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Bio-Efficacy of Combination Product Novaluron 9.45% + Lambda Cyhalothrin

1.9% ZC (GPI 1316) against Tomato Fruit Borer, Helicoverpaarmigera (Hubner) in
Western Ghat Region of Karnataka
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ABSTRACT: Tomato is more prone to attack of several insect pests mainly due to its tenderness and
softness as compared to other crops. The crop is devastated by an array of pests like jassids, aphids,
tobacco caterpillar, flea beetles, leaf miners, spider mites, and fruit borers. Tomato fruit borer, Helicoverpa
armigera is the most destructive insect pest resulting in considerable losses in quantity as well as the quality
of tomato fruits to the extent of 50 to 80 per cent. A field experiment was conducted to evaluate the bio-
efficacy of GPI 1316 (Novaluron 9.45% + Lambda-cyhalothrin 1.9% ZC) against tomato fruit borer,
Helicoverpa armigera at College of Horticulture farm, Sirsi during Kharif, 2019 and 2020. The treatment
includes Ti-Novaluron 9.45% + Lambda-cyhalothrin 1.9% ZC @ 78g a.i./ha; T2- Novaluron 9.45% +
Lambda-cyhalothrin 1.9% ZC @ 90g a.i./ha; Ts- Novaluron 9.45% + Lambda-cyhalothrin 1.9% ZC @ 102
g a.i./ha; Ts- Novaluron 10 % EC @ 75g a.i./ha; Ts-Lambda-cyhalothrin 5% EC @ 15g a.i./ha and Ts-
Novaluron 5.25% + Indoxacarb 4.5% SC @ 85.32g a.i./ha, and T7-Untreated check. Results revealed that,
the treatment Novaluron 9.45% + Lambda-cyhalothrin 1.9% ZC @ 90 g. a.i./ha was found to be most
effective in reducing the population of Helicoverpa armigera (Hiibner) and recorded higher fruit yield with

maximum cost-benefit ratio.
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INTRODUCTION

Tomato (Solanum lycopersicon L.) is one of the most
important and widely grown vegetable crops in the
world. It is a self-pollinated crop belonging to the
family Solanaceae having chromosome number 2n = 24
(Rick, 1969). It is economically attractive and the area
under cultivation is increasing daily (Pattnaik et al.,
2012). It ranks next to potatoes in world acreage and
first among processed vegetables (Chaudhary, 1996). It
is used directly as a raw vegetable and also in the form
of various processed products like ketchup, puree, juice
whole canned fruits, etc. (Bhagta, 2017).

Tomato is a good source of nutrition for the consumer
and also a very good source of income for small and
marginal farmers (Singh et al., 2010). Tomato holds a
significant position based on nutritional viewpoint as it
contains essential nutrients including Vitamin A, C, and
E providing approximately 20 mg of vitamin C per 100
grams (Wilcox et al., 2003). Besides these nutrients, it
also contains beta-carotene, lycopene pigments, and
niacin, which are essential for metabolism (Olaniyi et
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al., 2010). Due to the presence of lycopene, flavonoids,
and antioxidant properties, tomato is universally treated
as a 'Protective food' (Sepat et al., 2013). Tomato and
its products are also used as a preventive strategy
against major lifestyle diseases, such as cancer and
cardiovascular diseases (Canene-Adams et al., 2005).

This crop is native to Central and South America
(Vavilov, 1951) and perhaps introduced in India by the
Portuguese, though there is no definite record of its
introduction. Globally, India ranks second in the area as
well as in the production of tomatoes with about 7.97
lakh ha area and production of 20.70 million tonnes.
Around 11% of the total world production of tomatoes
is cultivated in India. The Andhra Pradesh still holds a
top position in tomato production, even after the
creation of Telangana (Anonymous, 2018). Tomato is a
warm-season annual plant that grows with an average
optimum temperature range of 25°C to 29°C (Ejaz et
al., 2011). It is generally grown from June - July,
October - November and January — February (Reddy
and Kumar 2004). In heavy rainfall tracts and Malnad
areas, the crop cannot be grown successfully during
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monsoon. The ideal months for planting tomato are
October-April in the plains of India. However, like any
other vegetables, the crop successful and economic
cultivation is consistently threatened by many
production constraints.

Tomato is more prone to attack of several insect pests
mainly due to its tenderness and softness as compared
to other crops. The tomato yield in India is considerably
lower because of several factors, of which the damage
caused by insect pests form a major limiting factor. The
crop is devastated by an array of pests like jassids,
aphids, tobacco caterpillar, flea beetles, leaf miners,
spider mites, and fruit borers (Aswathanarayanareddy,
1999). However, the major economic damage is caused
by the fruit borers (Sajjad et al., 2011).

Tomato fruit borer, Helicoverpa armigera (Hubner)
(Lepidoptera: Noctuidae) causing yield losses of up to
31.53 per cent (Singh et al., 2017; Reddy and Kumar,
2004) is the most destructive insect pest resulting in
considerable losses in quantity as well as the quality of
tomato fruits (Singh and Chahal 1978; Tewari and
Moorthy 1984). It reduces the market value of fruit to
the extent of 50 to 80 per cent.

To manage the fruit borer, different insecticides are
being used in large quantities by farmers except in a
few cases where the crop is grown as per Good
Agricultural Practices (GAP) for export purposes.
Considering the economic importance of the pest and
fruit, the present study was conducted to study the
bioefficacy of combination products of Novaluron
9.45% + Lambdacyhalothrin 1.9% ZC on tomato.

MATERIALS AND METHODS

Bio-efficacy studies. The experiment was carried out at
the College of Horticulture, Sirsi, Uttara Kannada
district of Karnataka during Kharif, 2019 and 2020 in a
Randomized Completely Block Design (RCBD) with
seven treatments, which were replicated thrice in plot
size of 5 m x 5 m each. Tomato variety Abhilash
seedlings were transplanted at 90 cm x 45 c¢cm spacing
between row to row and plant to plant. All the
agronomic practices were followed except plant
protection measures during the crop growth period. The
details of the treatments used in the trial are given
below:

Tr. No. Treatment Dosage Formulationdose
(g a.i./ha) (ml/ha)
T1 Novaluron 9.45% + Lambdacyhalothrin 1.9% ZC 78 650
T2 Novaluron 9.45% + Lambdacyhalothrin 1.9% ZC 90 750
Ts Novaluron 9.45% + Lambdacyhalothrin 1.9% ZC 102 850
T4 Novaluron 10% EC 75 750
Ts Lambda Cyhalothrin 5% EC 15 300
Ts Novaluron 5.25% + Indoxacarb 4.5% SC 85.32 875
T7 Untreated control (Water only) — —

The observations on fruit borer incidence and their
number were recorded one day before spraying as a
pre-treatment count. The post-treatment count was
taken at 3, 7, 10, and 14 days after each spray. For
recording the pest population counts, 5 plants were
selected randomly and tagged in each plot. The data on
mortality was recorded, based on the dead larvae of
third, fourth, and fifth instars. All the counts were taken
during morning hours. The data on fruit damage was
taken during different harvest intervals for respective
treatments by counting the number of healthy and

% Reduction in population over control = 100 {1 -

Where,

Ta = Number of insects after treatment
T = Number of insects before treatment
Ca = Number of insects in untreated check after
treatment

Cp = Number of insects in untreated check before
treatment.

Total and damaged fruits were also recorded and the
per cent damage was calculated by using the following
formula.

Number of damaged fruits

Total number of fruits
Fruit Yield and Economic Analysis. Total tomato
fruit yield was recorded at different harvests and

Percent fruit damage = x 100
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damaged fruits and the mean per cent fruit damage was
calculated.

Statistical analysis. The per cent reduction in
population was calculated at different days after each
spray. The data obtained were subjected to suitable
transformations and analyzed statistically by applying
RCBD as suggested by Gomez and Gomez (1984). The
per cent reduction of larval population in all the
treatments over control was calculated by using
Henderson Tilton's formula (Henderson and Tilton
1955) as under:

(Tb X Ca)

computed on a hectare basis. The fruit yield data
recorded from each treatment was subjected to suitable
statistical transformations prior to statistical analysis.
The total cost of cultivation was calculated by adding
the common input cost of cultivation including
treatment costs and labour charges. The gross return per
treatment was computed by multiplying the total yield
per hectare by the prevailing market price. While net
returns for each treatment were realized by subtracting
the total cost from gross returns. Each treatment's
benefit-cost ratio was derived by dividing gross returns
from total cost (Shabozoi et al., 2011).
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RESULTS AND DISCUSSION

Reduction of larval population after the first spray.
The data recorded a day before spray revealed that, the
population of fruit borer was uniformly distributed in
the field and ranged from 0.87 to 2.73 larvae per 5
plants (Table 1). There was a significant reduction in
the population of larvae after the application of
different insecticidal treatments. On three days after the
first spray, the treatment Novaluron 9.45% +
Lambdacyhalothrin 1.9% ZC @ 102 g a.i./ha (T3)
recorded 0.53 larvae per 5 plants and was on par with
the  treatment T,  (Novaluron  9.45%  +
Lambdacyhalothrin 1.9% ZC @ 90 g a.i./ha), which
recorded 0.60 larvae per 5 plants. While untreated
control recorded 3.47 larvae per 5 plants. Seven days
after the first spray, the higher dosage of Novaluron
9.45% + Lambda-cyhalothrin 1.9% ZC @ 102 g a.i./ha
(Ts3) recorded 0.87 larvae per 5 plants, which was at par
with Novaluron 9.45% + Lambda-cyhalothrin 1.9% ZC
@ 90 g a.i./ha (T2), which recorded 0.93 larvae per 5
plants while untreated control (T7) recorded 3.67 larvae
per 5 plants.

Reduction of larval population after the second
spray. After the second spray, a similar trend was
noticed in the reduction of the larval population due to
different treatments. On three days after treatment
Novaluron 9.45% + Lambdacyhalothrin 1.9% ZC @
102 g a.i./ha (T3) recorded 0.53 larva per 5 plants and it
was on par with Novaluron 9.45% +
Lambdacyhalothrin 1.9% ZC @ 90 g a.i./ha (T2), which
recorded 0.80 larvae per 5 plants while untreated
control (T7) recorded 4.13 larvae per 5 plants. In
untreated control (T7) maximum larval population of
3.93 larvae per 5 plants was noticed at 14 days after the
second spray while, Novaluron 9.45% +
Lambdacyhalothrin 1.9 ZC @ 102 g a.i./ha (T3) and
@90 g a i/ha (T2) recorded 0.33 and 0.40 larval
populations respectively (Table 1).

Pooled data (Table 1) of two sprays reveals that, the
treatment Novaluron 9.45% + Lambdacyhalothrin 1.9%
ZC @ 102 g a.i./ha (Ts3) recorded 0.68 larvae per 5
plants with an 82.35 per cent reduction in population
over control and it was on par with Novaluron 9.45% +
Lambda-cyhalothrin 1.9% ZC @ 90 g a.i./ha (T2),
which recorded 0.81 larvae per 5 plants with a 78.97
per cent reduction in population over control. While
untreated control (T7) recorded 3.83 larvae per 5 plants.
Reduction of fruit damage. The per cent of fruit borer
damage was ranging from 42.73 to 57.29 before the
treatment. The data on fruit damage per cent at the
different intervals of harvesting after the treatments
revealed that, all the treatments were found superior
with less fruit damage compared to the control plot.
Novaluron 9.45% + Lambdacyhalothrin 1.9% ZC @
102 g a.i./ha (T3) recorded 4.67 per cent fruit damage
which was on par with Novaluron 9.45% + Lambda-
cyhalothrin 1.9% ZC @ 90 g a.i./ha (T2), which
recorded 5.60 per cent fruit damage. Among the
chemical treatments Novaluron 10% EC @ 75 g a.i. /ha
(T4) recorded maximum fruit damage of 17.73 per cent.
Untreated control (T7) recorded 19.33 per cent fruit
damage (Table 2).
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The bio-efficacy of Novaluron and lambda-cyhalothrin
against fruit borer was studied separately and in
combination with other insecticides by several workers
but very little study has been conducted on the
combination product of Novaluron and lambda
cyhalothrin. So, similar studies conducted to evaluate
the bioefficacy of Novaluron and lambda cyhalothrin
have been discussed here to support the present study.
The results of the present study showed 82.35, 78.97,
71.71, per cent reduction in the larval population of
fruit borer after two foliar applications of Novaluron +
lambda cyhalothrin @ 102 g a.i./ha, Novaluron +
lambda cyhalothrin @ 90 g a.i./ha, Novaluron + lambda
cyhalothrin @ 78 ¢ a.i./ha respectively which is in
closer proximity with the findings of Ghosal et al.,
(2015), who reported 95.64, 79.82 and 79.49 per cent
larval reduction over control in fruit borer population
after three application of Novaluron 5.25% +
Indoxacarb 4.5% SC @ 875 ml/ha, Novaluron @ 750
ml/ha, and lambda-cyhalothrin 5% EC @ 400 ml/ha,
respectively in the first season (2011). In the second
season (2012), reduction in larval population was 96.12,
80.71 and 80.38 % in plots treated with Novaluron
5.25% + Indoxacarb 4.5% SC @ 875 ml/ha, Novaluron
@ 750 ml/ha and lambda cyhalothrin 5% EC @ 400
ml/ha, respectively. The results of the present
investigation confirm the observations of Kumar et al.,
(2003) who reported Novaluron alone @ 0.75 ml/l
providing 90 per cent mortality of diamondback moth
larvae while all the combinations at full doses provided
the highest (100%) mortality, whereas Novaluron + Bt.k
(0.375 ml + 1 g/l) which is a half doses combination
also gave 100 per cent mortality. Saini et al., (2013)
reported that Novaluron @ 18.75, 37.50, and 75 ¢
a.i./ha was found significantly superior against H.
armigera as compared to the standard check,
quinalphos (525 g a.i’/ha) concerning pod damage and
grain yield in chickpea. Novaluron 10 EC @ 200 g
a.i/ha reduced the population of spotted pod borer,
Maruca vitrata up to 70 per cent with less than 17 per
cent pod damage (Mahalakshmi et al, 2013). The
present experimental findings are also supported by the
results of Yogeeswarudu and Venkata (2014), who
reported 87.12 to 94.38 and 87.12 to 90.83 per cent
reduction over control in a larval population of gram
pod borer, H. armigera in chickpea after two
applications of Novaluron 10 EC @ 1.5 ml/l and
lambda cyhalothrin 5 EC 1 ml/l, respectively. Lal and
Jat (2016) reported minimum (7.3%) pod damage in
chickpeas following the application of Novaluron 10
EC @ 375 ml/ha plus 2 per cent urea. Vinit Kumar
(2019) also reported similar findings. Raghavendra et
al. (2022) reported that Novaluron 9.45% + Lambda
cyhalothrin 1.9% ZC @ 90 g. a.i./ha treatment was
found to be the most effective dose in reducing the
population of Helicoverpa armigera in tomatoes.

Fruit Yield and economic analysis. Novaluron 9.45%
+ Lambda cyhalothrin 1.9% ZC @ 102g a.i./ha (T3)
recorded 276.00 g/ha fruit yield with a 50.82 per cent
increase in yield over control and it was on par with
Novaluron 9.45% + Lambda cyhalothrin 1.9% ZC @
90 g a.i./ha (T2), which recorded 273.00 gt/ha fruit yield
with a 49.18 per cent increase in yield over control.
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Novaluron 10% EC @ 75 g. a.i./ha (T4) recorded
210.00 g/ha fruit yield with a 14.75 per cent increase in
yield over control. Untreated control recorded the
lowest fruit yield of 183.00 g/ha. The treatment
Novaluron 9.45% + Lambda cyhalothrin 1.9% ZC @
90 g a.i’ha (T,) was sufficient for the management of
tomato fruit borer. Further, the treatment Novaluron
9.45% + Lambda cyhalothrin 1.9% ZC @ 90g a.i/ha
recorded maximum cost: benefit ratio (1:5.36) followed
by Novaluron 9.45% + Lambda-cyhalothrin 1.9% ZC

@ 102g a.i./ha (1:5.40) (Table 4). Manu et al. (2014)
reported that the highest benefit-cost ratio was obtained
from lambda cyhalothrin 5 EC @ 0.5 ml/l (4.95)
followed by Indoxacarb 14.5 SC @ 0.5 ml/l (4.26).
Raghavendra et al. (2022) reported that, the Novaluron
9.45% + Lambda cyhalothrin 1.9% ZC @ 90g. a.i./ha
treatment was found to be the most effective dose in
reducing the population of Helicoverpa armigera
(Hibner) and recorded higher fruit yield (49.44 t/ha)
and maximum cost-benefit ratio (1.4.20).

Table 1: Bio-efficacy of combination product (Novaluron 9.45% +Lambda cyhalothrin 1.9% ZC) against
fruit borer, Helicoverpa armigera (Hubner) on tomato (Mean of two years).

Dose/ha Mean No. of larvae per plant at different days after spray %
. | Spray 11 Spray reduction
: in
Formulation Pooled :
No. Treatment gai/ha Before mean | Population
ml/ ha Spray 3 7 10 14 3 7 10 14 ovter |
contro
Novaluron
n R . 650 127 | 100 | 133 | 160 | 127 | 120 | 113 | 107 | 100 | 1.09 i
oyalothrim @33) | @22 | @35) | (145) | @33) | (130) | (1.28) | @25) | (122) | (1.30)
1.9% ZC
Novaluron
n D % 750 093 | 060 | 093 | 133 | 093 | 080 | 073 | 053 | 040 | 081 o7
oyhalothiin @20) | os) | @20) | @35) | (1.20) | (114) | @11 | @02) | (0.95) | (L13)
1.9% ZC
Novaluron
9.45% +
0.87 0.53 0.87 127 0.87 0.53 0.47 0.40 0.33 0.68
T: Lambda 102 850 82.35
E cyhatothein @1 | o2 | @in | @s3) | @17) | o2 | 098) | 095 | ©.91) | (Lo7)
1.9% ZC
T Novaluron 75 750 1.33 1.00 1.27 1.73 1.33 1.27 1.20 1.13 1.00 1.28 66.75
4 10% EC (1.35) | (1.22) | (1.33) | (1.49) | (1.35) | (1.33) | (1.30) | (1.28) | (1.22) | (1.32) :
Lambda
. 1.20 1.07 1.33 1.80 1.20 1.20 1.13 1.07 1.00 1.25
Ts Cy;jo'oEtg”” 15 500 130) | @25) | @35 | 152) | (130) | (1.30) | (128) | (125) | (L22) | (13) 67.50
Novaluron
5.25% 1.27 1.00 1.20 1.67 1.27 1.13 1.07 1.00 0.93 1.18
To | sindoxacarb | 8932 875 @33) | @22 | @30) | @4an) | @33) | @28) | @25 | 122) | 120) | (1.28) 69.21
4.5% SC
T Untreated ) R 2.73 3.47 3.67 3.87 2.73 413 4.33 4.20 3.93 3.83 )
7 Control 80) | (1.99) | 04y | @09) | 180) | (215) | @20) | @17) | @11) | (207
(2.04) (2.07)
S.Em.t 0.08 0.03 0.04 0.03 0.03 0.03 0.03 0.03 0.02 - -
CD @ 5% NS 0.10 0.14 0.09 0.09 0.08 0.09 0.11 0.06 - -

“Figures in parentheses are v x+0.50 transformed values, NS: Non-significant

Table 2: Bio-efficacy of combination product (Novaluron 9.45% +Lambda cyhalothrin 1.9% ZC) against
fruit borer, Helicoverpa armigera (Hubner) on tomato (Mean of two years).

Dose/ha Per cent fruit damage (Picking wise) .
g Treatments D = lati Mean fruit
No. osage | Formuiation | pgg I 1 " v v | damage (%)
a.i./ha ml/ha
T Novaluron 9.45% +Lambda cyhalothrin 78 650 52.34 12.67 12.00 11.33 10.67 10.00 1133
t 1.9% ZC (46.63) | (21.28) | (20.7) | (20.12) | (19.52) | (18.91) ’
T Novaluron 9.45% + Lambda cyhalothrin %0 750 42.73 7.33 6.67 5.33 4.67 4.00 5.60
2 1.9% ZC (41.11) | (16.25) | (1553) | (13.97) | (13.14) | (12.25) '
T Novaluron 9.45% + Lambda cyhalothrin 102 850 44.38 6.00 5.33 4.67 4.00 3.33 467
3 1.9% ZC (42.06) | (14.77) | (13.97) | (13.14) | (12.25) | (11.29) ‘
51.79 19.33 17.33 18.00 17.33 16.67
0,
Te Novaluron 10% EC 5 750 (46.31) | (26.44) | (24.98) | (2547) | (24.98) | (24.48) 17.13
. 42.81 16.00 15.33 16.67 16.00 14.67
0,
Ts Lambda Cyhalothrin 5% EC 15 300 (41.16) @3.97) | (23.45) | (24.48) (23.97) (22.92) 15.73
52.58 9.33 8.33 8.67 8.00 7.33
0, 0,
Te |Novaluron 5.25% +Indoxacarb 4.5% SC| 85.32 875 6.77) (18.27) (17.29) | (17.63) (16.95) (16.25) 8.33
57.29 18.67 20.00 20.67 19.33 18.00
i Untreated Control ’ ) 49.48) | (2597) | (26.92) | (27.39) | (26.44) | (2547) | 9%
S.Em+ - 191 248 0.99 1.00 1.22 -
CD@5% NS 5.88 7.63 3.06 3.07 3.76 -
DBS-Day before spray; “Figures in parentheses are \ x+0.50 transformed values, NS: Non-significant
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Table 3: Bio-efficacy of combination product (Novaluron 9.45% +Lambda cyhalothrin 1.9% ZC) against
fruit borer, Helicoverpa armigera (Hubner) on tomato (Mean of two years).

Dose/ha Fruit yield (Picking wise) (kg/Plot) s % Increase in
. Treatments Formulation Fruit Yield yield over
No. Dosage/ha mi/ha 1 n v V | Mean | (qt/ha) control
Novaluron 9.45% +Lambda 6925 | 4625 | 5325 | 6211 |69.25 234.00
T cyhalothrin 1.9% ZC & 650 7.92) | ©35) | 88| 733 | 792 | B9 | @3 21.87
Novaluron 9.45% + Lambda 7325 | 6511 | 681 | 67.12 | 73.25 273.00
T cyhalothrin 1.9% ZC %0 750 ©29) | @859 |181) | ©28) | @29 | %% | (1654 49.18
Novaluron 9.45% + Lambda 72.89 63.10 69.45 | 65.11 | 69.00 276.00
Ts cyhalothrin 1.9% ZC 102 850 ©66) | ©57) | 9on | ©38) | @1 | P | @es3) 50.82
532 | 4525 | 51.23 | 56.25 | 53.25 210.00
0,
T Novaluron 10% EC 75 750 vy | a || o | B | 5208 | e 14.75
) 5058 | 5525 | 5025 | 49.25 | 59.58 217.00
0,
Ts Lambda Cyhalothrin 5% EC 15 300 (7.62) (7.75) 747 | 712 | 762 54.38 (14.75) 18.58
Novaluron 5.25% +Indoxacarb 68.25 60.21 56.24 | 52.25 | 68.25 241.00
Te 4.5% SC 85.32 875 61 | 829 |79 | 753 | @1 | 4 | @ssa) 31.69
4825 | 4458 | 4025 | 3825 | 48.25 183.00
T7 Untreated Control - - (7.66) (6.98) ©.71) | (6.38) | (7.668) 45.92 (13.55) -
SEm: 6.06 | 467 | 420 | 854 | 631 | - - -
cD@5% 18.68 | 1440 | 1322 | 2632 | 19.43 | - - -

Table 4. Cost economics of GPI 1316 (Novaluron 9.45% +Lambda cyhalothrin 1.9% ZC) in tomato.

Formulatio MRP Cast of Caost of tr(;:tsr:12:1t Tomato Grass Cost:
Sr. chemica chemical . Return in Net Benefit "
Treatment n dose (Rs/ + Cost of yield : Benefit
No. (ml fhay li 1@ *labor 1 ivation | (quha) yield (Rstha) ratio
sprays) charges (Rs/ha)
Novaluron 9.45%
T +Lambda cyhalothrin 650 975 | 1267.50 | 626750 | 76267.50 234 351000 274732.50 1:4.60
1.9% ZC
Novaluron 9.45%
T +Lambda cyhalothrin 750 975 | 146250 | 646250 | 76462.50 273 409500 333037.50 1:5.36
1.9% ZC
Novaluron 9.45%
s +Lambda cyhalothrin 850 975 | 1657.50 | 6657.50 | 76657.50 276 414000 337342.50 1:5.40
1.9% ZC
0,
Ts Novaluron 10% EC 750 3700 5550 8375 78375 210 315000 236625 1:4.02
T, | Lambda Cé"g'om”“ 5% 300 770 462 5480 75480 217 325500 250020 1:431
Novaluron 5.25% EC+ .
e Indoxacarh 4 595G 875 2200 3850 8850 78850 241 361500 282650 1:4.58
T Untreated Control - - - - 70000 183 274500 204500 1392

Note: GPI 1316: Rs 975/liter: Novaluron 10% EC: 3700/Liter: Lambda Cyhalothrin 5% EC:770/Liter: Novaluron 5.25% EC+ Indoxacarb 4.5%SC: 2200/Liter:

Market price of tomato: Rs 1500/qt: Labour charges = Rs 5000/ha for 2 sprays;
CONCLUSIONS

Novaluron 9.45% + Lambda-cyhalothrin 1.9% ZC @
90 g a.i./ha treatment was found to be the most effective
dose in reducing the population of H. armigera and
recorded higher fruit yield and maximum cost-benefit
ratio.

FUTURE SCOPE

The scope of the study was to encompass combination
of pesticides use in production system determine what
type of chemical products are the most appropriate tools
for ecologically based pest management. Identify the
circumstances under which combination of chemical
pesticides may be required in future pest management.
Explore the most promising opportunities to increase
benefits and reduce health and environmental risks of
pesticides use.

Acknowledgements. The authors are extremely thankful to
United Phosphorus Limited (UPL) Mumbai for sanctioning
the project and finance. We are highly thankful to University
of Horticultural Sciences, Bagalkot for giving the opportunity
and providing necessary facilities for conducting the
investigation.

Conflict of Interest. None.

Raghunatha et al.,

Biological Forum — An International Journal

REFERENCES

Anonymous (2018). Indian Institute of Vegetable Research,
Varanasi, Annual Report. P p350.

Aswathanarayana Reddy (1999). Studies on incidence of insect
pests of tomato with special reference to management
of fruit borer, Helicoverpa armigera (Hibner). MSc
(Ag.) thesis submitted to University of Agricultural
Sciences, Bangalore. Pp135.

Bhagta, R. (2017). Studies on damping-off of tomato caused by
Pythium sp. M. Sc. Thesis, submitted to University of
Horticulture and Forestry, Nauni, Solan, Himachal
Pradesh, India.

Canene-Adams, K., Campbell, J. K., Tariphel, S., Jeffery, E. H.
and Erdwan, J. W. J. (2005). The tomato as a
functional food. J. Nutri., 135, 1226-1230.

Chaudhary, B. (1996). Exploitation of heterosis in tomato
yield and components. South Indian Hort., 49, 59-85.

Ejaz, M., Rehman, S. U., Wagas, R., Manan, A., Imran, M. and
Bukhari, M. A. (2011). Combined efficacy of macro-
nutrients and micro-nutrientsas a foliar application on
growth and yield of tomato grown byvegetable forcing.
Int. J. Agro. Vet. Medical Sci., 5, 327-335.

Ghosal, A., Dolai, A. K. and Chatterjee, M. L. (2015).
Bioefficacy of new ready mixed insecticide
(Novaluron 5.25% + Indoxacarb 4.5% SC) against
pigeon pea pod borer (Helicoverpa armigera Hiibner).
Legume Res., 39, 135-139.

15(6): 60-65(2023) 64



Gomez, K. A. and Gomez, A. A. (1984). Statistical
procedures for Agricultural Research. John Wiley and
Sons, New York, U.S.A.

Henderson, C. F. and Tilton, E. W. (1955). Tests with
acaricides against the brown wheat mite. J. Econ.
Entomol., 48, 157-161.

Kumar, H., Jaglan, R. S., Rohilla, H. R. and Chauhan, R.
(2003). Relative efficacy of Novaluron alone and in
combination  with  other insecticides against
diamondback moth, Plutella xylostella L. J. Entomol.
Res., 27, 221-231.

Lal, R. and Jat, B. L. (2016). Bioefficacy of Novaluron 10EC in
combinationwith urea against Helicoverpa armigera in
chickpea. Indian J.PI. Protec., 44, 44-48.

Mahalakshmi, M. S., Rao, C. V. R., Adinarayana, M., Babu, J.
S. and Rao, Y.K. (2013). Evaluation of Coragen (DPX-
E2Y45) against legume pod borer, Maruca vitrata
(Geyer) (Lepidoptera: Pyralidae) onthe black gram.
Int. J. Plant, Anim. Environ. Sci., 3, 51-54.

Manu, N., Patil, R. H. and Balikai, R. A. (2014). Efficacy of
newer insecticides, biopesticides and poison bait
against leaf-eating caterpillars of soybean. Karnataka
J. Agric. Sci., 27(2), 139-144.

Olaniyi, J. O., Akanbi, W. B., Adejumo, T. A. and Akande, O.
G. (2010). Growth, fruit yield and nutritional quality
of tomato varieties. African J. Food Sci., 4, 398-402.

Pattnaik, M. M., Manoranjan, K. and Sahu, R. K. (2012).
Bioefficacy of some plant extracts on growth parameters
and control of diseases in Lycopersicum esculentum.
Asian J. PI. Sci. Res., 2, 129-142.

Raghavendra Yaligar, P. R. Badari Prasad, Hanumanthappa
Shrihari, Mansoor, R. Jyothi and G. Narappa (2022).
Evaluation of bio-efficacy of newer molecule GPI
1316 (Novaluron 9.45% + Lambda-cyhalothrin 1.9%
ZC) against tomato fruit borer and its phytotoxicity. J.
Exp. Zool. India, 25, 1211-1218.

Reddy, N. A. and Kumar, A. (2004). Studies on the seasonal
incidence of insect pests of tomato in Karnataka. Pest
Manage. Hort. Ecosystem, 10(2), 113-121.

Rick, C. M. (1969). Origin of cultivated tomato, current
status, and the problem. In: International Botanical
Congress, p.180.

Saini, R. K., Lal, R, Yadav, J. L., Yadav, S. P. and Sushil
(2013). Bioefficacy of Novaluron against Helicoverpa

armigera (Hubner) on chickpea. J. Insect Sci., 26, 14-
154.

Sajjad, M., Ashfag, M., Suhail ,A. and Akhtar, S. (2011). Screening
of tomato genotypes for resistance to tomato fruit
borer, Helicoverpa armigera in Pakistan. Pakistan J.
Agric. Sci., 48, 49-52.

Sepat, N. K., Sepat, S. R., Sepat, S. and Kumar, A. (2013).
Energy use efficiency and cost analysis of tomato
under greenhouse and open field production system in
Nubra Valley of Jammu and Kashmir. Int. J. Environ.
Sci., 3,1233-1241.

Shabozoi, N. U. K., Abro, G. H., Syed, T. S. and Awan, M. S.
(2011). Economic appraisal of pest management
options in okra. Pak. J., 43, 869-878.

Singh, B., Kaul, S., Kumar, D. and Kumar, V. (2010). Combining
ability for yield and it's contributing characters in
tomato. Indian J. Hortic., 67, 50-55.

Singh, D. and Chahal, B. S. (1978). Control of tomato fruit
borer (Helicoverpa armigera Hibner) in Punjab.
Haryana J. Hort. Sci., 7, 182-186.

Singh, N., Dotasara, S. K., Jat, S. M. and Nagvi, A. R. (2017).
Assessment of crop losses due to tomato fruit borer,
Helicoverpa armigera in tomato. J. Entomol. Zool.
Stud., 5, 595-597.

Tewari, G. C. and Moorthy, P. N. K. (1984). Yield loss in
tomato caused by fruit borer. Indian J Agric. Sci., 54,
341-343.

Vavilov, N. I. (1951). The origin, variation, immunity, and
breeding of cultivated plants. Chronology Botanica,
28, 115-126.

Vinit Kumar (2019). Bioefficacy and residue dynamics of the
combination product of Novaluron and lambda-
cyhalothrin against insect pests of tomato, M.Sc. Thesis,
Dr. Yashwanth Singh Parmar University of Horticulture
and Forestry, Nauni, Solan, Himachal Pradesh, India.

Wilcox, J. K., Catignani, G. L. and Lazarus, S. (2003).
Tomatoes and cardiovascular health. J. Critical
Reviews in Food Sci. Nutri., 43,1-18.

Yogeeswarudu, B. and Venkata, K. K. (2014). Field studies on
the efficacy of novel insecticides against Helicoverpa
armigera (Hubner) infesting on chickpea. J. Entomol.
Zool. Stu., 2(4), 286-289.

How to cite this article: Raghunatha R., N. Aswathanarayana Reddy, Suvarna Patil, R.B. Hirekurubar, Dileep Kumar N.T., C.G.
Yadava and Chandan K. (2023). Bio-Efficacy of Combination Product Novaluron 9.45% + Lambda Cyhalothrin 1.9% ZC (GPI
1316) against Tomato Fruit Borer, Helicoverpa armigera (Hubner) in Western Ghat Region of Karnataka. Biological Forum — An

International Journal, 15(6): 60-65.

Raghunatha et al.,

Biological Forum — An International Journal

15(6): 60-65(2023) 65



https://scholar.google.com/citations?view_op=view_citation&hl=en&user=i3EVoKEAAAAJ&citation_for_view=i3EVoKEAAAAJ:8k81kl-MbHgC
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=i3EVoKEAAAAJ&citation_for_view=i3EVoKEAAAAJ:8k81kl-MbHgC

