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ABSTRACT
An attempt was made to evaluate seven insecticidal treatments with different spray schedules
against whitefly and fruit borer infesting Okra and Tomato. Among the seven insecticidal
treatments single application of imidacloprid 17.8% SL followed by twice applications of
Spinosad 45% SC gave maximum reduction in infestation of fruit borer and whitefly both in
okra and tomato. This treatment was also effective against reduction of disease incidence of
Yellow Vein Mosaic and Leaf Curl virus in okra & tomato respectively due to effective
management of whitefly acting as vector.
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INTRODUCTION

Vegetables play an important role in human nutrition and the economy of marginal and sub-marginal
farmers. Among the vegetable crops tomato (Lycopersicon esculentum Mill.) and okra (Abelmoschus
esculentus) are widely cultivated in India. Now-a day’s these vegetable crops are grown almost
throughout the year. Both tomato and okra are consumed in many ways, thus playing a major role in
their widespread adoption as an important food component.
Both tomato and okra production has intensified over the years with hybrid varieties and improved
package of practices, however several production constraints such as insect-pests, diseases and other
environmental factors have led to appreciable losses in yield. Among the various insect-pests infesting
both Tomato and Okra, White Fly (Bemisia tabaci) and Fruit borers (Helicoverpa armigera, Earias
vitella) also cause economic damage to the crops. Farmers rely entirely on the use of pesticides to
manage the losses caused by insect-pests. Even though insecticides have proven to be highly effective
in protecting vegetable crops under extreme pressure from insect-pests, `several reports have come up
in the recent years related to insecticide resistance due to indiscriminate and repetitive use of synthetic
insecticides like organochlorines, organophosphates and synthetic pyrethroids.
On the other hand it is established that use of chemicals form an important part of pest management
strategies. There are many upcoming newer molecules having different mode of action and also being
comparatively safe to non-target organisms and environment like imidacloprid and spinosad which
are equally effective against the pests. Thus in the present investigation an attempt has been made to
evaluate the efficacy of newer insecticides imidacloprid and spinosad along with conventionally used
insecticides by farmers against whitefly and fruit borers infesting Tomato and Okra.

MATERIALS AND METHODS

Study sites
Two experiments were carried out separately for okra (May-August 2008) and tomato

(September -December, 2008) at research farm of Regional Research Sub Station, Uttar Banga Krishi
Viswavidyalaya at Mathurapur, Malda, West Bengal.
2.2 Experimental Layout and crop husbandry

The experiments were laid out in Randomized Block Design with eight treatments including
untreated control, where water was only sprayed. The experiments were replicated thrice. Gross plot
size of okra was 4.8 m x 3.0 m, while it was 5.0 m x 4m in case of tomato. Seeds of okra (cultivar
Arka Anamika) were dibbled at 60 x 30 cm spacing. Seedlings of tomato (cultivar Avinash 2) were
transplanted at 1.0 m x 0.40 spacing. All the recommended agronomic practices were followed to
grow healthy crops.



Int. J. Bio-res. Env. Agril. Sci., September 2015

127

Treatments and its application
The following seven insecticidal treatments were taken for both the crop and was compared with
untreated check.T1 = Profenophos 50% EC; T2 = Imidacloprid 17.8% SL fb Spinosad 45% SC; T3 =
Chlorpyriphos 20% EC; T4= Deltamethrin 2.8% EC fb Quinaphos 25% EC; T5= Lambda Cyhalothrin
5 % EC; T6= Cypermethrin 10 % EC; T7= Triazophos 40% EC; T8 = Untreated Check (only water
sprayed).

The insecticides in the following dose and schedule were applied with the help of knapsack
sprayer at late afternoon hours.
Crops Insecticides with Dose Spray Schedule

Okra T1 = Profenophos 50% EC
(500 g a.i./ha)

1st Spray at 20 DAS, 2nd and 3rd Spray at 40 DAS and
60 DAS

T2 = Imidacloprid 17.8% SL
(20 g a.i./ha) fb Spinosad 45%
SC (75 g a.i./ha)

1st Spray with Imidacloprid at 20 DAS, 2nd and 3rd

Spray with Spinosad at 40 DAS and 60 DAS

T3 = Chlorpyriphos 20% EC
(200 g a.i./ha)

1st Spray at 20 DAS, 2nd and 3rd Spray at 40 DAS and
60 DAS

T4= Deltamethrin 2.8% EC (10
g a.i./ha) fb Quinaphos 25%
EC (200 g a.i./ha)

1st Spray with Deltamethrin at 20 DAS, 2nd and 3rd

Spray with Quinalphos at 40 DAS and 60 DAS

T5= Lambda Cyhalothrin 5%
EC (15 g a.i./ha)

1st Spray at 20 DAS, 2nd and 3rd Spray at 40 DAS and
60 DAS

T6= Cypermethrin 10 % EC
(60 g a.i./ha)

1st Spray at 20 DAS, 2nd and 3rd Spray at 40 DAS and
60 DAS

T7= Triazophos 40% EC (500g
a.i./ha)

1st Spray at 20 DAS, 2nd and 3rd Spray at 40 DAS and
60 DAS

Tomato The same treatments were followed with 1st Spray at 20 DAT, 2nd and 3rd Spray at 50
DAT and 70 DAT

DAS : Days after Sowing; DAT = Days after Transplanting

Data Collection
Whitefly (Bemisia tabaci) infestaion

Data were collected from each of the treatment plots on population of whitefly. Five plants
were selected randomly from each plot. The number of adult and nymph of whitefly were counted
from upper, middle and lower leaves of each selected plant. The data were collected at one before
spraying and on 1st, 3rd 7th and 14th days after spraying. The average number of whitefly per leaf was
calculated and the percent reduction of whitefly population for each treatment was worked out
following the formula given by Fleming and Retnakaran (1985).

Population reduction(%) =1 − 100
Okra YVMV (Yellow vein mosaic virus) and ToLCV (Tomato leaf curl virus) disease incidence was
recorded on each treated plot at weekly intervals by counting the number of infected plants based on
the visual leaf curl virus symptoms. The observation was made at regular intervals of 4 weeks after
first and second spray. The per cent disease incidence values were calculated following formula given
by Nene (1972).

Disease Incidence (%) =
. 100

Friut Borer (Earias vitella in okra and Helicoverpa armigera in tomato) infestation

The infestation of borer on okra was recorded based on its feeding symptoms on shoots and fruits,
white it is only on fruits in case of tomato. The data on fruit damage were recorded at the time of each
harvest through counting of total number of fruits and number of damaged fruits.
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Data Analysis
The percentage data, thus obtained was subjected to analysis of variance following RBD after making
angular transformations by sin –1 P, where P is % mortality/100. However, the mean difference on
yield was analysed by one factor RBD.  The data computation and statistical analysis was done in
Microsoft Excel-2007 and SAS-9.2.

RESULT AND DISCUSSION

Okra
Table 1 shows the efficacy of insecticides on whitefly and shoot and fruit borer in okra.

Whitefly Infestation
All the treatments were found superior over control. However, highest percentage of reduction in pest
population (58.75%) was observed in the treatment T2 at 14 days after spraying, which is statistically
at per with the treatment T4. However, the treatment T4 recorded 55.43% reduction in pest
population. The treatment T4 is found at par with the treatments T1, though treatment T2 was found
superior over the treatment T1. The treatment T1 showed 52.99% reduction in whitefly population.
The treatment T6 and T7 provided 48.66% and 44.85% reduction in pest population, which were at
statistically at par with each other. On the other hand, treatment T3 recorded 42.64% reduction in
whitefly population, which was at par with treatment T7. The lowest reduction (42. 61%) was
observed in T5, which was statistically at par with treatments T7 and T3.

YVMV disease incidence
The lowest disease percentage (7.53%) was observed in treatment T2. It was followed by the
treatment T1 (10.41%). The treatment T1 was at par with T4, which recorded disease incidence as
10.48%. All the treatments were found superior in reduction of disease incidence over control, but the
treatment T5 was found least effective in controlling YVMV disease incidence (17.41%).

Fruit borer (Earias vitella) infestation
All the treatments were found superior over control. The lowest infestation of fruit borer as evident
from percentage of damaged shoots and fruits (5.58%) was recorded in the treatment T2. It was
followed by the treatment T1 recording 7.17% of damaged shoots and fruits. The treatment T5 and T3
were at par with each other recording 10.00% and 10.12% damaged shoots and fruits respectively.
The highest percentage of damaged shoots and fruits (23.08%) was recorded in the treatment T6.

Yield

The highest yield of okra with respect to different insecticidal treatments were found in the treatment
T2 (11.63kg) followed by the treatment with T1 (9.33 Kg). The treatments T3 and T5 were at the third
and fourth sequence and both being at par with each other giving the respective yield of 8.49 and 8.23
Kg. The lowest yield of 6.34 kg was observed in T6, which was statistically at par with the treatments
T7 and T4 observing yield of 6.90 kg and 6.57 kg respectively.

Tomato
Table 2 depicts the efficacy of insecticides against whitefly and fruit borer in tomato.

Whitefly (Bemisiatabaci) infestation
All the treatments were found superior over control. However, the highest percentage of population
reduction (61.86%) was observed in the treatment T2. It was followed by T1 recording 55.54%
reduction in pest population. Both the treatments were at per with each other. The treatment T3 was
found 3rd best treatment showing 49.26% reduction in pest population. The treatment T3, T4, T5 and
T6 were found at par with each other, while treatment T5 showed lowest reduction in pest population
(38.72%).
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Tomato Leaf Curl disease incidence
Maximum leaf curl disease incidence was found in the control lot, while the minimum disease
incidence was observed in the treatment T2 (4.00%). It was followed by treatment T1 showing 7.43%
disease incidence. Treatment T4 ranked as third best treatment recording 10.27% of disease incidence.
However, treatments T6, T3 and T7 were found at par with each other.

Fruit Borer infestation (Helicoverpa armigera)
A very significant difference was observed among the various treatments with regards to management
of H. armigera. The least infestation on fruits was observed in the treatment T2 (4.62%) followed by
the treatment T1 alone (7.49%). The treatment T3 was found third best treatment recording 10.57%
damaged fruits. It was followed by treatment T5 observing 10.57% damaged fruit. The treatments T7,
T4 and T6 were found at par with each other.

Yield
The highest yield of Tomato was observed in the treatment T2 (27.99 kg) followed by T1 (23.53 kg).
However, the least yield was observed in case of the treatment T6 (11.07 kg). The findings of the
experiments revealed that the treatment T2 i.e. single spray of imidacloprid 17.8% SL fb twice spray
of spinosad 45% SC was found to be the best treatment to control the biotic stress caused by noxious
pests such as Bemisia tabaci, Earias vitella and Helicoverpa armigera for the crops okra and tomato.
These two chemical combinations had effectively controlled whitefly infestation, which was also
clearly reflected least incidence of viral diseases. The highest yield was also observed in the same
treatment as the crop less suffered from the biotic stress. However, the treatment T1 i.e. thrice spray
profenophos 50% EC alone was also found to be the second best treatment. It was also found very
effective for control of whitefly and fruit borer in both the crops.

Similar results were observed by Laishana Devi et al (2014), where spinosad 45% SC @ 50 g a.i./ha
revealed minimum fruit and shoot infestation by E. vitella in okra and recorded highest yield 78.85
q/ha. Parmar et al (2013) also reported that imidacloprid @ 0.0053% was found effective against
whitefly B. Tabaci in okra, while profenophos @ 0.10% showed highest efficiency against fruit and
shoot borer. Moreover, imidacloprid 200 SL @ 100 g a.i./ha had increased yield of okra upto 42% by
controlling whitefly (Raghuraman et al, 2007). Imidacloprid was also a good insecticide to reduce the
okra vein mosaic disease (Ali et al, 2005).  Ghosh et al (2010) observed that spinosad 45% SC @ 84 g
a.i./ha was very effective against H. armigera in tomato. Katroju et al (2014) reported that the percent
fruit damage due to fruit borer was the less in the treatments with Profenophos 50 EC @ 1000 a.i.
g/ha and spinosad 45% SC @ 100 g a.i./ha.

It can be suggested from the present findings that the treatment with one time spray of imidacloprid
17.8% SL followed by twice spray of spinosad 45% SC gave the best results for management of both
the pests viz; white fly & fruit borer and disease incidence of YVMV & ToLCV on okra and tomato
respectively. The treatment with thrice application of profenophos 50% EC was also at par with the
above treatment, but keeping in view the hazardous effect of development of insecticide resistance
due to repetitive use of the same insecticide, the treatment with imidacloprid and spinosad was the
best alternative. This treatment could be effectively incorporated in the management strategy of the
insect-pests in a sustainable manner due to the safe mode of action of spinosad, being biologically
originated.
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Table 1. Efficacy of the insecticides against whitefly and fruit and shoot borer on okra

Treatment Whitefly population Mean % YMVM
Disease

incidence

Mean %
damage in
Shoot &
Fruits

Plot
Yield
(kg)

1 DBS Mean %
reduction at 14

DAS
T1 1.20 52.99

(46.70)
10.41
(18.80)

7.17
(15.51)

9.33

T2 1.16 58.75
(50.03)

7.53
(15.90)

5.58
(13.65)

11.63

T3 1.52 42.64
(40.75)

14.60
(22.44)

10.12
(18.54)

8.49

T4 1.11 55.43
(48.10)

10.48
(18.87)

22.70
(28.43)

6.57

T5 0.87 42.61
(40.73)

17.41
(24.65)

10.00
(18.42)

8.23

T6 0.70 48.66
(44.21)

14.72
(22.54)

23.08
(28.69)

6.34

T7 0.82 44.85
(42.03)

16.48
(23.94)

19.12
(25.92)

6.90

T8 1.40 - 24.32
(29.53)

24.77
(29.83)

3.81

SE(m) - 1.01 0.44 0.50 0.21
CD - 3.12 1.36 1.54 0.64

DBS : Day before sowing; DAS : Day after sowing

Table 2. Efficacy of the insecticides against whitefly and fruit borer on tomato

Treatment Whitefly population Mean % ToLCV
Disease

incidence

% damage
in Fruits

Plot Yield
(kg)1 DBS Mean %

reduction at 14
DAS

T1 3.47 55.54
(48.17)

7.43
(15.80)

7.49
(15.71)

23.53

T2 3.85 61.86
(51.87)

4.00
(11.42)

4.62
(12.30)

27.99

T3 4.20 42.70
(40.78)

13.36
(21.42)

10.57
(18.96)

19.54

T4 2.40 49.26
(44.56)

10.27
(18.69)

21.82
(27.82)

14.23

T5 3.20 38.72
(38.46)

18.15
(25.21)

14.20
(22.10)

16.96

T6 2.80 42.97
(40.94)

13.28
(21.34)

23.88
(29.24)

11.07

T7 3.73 40.00
(39.21)

15.29
(22.99)

21.79
(27.81)

13.16

T8 3.15 - 22.25
(28.12)

28.33
(32.14)

9.31

SE(m) - 1.23 0.70 0.91 0.383
CD - 3.84 2.16 2.78 1.172

DBS : Day before sowing; DAS : Day after sowing
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