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Abstract

A field experiment was conducted during 2018-19 at the Agricultural Research Farm of Prayagraj
College of Agriculture, Sam Higginbottpm, University of Agriculture, Technology and Sciences”
Prayagraj. Synthetic insecticides and Bio pesticides reduced pod borer damage significantly. The results
on the percent infestation of pod borer on mean (7" and 14™) days after spraying revealed that all the
treatments were significantly superior over control (8.13) per cent infestation. Among the various
treatments, least number of larvae (0.35 larvae/plant) was observed at 14 days spray in Cypermethrin.
The lowest percent infestation (10.02%) of pod borer was recorded in Cypermethrin followed by
Beauveria bassiana (12.92%) which proved to ne next best effective treatment in evaluating the least
fruit damage The highest fruit yield (146.81 g/ha) was recorded with the treatment Cypermethrin which
was significantly higher than other treatments. However, Beauveria bassiana recorded second highest
fruit yield (142.58 g/ha) which proved to be second best and effective treatments. The lowest yield of
107.25 g/ha was found in Sixer but higher than control (75.07 g/ha). The maximum B:C ratio was found
in the treatment of Cypermethrin (1: 2.51) followed by Beauveria bassiana (1:2.43) and Verticillium
lecanii (1:2.22). The other treatments was profitable over control.
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Introduction

Tomato (Lycopersicon esculentum) is an important vegetable crop grown all over the world
and is subjected to attack by a number insect pest which are one of the major limiting factors
in the profitable cultivation of the crop. Among the various pests, the tomato fruit borer,
Helicoverpa armigera (Hubner. (Lepldoptera: Noctuidae) is the most destructive. It is found
round the year all over our country causing damages to a variety of host plants viz., pulses,
millets, cotton, vegetables. Tomato fruit borer, Helicoverpa armigera is an important pest
which causes considerable losses in quantity as well as quality of tomato fruits.

The production and productivity of the crop is greatly hampered by the fruit borer,
Helicoverpa armigera (Hubner) which causes damage to the developing fruits and results in
yield loss ranging from 20 to 60 percent (Tewari and Krishnamoorthy, 1984; Lal and Lal,
1996) [6. 71, The indiscriminate use of synthetic chemical pesticides to control this pest resulted
in development of resistance (Armes et al., 1992, 1994) [& % and harmful pesticide residues in
fruits. The presence of residues of DDT, HCH, endosulfan, malathion and primisphos-methyl
in market samples of tomato has been reported (Dikshit et al., 1992;) 1%, Microbials and neem
formulations have been reported to reduce the H. armigera population and fruit damage in
tomato (Praveen, 2000 and Thilagam, 2003) 24,

Material and Methods

Experiments were laid out in Randomized block design with fourteen treatments including
treated and untreated control and replicated in 2 x 2 m?plot size, the data was recorded from 5
plants in 16.0 m Length of experimental area at 5 different location in each plot were randomly
selected and the mean i.e larvae/5 plant were done during two consecutive years of 2014-2015
and 2015-2016 in Rabi seasons, at Central Research farm of Sam Higginbottom University of
Agriculture, Technology and Sciences, Naini, Prayagraj, U.P. India. The tomato variety
Pusarubi was transplanted during the week of November by following all the recommended
agronomical practices. Two sprays were applied during the crop season with hand operated
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knapsack sprayer with a spray volume of 500 litre per hectare,
treatments were initiated as soon as the infestation of
Helicoverpa armigera was reached up to ETL (at 1
larva/meter row (at 1 larva/meter row length). Number of
tomato fruit borer larvae were counted one day before and 7t
day, 14™ days after each application and percent fruit damage
over control was calculated.

Result and Discussion

The results showed that all the treatments were recorded
significantly superior over control. The result revealed that
pre-treatment count for tomato fruit borer varied from 0.76-
1.12 larvae per plant. The data on the mean (7 and 14 DAS)
infestation of larvae population over control of tomato fruit
borer after spray revealed that the all treatments were
significantly superior over control. On the perusal of the data
obtained in Table 1 during the experimentation suggested that
the average larval population ranged from 0.59 to 1.21 which
was significantly different from the control. Cypermethrin
recorded minimum incidence and found most superior
treatments (0.59 larvae/plant) followed by Verticillium lecanii
and Beveria bassiana 0.78 larvae/plant and the
metarhiziumanisoplea (0.80 larvae/plant), Neem oil and
spinosad 45EC treatment Verticillium lecanii (T2) and
Beauveria bassiana (T5) and metarhiziumanisoplea (T4) are
non —  significant to each  other.  Similarly
metarhiziumanisoplea (T4) and sixer (T3), infestation was
control treatment (TO) which recorded 1.21 larvae/plant.
Whereas second spray the similar trend showed that all the
treatments were recorded significantly superior over control
was second spray.

Cypermethrin is a synthetic pyrethroid insecticide that has
high insecticidal activity, low avian and mammalian toxicity,
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and adequate stability in air and light. It is used to control
many pests including lepidopterous pests of cotton, fruit, and
vegetable crops (Jones, 1995). Sub lethal effects may be
manifested as reductions in life span, development rates,
fecundity, changes in sex ratio, and changes in behaviour
(Croft, 1990; Stark and Banks, 2003). Research on the use of
plant products and microbial has been shown that botanicals
may hold a key to increase the susceptibility of the target pest.
The general principal of its use is to apply the agents
simultaneously of sequentially for a synergistic response. The
present study confirms the above mentioned results. The
impact of the insecticide cypermethrin on the functional
response, predatory behavior and mating behavior of
Helicoverpa armigera. The intensity of abnormal behavior
increased as the concentration of cypermethrin was increased.
The insecticide negatively affected the functional response
events such as attack ratio, handling time and rate of
discovery. Sudharani and Rath (2011) I revealed role of
neem based products in management of tomato fruit borer, H.
armigera. They observed that neem oil- Bt- neem oil
alternation was superior over Bt- Bt- Bt with 56.00 and 37.40
per cent reduction in number of fruit infestation over control,
respectively. Sreekanth and Seshnamahalakshmi (2010) [
reported that the percent inflorescence damage due to legume
pod bores was lowest in spinosad. Ahmady and Kumar (2014)
BI tested efficacy of chemicals and bio- pesticides against H.
armigeraon tomato and revealed that spinosad 45 SC was the
most effective and gave maximum (90.83%) per cent
population reduction of H. armigera followed by
cypermethrin 25 EC (79.49%). Neem oil with 57.84 per cent
population reduction was least effective among all treatments.

Table 1: Influence of different treatments on extent of fruit damage (%) by Helicoverpa armigera in Tomato (Lycopersicon esculentum Mill.)

1%t spray Percent fruit damage 2" spray Percent fruit damage

Treatment Name Dose Pre treatment count Pre treatment count
larval/5 plant 1DBS /DASL4DASMean larval/5 plant 1DBS 7DAS |14DAS| Mean
T1 Cypermethrin 0.01% 0.76 0.66 | 0.35 | 0.59 17.82 15.36 | 10.02 | 14.40
T2 Verticillium lecanii 5% 0.96 0.75| 0.57 |0.76 20.22 16.44 | 14.05 | 16.91
T3z (Alphamethrin 10EC) sixer 2ml/l 1.07 0.89 | 0.57 |0.84 22.41 19.82 | 19.37 | 20.53
T4 Metarhizium anisopliae 0.05% 0.98 0.78 | 0.63 | 0.80 20.86 16.66 | 14.35 | 17.29
Ts Beauveria bassiana 1x10* conidia/ha 0.95 0.69| 0.69 |0.78 19.21 16.40 | 12.92 | 16.18
Tes Neem Oil 5% 1.01 0.88| 0.76 | 0.88 21.17 17.94 | 14.38 | 17.83
T7 Spinosad 45 EC (Tracer) 200ml/ha 1.07 0.88 | 0.76 |[0.90 22.38 19.26 | 15.89 | 19.18
To Control water spray 1.12 117] 135 |1.21 23.25 23.47 | 25.68 | 24.14

F-Test S S S S S S S S

S.Ed (3) 0.04 0.05| 0.01 |0.02 0.79 0.06 | 012 | 0.27
C.D (P=0.05) 0.08 0.10 | 0.03 | 0.04 1.69 0.12 | 0.26 | 0.59

Harshita et al. (2018) @ finds that peak infestation of H.
Armigera (6.06 and 6.30 larvae per plant) was recorded
during March. The larvae attained maximum population of
6.06 larvae per plant on 22" March 2016. During 2016-17,
the first incidence of fruit borer was noticed on 17" January'
2016 with a mean population of 0.9 larvae per plant and larval
population gradually increased till the harvest of the crop.
According Chula et al. (2017) ™ revealed that the occurrence
of tomato fruit borer commenced from 8 standard weeks
(February third week) with an average population of 2.04%
infestation. The tomato fruit borer, Helicoverpa armigera
(Hub.) population increased and gradually reached its weak
level of infestation 48.14% at 13% standard weak (March
second weak) there after declined trend was observed as
temperature decreased. Gradually till the crop was matured in
last week of April.

Influence of different treatments on Fruit yield (g/ha) in
Tomato (Lycopersicon esculentum Mill.)

The data on fruit yield tomato as influenced by various
treatments of management of Helicoverpa armigera are
presented the fruit yield varied ranged from 75.07 to 146.81
g/ha which was significantly varied from control among all
the treatments Cypermethrin recoded maximum fruit yield
146.91 g/ha which was non-significantly superior than other
treatments the second highest yield of tomato was observed
with Beauveria bassiana 142.58 g/ha. However treatment
Verticulium lecanni recorded 1129.42 g/ha fruit yield which
was significantly higher than Metarhizium anisopliae 117.90,
neem oil and spionosad 45EC (tracer) and sixer over control.
Treatment Metarhizium anisopliae 117.80 and neem oil
recorded higher fruit yield than sixer which was found non-
significantly to each other. Among all the treatment sixer
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recorded

lowest fruit yield 107.25 g/ha which was

significantly higher than control 75.07 g/ha. Minimum fruit
yield 75.07 g/ha was observed which was lower than other
treatments. Shown on Table.2.

Table 2: Influence of different treatments on fruit yield of Tomato

(Lycopersicon esculentum Mill.)

Treatment No. Insecticide Fruit y_|1eld
(9 ha™)
T1 Cypermethrin 25EC 146.81
T2 Verticillium lecanii 1129.92
Ts (Alphamethrin 10EC) sixer 107.25
T4 Metarhizium anisopliae 117.80
Ts Beauveria bassiana 142.58
Ts Neem Oil 116.74
T7 Spinosad 45 EC (Tracer) 112.17
To Control 75.07
F- test S
S. Ed.(%) 1.94
C.D. (P =0.05) 4.16
Reference
1. Chula MP, Jat SL, Kumar A, Nitharwal RS. Seasonal

10.

11.

incidence of tomato fruit borer, Helicoverpa armigera
(Hubner) and their correlation with abiotic factors.
Journal of Pharmacognosy and Phytochemistry. 2017,
6(4):1445-1447.

Harshita AP, Saikia DK, Deeve A, Bora LC, Phukan SN
Seasonal incidence of fruit borer, Helicoverpa armigera
and its eco-friendly management in tomato, Solanum
lycopersicum. International Journal of Chemical Studies.
2018; 6(5):1482-1485.

Sudharani D, Rath LK. Biopesticides against fruit borer
complex in tomato, Indian Journal of Plant Protection,
2011; 3(4):316-317

Sreekanth, Seshamahalakshmi. Studies on relative
toxicity of bio pesticides to Helicoverpa armigera
(Hubner) and Maruca vitrata (Geyer) on pigeonpea
(Cajanus cajan L.) J Biopest., 2010; 5(2):191-195
Ahmady A, Kumar A. Efficacy of chemicals and bio-
pesticides against Helicoverpa armigera (Hubner) on
tomato. Ann. Pl. Protec. Sci., 2014; 22(2):422-460.
Tewari GC, Krishnamoorthy PN. Yield loss in tomato
caused by fruit borer. Indian Journal of Agricultural
Sciences. 1984; 54:341-343.

Lal OP, Lal SK. Failure of control measures against
Heliothis armigera infesting tomato in heavy pesticidal
application areas in Delhi and satellite towns in Western
UP and Haryana. Journal of Entomological Research.
1996; 20(4):355-364.

Armes NJ, Jadhav DR, Bond GS, King ABS. Insecticide
resistance in Helicoverpa armigera in South India.
Pesticide Science, 1992; 34:355-364.

Armes NJ, Banerjee SK, DeSouza KR, Jadhav DR, King
ABS, Kranthi KR et al. Insecticide resistance in
Helicoverpa armigera in India: Recent developments. In:
Proceedings of the Brighton Crop Protection Conference
- Pests and Diseases, Thronton Heath, UK, British Crop
Protection Council Publications. 1994, 437-442.

Dikshit TSS, Mishra VK, Joshi BD, Srivastava MK,
Raizadz RB. Organochlorine insecticide residues in
vegetables of Lucknow market in India. Journal of Food
Science and Technology. 1992; 29(5):335337.

Praveen PM. Eco-friendly management of major pests of
okra Abelmoschus esculentus (L.) Moench) and tomato
(Lycopersicon esculentum Mill.) Unpublished M.Sc.,

~2312~

http://www.phytojournal.com

(Ag) Thesis, Tamil Nadu Agricultural University,
Coimbatore, India. 2000, 116.

. Thilagam P. Evaluation of flubendiamide 480 SC against

bollworm complex in cotton and leaf folder and stem
borer in rice. Unpublished Ph.D. Thesis, Tamil Nadu
Agricultural University, Coimbatore, India. 2007, 254.


http://www.phytojournal.com/

