate 5 SG @ 0.25 g/lit of
water, dichlorvas 76 EC @ 0.5 ml/lit of water and
azadirachtin 1500 ppm @ 3ml/lit of water (0.37, 0.43
and 0.53 larvae per plant). Whereas, maximum larval
population was recorded in the case of plants treated

nthetic insecticides, botanicals and bio-pesticides on foliage damage by defoliators* on Palak during 2013

**Mean per cent of foliage damage at different days after spray

S Dosagel  Day

Ts Bacillusthuringiensis
(19.05)

Ta Beauveria bassiana

(16.67) (18.96)°

T Malathion 50% EC

No. Treatments Concr_]. before 1 Arst spray Second spray
(gmiflit) spray . .,, 3DAS 5DAS 7DAS 1DAS 3DAS 5DAS 7DAS
T,  Neemseed kema extract 50g/lit 750  8.00 1133 1900 2167 2333 1300 1500  21.33
5% (15.82) (16.30)* (19.66)™ (2581)° (27.68)° (2834 (21.10)% (22.73)* (27.46)°
T,  Azadirachtin (1500 ppm) 30mi/flit 967  7.33 933 2167 1633 1533 1467 1467  20.00
(18.00) (1549)* (17.70)* (27.73)° (2379 (22.74) (24.84)* (21.94)% (26.53)"

209/ lit  10.69 733 10.67
(15.56)* (19.05)> (27.68)°

20¢glit 833 11.33 14.67
(22.37)°

Ts Deltamethrin 2.8% EC 0.50 8.33 8.33 14.33

miflit  (17.26) (16.65)° (22.13)° (25.46)° (25.69)™ (19.36)% (2555)° (26.98)* (24.06)™"

Te  Emamectin benzoate 5% 0.25gllit 11.00  4.67 600 1233 1467 8.33 1433 1300  14.67
SG (19.25) (1246)" (14.05)¢ (2047)° (2249 (17.00)* (2L41)* (21.02* (2251)°

T;  Indoxacarb 15.8% EC 0.25 8.00 3.00 4.00 9.33 10.00 467 7.33 9.00 13.30
miflit  (1641) (972 (11.29) (17.71)° (1835° (12.28¢ (15.28) (17.25)° (21.42)°

Ts  Fipronil 5% SC 1.0milit  9.00 2.67 367 1233 1433 8.00 1267 1367 1333
(1741) (927 (10.76) (2051)° (2222)% (16.24)* (18.68)° (2165 (21.37)“

To  Dichlorovas 76% EC 0.50 6.67 6.67 1067 2033 1667 8.00 1500 1633 1567
miflit  (1659) (14.92)% (19.05)™ (26.62)° (23.96) (16.27)* (23.18) (23.83) (25.81)"

20ml/lit  9.33 9.33 9.67

1775 (17.37)° (18.10)% (2556)° (23.25) (19.56)" (21.03)* (24.34)™ (27.35)™

Tu  Untreated controls - 9.33 20.00 2167 30.67 2333 27.00 25.00 2500  29.00
(17.75) (2656)* (27.67)° (3355 (2878)* (31.27)* (3194 (29940 (3253)

SE+ - 1.391 1382 1450 1473 2414 1.061 1.289 1.289
C.D. (P=0.05) NS 4106 4084 4286 4349 7.128 3136 3806  3.806

2033  14.00 19.00 12.00 17.67 17.70
(21.87)% (25.78)*° (21.98)" (2357) (24.76)

20.00 13.00 11.33 13.67 1833
(21.02)¢ (22.98)™ (24.84)™ (25.27)™

20.00

23.67
(25.03)° (26.51)*

18.67 19.00 15.67 16.33 18.67

18.67 15.67 11.00 13.67 19.67 18.00

* Agrotis segetum and Spodalea recurvalis
NS: Non-significant
Figures in parenthesisindicate arcsine transformed values

**DAS: Days after spray

***Mean of three replications

Means followed by the same alphabet (s) are not significantly different (P=0.05)
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with NSKE 5 per cent @ 50g/lit of water (1.70 larvae/
plant) and it was at par with untreated control. Fipronil 5
per cent SC @ 0.25 ml/lit of water recorded least
percentage of damage (3.67%) and it was at par with
indoxacarb 15.8 per cent EC @ 0.25 mi/lit of water (4.00
%) followed by emamectin benzoate 5 per cent SG @
0.25¢/lit of water (6.00 %). All other treatments viz.,
Beauveria bassiana @ 2g/lit of water, deltamethrin 2.8
per cent EC @ 0.5 ml/lit of water, NSKE 5% @ 50g/lit
of water, Bacillus thuringensis @ 2g/lit of water,
dichlorvas 76 EC @ 0.5 ml/lit of water and azadirachtin
1500 ppm @ 3ml/lit of water with 14.67 14.33, 11.33,
10.67,10.67 and 9.33 per cent foliage damage, respectively,
wereat par with each other. Similarly at five daysafter first
spray, once again fipronil 5% SC @ 1ml/lit of water was
found to be significantly superior over al other treatments
recording 0.70 larvae per plant and it was at par with
emamectin benzoate 5% SG @ 0.25 g/lit of water and
indoxacarb 15.8% EC @ 0.25 ml/lit of water (0.93 larvae
per plant). Whereas maximum larval population was
recorded in the treatment NSKE 5% @ 50 g/lit of water
(1.70larvae/plant) and it wasat par with dichlorvas 76%
EC @ 0.5 ml/lit of water (Fig. 1).
Similar trend was noticed in per cent foliage damage
inflicted. Fipronil 5% SC @ 1ml/lit of water wasfound
to be statistically superior over al other treatments and
at par withindoxacarb 15.8% EC @ 0.25 mi/lit of water

and emamectin benzoate 5% SG @ 0.25 g/lit of water
(12.33%). Beauveria bassiania @ 2¢g/lit of water
recorded 23.33 per cent foliage damage and it was at
par with azadirachtin 1500 ppm @ 3ml/lit of water,
dichlorvas 76% EC @ 0.5 ml/of water, NSKE 5% @ 50 ¢/
lit of water, deltamethrin 2.8% EC @ 0.5 ml/lit of water
and malathion 50% EC @ 2ml/lit of water (21.67, 20.33,
20.33, 19.00, 18.67 and 18.67 per cent foliage damage,
respectively). At seven days after first spray, minimum
number of larval population was observed in plots treated
with fipronil 5% SC @ 1mi/lit of water (0.87 larvag/plant)
and thistreatment was significantly superior over all other
treatments, but at par with indoxacarb 15.8% EC @ 0.25
mi/lit of water and emamectin benzoate 5% SG @ 0.25 ¢/
lit of water (0.93 and 1.00 larvae/plant, respectively).
Whereas, maximum number of larval population was
observed in the treatment NSKE 5% @ 50 g/lit of water
(1.93larvae/plant) andit wasat par with untreated control.
Least per cent foliage damage was recorded in plants
treated with indoxacarb 15.8% EC @ 1.25 ml/lit of water,
which wasfound to be significantly superior over al other
treatments, (10.00 % foliage/plant). Next best treatment in
the rank was Bacillus thuringiensis @ 2 g/lit of water
(14.00%) and it was at par with fipronil 5% SC @ 1ml/
lit of water and emamectin benzoate 5% SG @ 0.25 g/lit
of water (14.33 and 14.67 % foliage damage,
respectively). NSKE 5% @ 50 g/lit of water was at par

Incremental  Incremental
Dosage/ . Gross - . *Cost of -
Treatments concn. Yidd returns yield over benefit over plant Aaditi on_al ICBR
(g/milit) (t/ha) (Rs./ha) control control protection net profit
" (t/ha) (Rs./ha)
Neem seed kernal extract 5% 50 g/l 9.22¢ 92200 1.29 12900 1400 11500 8.20
Azadriachtin (1500 ppm) 3.0ml/l 10.00% 100000 2.07 20700 3200 17500 5.47
Bacillusthuringiensis 209/l 10.00% 100000 2.07 20700 2656 18044 6.79
Beauveria bassiana 2049/ 10.89% 108900 2.96 29600 1000 28600 28.60
Deltamethrin 2.8 % EC 050 ml/I 11.33% 113300 3.40 34000 750 33250 44.33
Emamectin benzoate 5 % SG 0.25¢/l 15.00% 150000 7.07 70700 3800 66900 17.60
Indoxacarb 15.8 % EC 0.25ml/I 15.11* 151100 7.18 71800 1956 69844 35.70
Fipronil 5% SC 1.0ml/l 15.33° 153300 7.40 74000 2776 71224 25.65
Dichlorovas 76 % EC 0.50 mi/l 13.00° 130000 5.07 50700 900 49710 50.21
Malathion 50 % EC 2.0 mi/l 12.33% 123300 4.40 44000 1360 42640 31.52
Untreated control - 7.93 79300 - - - -
SE+ 0.085
C.D. (P=0.05) 0.257
IBCR= Incremental benefit cost ratio) *Cost of treatment + Cost of application)  * Market price of Palak leaves was Rs. 10/kg.
Neem seed kernel extract 10 kg :Rs. 400 Azadirachtin 1500 ppm 1L : Rs. 500 Bacillus thuringiensis 500g: Rs. 307
Beauveria bassiana 500g: Rs. 100
Deltamethrin 2.8 % EC 1L: Rs. 554 Malathion 50% EC 1I: Rs. 290 Emamectin benzoate 5% SG 500g :Rs. 3600
Indoxacarb 15.8 % EC 200 ml: Rs. 828 Fipronil 5% SC 250 ml: Rs. 250 Dichlorovas 76% EC 250 ml: Rs. 175.
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with untreated control (23.33 %) (Fig. 2).

Second spray:

On the first day after second spray, indoxacarb
15.8% EC @ 0.25 ml/lit of water recorded minimum
larval population (0.20 larvae/plant) and this treatment
was significantly superior over all other treatments, but
at par with emamectin benzoate 5% SG @ 0.25 g/lit of
water, malathion 50% EC @ 2ml/lit of water, fipronil
5% SC @ 1 ml/lit of water and dichlorvas 76% EC @
0.5ml/lit of water (0.40, 0.47, 0.57 and 0.59 larvae/plant,
respectively). The treatment Beauveria bassiania @ 2
g/lit of water was at par with untreated control (1.87
larvae/plant). Significantly least per cent foliage damage
was noticed in Palak treated with indoxacarb 15.8%
EC @ 0.25 ml/lit of water (4.67 %) and it was at par
with fipronil 5% SC @ 0.25 ml/lit of water dichlorvas
76% EC @ 2ml/lit and emamectin benzoate 5% SG 0.25
g/lit of water (8.00, 8.00 and 8.33%, respectively).
Botanical pesticide NSKE 5% @ 50 g/lit of water
recorded 14.63 per cent foliage damage and this
treatment was at par with untreated control (27.00 %).
At three days after second spray, significantly less (0.63/
plant) larval popul ation wasrecorded in the case of plants
treated with indoxacarb 15.8% EC @ 0.25 ml/lit of water
(0.63 larvael/plant). Next best treatments were
emamectin benzoate 5% SG @ 0.25 g/lit of water and
fipronil 5% SC @ 1 ml/lit of water (0.67 and 0.73 larvae/

plant, respectively). Other than untreated control (2.77
larvae/plant) maximum number of larval population was
recorded to extent of 1.90 larvae per plant in the plots
treated with Bacillus thuringiensis @ 2 g/lit of water.
With respect to per cent of foliage damage, indoxacarb
15.8% EC @ 0.25 ml/lit of water recorded | east (7.33%)
whichwassignificantly superior over al other treatments
followed by fipronil 5 % SC @ 0.25 ml/lit of water
(12.67%), malathion 50 EC @ 2ml/lit of water and
emamectin benzoate 5% SG @ 0.25 g/lit of water (13.67
and 14.33 % foliage damage, respectively). Whereas,
maximum per cent damage was noticed in the treatment
deltamethrin 2.8% EC @ 0.5 ml/lit of water (16.33 and
it was at par with untreated control (25.00%). At five
days after second spray, fipronil 5% SC @ 1.00 ml/lit of
water was found to be superior over all other treatments
by recording 0.73 larvae per plant and this treatment
was at par with indoxacarb 15.8% EC @ 0.25 ml/lit of
water and emamectin benzoate 5% SG @ 0.25 g/lit of
water (0.80 and 0.83 larvae/plant, respectively).
Whereas, maximum number of larval population was
recorded in the treatments of deltamethrin 2.8% EC @
0.5 ml/lit of water and dichlorvas 76% EC @ 0.5 ml/lit
of water (1.83 larvae/plant) and these treatments were
at par with untreated control (2.57 larvael/ plant).
Indoxacarb 15.8% EC @ 0.25 ml/lit of water recorded
minimum 9.00 per cent of foliage damage and it was
significantly superior over all other treatments but at par

80
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Fig. 1:

Spoladea recurvalis on Palak

Bio-efficacy of different synthetic insecticides, botanicals and bio-pesticides against Agrotis segetum and
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with emamectin benzoate 5% SG @ 0.25 g/lit of water
(13.00%) followed by fipronil 5% SC @ 1.00 ml/lit of
water (13.67 %) and these treatments were at par with
botanical pesticidesazadirachtin 1500 ppm @ 3ml/lit of water
and NSKE 5% @ 50 g/lit of water (14.67 and 15.00 %,
respectively). Maximum foliage damage was noticed in
untreated control (30.67%). At seven days after second
spray, again indoxacarb 15.8% EC @ 0.25 ml/lit of water
wasfound to be superior treatment by recording minimum
number of larvae per plant and it wasat par with deltamethrin
2.8% EC @ 0.5 ml/lit of water, fipronil 5% SC @ 1 ml/lit of
water, azadirachtin 1500 ppm @ 3 ml/lit of water Beauveria
bassana @ 2g/lit of water, Bacillusthuringiensi's, @ 2g/
lit of water, ememectin benzoate 5% SG @ 0.25g/lit of
water, maathion 50 EC @ 2 ml/lit of water and dichlorvas
76% EC @ 0.5 ml/lit of water (0.90, 0.93,0.97, 1.03, 1.07,
1.10, 1.43 and 1.47 larvae/plant, respectively). Untreated
control recorded on an average 3.10 larvae per plant.
Indoxacarb 15.8% EC @ 0.25 ml/lit of water wasfound to
be significantly superior over all other treatments by
recording 13.30 per cent foliage damageand thistreatment
wasat par with fipronil 5% SC @ 1 ml/lit of water (13.33
%) followed by emamectin benzoate 5% SG @ 0.25 ¢/
lit of water which recorded 14.67 per cent foliage
damage and it was at par with dichlorvas 76% EC @
0.5 ml/lit of water (15.67 %). NSKE 5 % @ 50 g/lit of

water treated plants recorded 21.33 per cent foliage
damage and untreated control recorded 29.00 per cent
damage (Fig. 2).

The new insecticides emamectin benzoate 5 % SG
indoxacarb 15.8 % EC and fipronil 5 % SC, botanical
azadirachtin 1500 ppm and biopesticide Beauveiabassiania
which aretested for thefirst timefound to be the superior
treatments in reducing the larval population and foliage
damage on Palak by the insect defoliators. However,
Srinivasiihr (2013), indicated that mal athion @ 1ml/lit was
effectivein controlling leaf eating caterpillar and aphid but
with thewaiting period of 15 daysfor harvesting.

Yield and economics:

The yield of Palak ranged from 7.93 to 15.33
tonnes per hectare. Plots treated with the fipronil 5 %
SC @ 1 ml/lit of water, indoxacarb 15.8 EC at 0.25 ml/
lit of water and emamectin benzoate 5% SG @ 0.25 ¢/
lit of water werefound to be significantly superior over
all other treatments by recording maximum leaf yield of
15.33, 15.10 and 15.00 t/ha, respectively. The next best
treatments were dichlorvas 76 EC at 0.5 ml/lit of water
(13.0t/ha) and mal athion 50 EC 2ml/lit of water (12.33
t/ha). Treatments deltamethrin 2.8% EC @ 0.5 ml/lit of
water (11.33 t/ha), Beauveria bassiana 2.0 g/lit of water
(10.89 t/ha), Bacillus thuringiensis 2.0 g/lit of water
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Fig. 2:

Spoladea recurvalis on Palak

Effect of different synthetic insecticides, botanicals and bio-pesticides on foliage damage by Agrotis segetum and
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EVALUATION OF NEW INSECTICIDES & BIO PESTICIDES AGAINST DEFOLIATORS ON PALAK

(10.00 t/ha) and azadirachtin 1500 ppm 3mi/lit of water
(10.00 t/ha) were at par with each other. Lowest yield
was obtained from the treatment Neem seed kernel
extract at 5 per cent at 50 g/lit of water (9.22 t/ha) at
par with untreated control (7.93 t/ha) (Table 3). Thedata
of cost economics on various treatments were used in
the management of defoliators in Palak are presented
in the Table 3. Palak treated with fipronil 5% SC @
Iml/lit of water, indoxacarb 15.8% EC at 0.25 ml/lit of
water and emamectin benzoate 5 SG at 0.25 g/lit of water
fetched maximum additional yield (12.67, 12.44 and 11.67
t/ha, respectively). The treatments dichlorvas 76 % EC
@ 0.5 ml/lit of water (5.07 t/ha) and malathion 50 EC @
2 mi/lit of water (4.40 t/ha) were found to be the next
best treatments followed by deltamethrin 2.8% EC at
0.5 mi/lit of water (3.40 t/ha). Azadirachtin 1500 ppm 3
mi/lit of water and Beauveria bassiana 2.0 g/lit of water
treated plots recorded 2.07 tonnes per hectare. Lowest
additional yield was obtained fromthe treatment NSKE
at 5 per cent at 50 g/lit of water (1.29 t/ha) (Table 3).
The higher gross returns were obtained from the
treatment fipronil 5% SC @ 1 ml/lit of water, indoxacarb
15.8 EC @ 0.25 ml/lit of water and emamectin benzoate
5% SG @ 0.25 g/lit of water, (Rs.153300, 15110 and
15000 /ha, respectively). Other treatmentslike malathion
50 EC 2 ml/lit of water fetched gross returns of Rs.
130000, dichlorovas 123300 EC @ 0.5 ml/lit of water,
deltamethrin 2.8 EC @ 0.5 ml/lit of water Rs. 113300,
Beauveria bassiania Rs. 10890 Bacillus thuringiensis
2.0g/lit of water Rs. 10000, azadirachtin Rs. 10000 and
NSKE 5 per cent at 50 g/lit of water Rs. 92200. Net
returns were highest in the case of plots treated with
fipronil 5% SC at 1ml/lit of water, indoxacarb 15.8 EC
at 0.25 ml/ of water and emamectin benzoate 5 SG at
0.25 g/lit of water (Rs. 74000, 71800 and 70700/ha,
respectively). Dichlorvas 76 % EC @ 0.50 ml/lit of water
(Rs. 50700/ha) and malathion (Rs. 44000/ha) werefound
to be the next best treatments. Deltamethrin with Rs.
34000/ha, azadirachtin 1500 ppm @ 3 mi/lit of water
with Rs. 29600 Beauveria bassiana and Bacillus
thuringiensis both Rs. 20700 /ha, NSKE with 12900
Rs. were the better options. However, highest IBCR of
50.21 was obtained from the treatment dichlorvas 76 %
EC @0.50 ml/lit of water followed by deltamethrin 2.8%
EC @ 0.5 ml/lit of water (44.33) indoxacarb (35.70) and
malathion 50% EC @ 2ml/lit of water (31.52). Even

th

though higher benefits were obtained from the
treatments, emamectin benzoate 5% SG at 0.25 g/lit of
water and indoxacarb 15.8 EC at 0.25 ml/lit of water
and fipronil 5% SC at 1 ml/lit of water, ICBR was low
due to higher cost of insecticides. Similar work related
to the present investigation was also carried out by
Chandra et al. (2010) on urd bean, Dange et al. (2011)
and Anujaand Jayalakshmi (2011) in Palak.

Conclusion :

In Palak fipronil 5 per cent SC, emamectin benzoate
5 per cent SG and indoxacarb 15.8 per cent EC were
significantly superior throughout the period of investigation
intheir bio-efficacy against defoliatorsand in reducing the
per cent foliage damage under field conditions. However,
the studies related to residues and waiting period/ safety
for consumption of Palak need to be done.
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