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Abstract

The present study was carried out at Agricultural research institute, Tarnab, Peshawar during 2011 to
study the efficacy of different insecticides against Brinjal fruit borer. The insecticides tested were:
spinosad, emamectin benzoate, chlorpyrifos, profenofos, fenvalerate and cypermethrin and were
compared with a control. Results showed that emamectin benzoate was most effective against brinjal
fruit borer and resulted in lower infestation (40.1%) followed by cypermethrin (40.43%), whereas
fenvalerate offered moderate control (41.31%) of borers. The study recommended the use of emamectin
benzoate for effective control of brinjal fruit borer.
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1. Introduction

Brinjal fruit borer, Leucinodes orbonalis Guenee (Pyralidae: Lepidoptera) is found throughout
the topics in Asia and Africa and is a minor pest in America. It is monophagus and very
important pest of brinjal, however other plants belonging to family Solanaceae are reported to
be hosts of this pest. They include tomato (Lycopersicon esculentum), potato (Solanum
tuberosum) and turkey berry (S. torvum). It is an internal borer which damages the tender
shoots and fruits. Attack of this pest causes considerable damage to brinjal crop each year,
affecting the quality and yield of the crop. The Larvae of this pest cause 12-16% damage to
shoots and 20-60% damage to fruits [ 2, The pest is very active during rainy and summer
season and often causes more than 90% damage in Bangladesh 4 and up to 95% in India Bl.
It is also reported that the infestation of fruit borer causes reduction in Vitamin C content to an
extent of 68 % in the infested fruits [,

Soon after hatching from eggs, young caterpillars search for and bore into tender shoots near
growing points into flower buds or into the fruits. Caterpillars prefer fruits over other plant
parts. Larvae go through at least five instars [l and there are reports of the existence of six
larval instars. Larval period lasts from 12 to 15 days in the summer and up to 22 days in
winter. Climatic conditions are important in the life cycle of the borer. As temperature
increases and humidity decreases fecundity increases and duration of life cycle decreases [l
Within one hour after hatching, the larvae bore into the nearest tender shoot, flower or fruit,
they plug the entrance hole with excreta. In young plants, caterpillar bores midrib of large
leaves. As a result, the affected leaves may drop off [¥l. Larvae feeding inside shoots result in
wilting of young shoots. Presence of wilted shoots in a brinjal field is a symptom of damage
by this pest. The damaged shoots ultimately wither and drop off. This reduces plant growth,
which in turn, reduces fruit number and size. New shoots can arise but this delays crop
maturity and the newly formed shoots are also subjected to larval damage. Larval feeding in
flowers is a relatively rare occurrence resulting in failure to form fruits from damaged flowers.
Larval feeding inside the fruit results in destruction of fruits tissue. The feeding tunnels are
often clogged with frass. This makes even slightly damaged fruit unfit for marketing. The
yield loss varies from season to season and from location to location. Damage to fruits
particularly in autumn, is very severe and the whole crop can be destroyed [l Based on the
mentioned facts the present study was initiated to check the efficacy of different novel
insecticides for controlling this devastating insect pest.

2. Materials and Methods

The present study was conducted at Agricultural research institute (ARI) Tarnab during the
years 2011 and 2012 to study the efficacy of six insecticides against L.orbonalis under field
conditions.
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Brinjal was sown under field conditions in which spacing was
provided by keeping plant to plant distance of 30 cm and row
to row distance of 60 cm. Six insecticides i.e spinosad (Tracer
240 SC), emamectin benzoate (Proclaim 19 EC), cypermethrin
(Trycord 10 EC), chlorpyrifos, profenofos and Fenvalerate
were tested along with a control. The field experiment was laid
out in randomized complete block design (RCBD) and each
treatment was replicated three times. Spraying was done by
using air compressing knapsack sprayer.

The observations on count of damage fruits were recorded on
three randomly selected plants per treatment. First count was
done one day before insecticide application and post treatment
counts were made after 24, 48, 72, 168 and 240 hours. In order
to assess the percent fruit damage, infested fruits on three
randomly selected plants were counted as against total number
of available fruits on the observed plants.

Statistical Analysis: The values of mean percent damage were
then statistically analyzed by analysis of variance. Least
significance differences (LSD) was determined at the
probability level of P<0.05 to decide the significance of
individual treatment effect.

3. Results

Data collected on damaged fruits before spraying indicated no
significant difference among the percent fruit damage in all the
treatments (Table 1). Data recorded before the spray
application showed a mean percent damage of 69.53, 57.3,
51.63, 57.93, 51.63, 56.53 and 52.16% on different treatments.
Control treatment showed a percent fruit damage of 59.73%.
Data recorded after one day of application of insecticides
revealed lowest percentage of fruit damage in emamectin
benzoate which reduced the percent damage from 57.3% to
39.1% followed by profenofos 43.3%, fenvalerate 44.43%,
chlorpyrifos 46.33%, cypermethrin 46.40% and spinosad
48.66% (Table 1). The percent fruit damage in treated plots of
chlorpyrifos, cypermethrin, fenvalerate, profenofos were not
significantly different from each other but significantly
different from emamectin benzoate and control. During 2012,
the minimum pest infestation was recorded in fenvalerate
treated plots followed by emamectin benzoate one day after
application of insecticides. The maximum pest infestation was
recorded in control plot (Table 2).

Data on percent fruit damage after 2" day of application
indicated no significant difference among all the treatments.
The percent fruit damage in emamectin benzoate was on par
with profenofos, fenvalerate and cypermethrin, while they
were significantly different from the control. Spinosad,
chlorpyrifos and control treatments were not significantly
different from each other. Lowest percentage of damage fruits
was found in emamectin benzoate i.e. 43.66% and profenofos
43.10% followed by fenvalerate i.e 43.2% cypermethrin
44.03%, chlorpyrifos 45.56%.The highest percentage of
damaged fruits was found in plots treated with spinosad i.e

49.36% (Table 1). There was significant difference in
insecticide efficacy two days after application of insecticides
in the year, 2012. The minimum pest infestation was recorded
in fenvalerate treated plots (Table 2).

The percent fruit infestation after 3™ day of application was
not significantly different from each other in treated but
significantly different from the control. Highest percent fruit
infestation was recorded in plots treated with chlorpyrifos i.e.
44.46% followed by spinosad and profenofos (42.40 and
41.16%), whereas the lowest (40.20%) damage was record in
emamectin  benzoate followed by cypermethrin and
Fenvalerate i.e., 40.60 and 40.56% (Table 1). Fenvalerate was
the most effective insecticide showing the minimum pest
infestation three days after spray in 2012.

Data recorded after 7" day of spraying revealed lowest percent
fruit infestation in emamectin benzoate i.e. 26.93% which was
followed by spinosad, cypermethrin, fenvalerate and
profenofos i.e. 32.66, 30.90, 36.6 and 39.60%. The highest
(43.16%) damage was recorded in chlorpyrifos. The percent
fruit infestation in emamectin benzoate treated plots was
significantly  different from profenofos, chlorpyrifos
fenvalerate and control treatments, while it was on par with
spinosad and cypermethrin. There was no significant
difference in percent fruit damage in chlorpyrifos, profenofos
and fenvalerate treated plots (Table 1).The seventh day post
treatment data showed that fenvalerate was most effective
insecticide in second spray compared with other insecticides
(Table 2).

After 10" day of application table revealed lowest percent fruit
infestation of 29.23% was recorded in emamectin benzoate
followed by cypermethrin, spinosad, fenvalerate and
chlorpyrifos i.e. 29.43, 32.20, and 43.03%, respectively. The
highest (43.03%) fruit infestation was recorded in profenofos.
No significant difference was recorded in percent fruit damage
among emamectin benzoate, spinosad, cypermethrin and
fenvalerate treatments, while they were significantly different
from chlorpyrifos, profenofos and control. Percent damage in
chlorpyrifos treated plots was significantly different from rest
of the treatments as well as from the control after 10 day of
pesticide application (Table 1). Chlorpyrifos showed
maximum residual toxicity and minimum pest infestation ten
days post treatment compared with other insecticides (Table
2).

Overall mean of the data indicated a significant difference
among the treatments and control. The lowest (40.1%) fruit
infestation was recorded in emamectin benzoate. The highest
percent fruit infestation of 58.15% was recorded in control.
The result showed that emamectin benzoate was found to be
the most effective in suppressing the fruit infestation by brinjal
fruit borer, while fenvalerate offered moderate control of
brinjal fruit borer. The overall mean of second spray showed
that fenvalerate was the most effective insecticide followed by
spinosad and emamectin benzoate in reducing pest infestation.

Table 1: Percent infestation of brinjal fruit borer after application of insecticides during 2011 under field conditions

Treatments Pre Spray Data ¥ Day 2 Day T"gﬁj IS:;rval 7 Day 10° Day Mean
Spinosad 69.53 48.66b 49.36ab 42.40b 32.66de 29.23c 45.31b
Emamectin Benzoate 57.30 39.10d 43.06b 40.20b 26.93c 32.10c 40.1c
Chlorpyrifos 57.93 43.33hc 45.56ab 44.46b 43.16b 43.03b 46.75b
Profenofos 56.53 43.40c 43.10b 41.16b 39.60bc 56.03a 46.64b
Fenvalerate 52.16 44.43c 43.20b 40.60b 36.60de 32.13c 41.31c
Cypermethrin 51.63 46.40bc 44.03b 40.56b 30.90de 29.03c 40.43c
Control 59.73 58.7a 53.33a 60.90a 54.93a 61.30a 58.15a

LSD Value 3.06 7.95 8.01 6.53 9.17 1.76

Means within a column followed by different letters are significantly different from each other at 5% level of significance (LSD Test)
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Table 2: Percent infestation of brinjal fruit borer after application of insecticides during 2012 under field conditions

Time Interval

Treatments Pre Spray Data ¥ Day 2" Day 37 Day 7" Day 10" Day Mean
Spinosad 60.45 50.81ab 49.54hc 45.53sh 46.56hc 38.77hc 46.24bc
Emamectin Benzoate 50.30 42.09ab 45.53bc 56.59ab 39.44hc 51.93b 47.11bc
Chlorpyrifos 53.93 52.17ab 67.37abc 48.54ab 50.81b 35.89c 50.95hc
Profenofos 50.53 53.47ab 79.38a 49.54ab 42.07hc 38.29hc 52.55h
Fenvalerate 45.16 31.27b 42.09c 42.09b 33.91c 50.95hc 40.06c
Cypermethrin 49.63 51.65ab 60.03abc 50.81ab 43.89hc 39.42bc 49.16hc
Control 69.53 60.01a 69.07ab 65.03a 73.98a 67.82a 67.18a

LSD Value 24.95 25.36 22.02 16.72 15.71 12.07

Means within a column followed by different letters are significantly different from each other at 5% level of significance (LSD Test)

4. Discussion

The present observations on the effectiveness of emamectin
benzoate are in conformity with those of Anil and Sharma
(2010) [, These results also coincide with Kalawate and
Dethe (2012) M1 who stated that emamectin benzoate and
spinosad are efficient in reducing the population and the
subsequent damage caused by brinjal fruit borer.

Insecticides are currently the main method of control for
Leucinodes orbonalis. Contact insecticides are the most
commonly used and show varying degrees of an efficacy
against the pest. Deltamethrin and endosulfan were the most
effective insecticides used in South Asia 1. In field
experiments, triazophos and methomyl were applied when
more than 20 % of brinjal fruits were infested. The highest
fruit yields were obtained with triazophos [*°l. Babu et al.,
(2002) found that the most commonly used insecticides in the
field were carbaryl, followed by endosulfan, carbofuran and
cypermethrin - in  India 0. A combination of
cypermethrin/deltamethrin and triazophos/endosulfan
sometimes combines with cartap hydrochloride and
diflubenzuron gave higher yields than non-treated plots;
cypermethrin/deltamethrin mixtures were the most effective >
16]

Studies made by Kalawate and Dethe (2012) on the bio
efficacy of spinosad and emamectin benzoate in comparison to
cypermethrin and self formulated neem extract for two
cropping seasons against brinjal fruit and shoot borer indicated
that spinosad was found to be the most effective against
Leucinodes orbonalis although the corresponding vyield
recorded in cypermethrin (check treatment) was higher but it
was not significantly different than that noticed in spinosad
and emamectin benzoate 4,

Anil and Sharma (2010) observed the bio efficacy of
insecticides against brinjal shoot and fruit borer. The result
showed that in terms of shoot infestation, emamectin benzoate
(0.002%), endosulfan (0.005%), novaluron (0.01%) and
lambda-cyhalothrin (0.004%) were found superior. The total
number of drooping shoots was minimum in emamectin
benzoate followed by endosulfan and novaluron as compared
to spinosad, deltamethrin and Bacillus thuringiensis, in terms
of reduction in fruit infestation, emamectin benzoate (0.002%)
was highly effective followed by endosulfan (0.05%)
agrospray oil T (0.2%) and spinosad (0.002%). However, cost
benefit ratio was highest in agro spray oil T (0.2%) followed
by lambda-cyhalothrin (0.004%) endosulfan (0.05%) and
deltamethrin (0.0028%). Rosaiah (2001) sprayed the plant
products against brinjal shoot and fruit borer, neemazol at 0.5
per cent was significantly superior in reducing shoot and fruit
damage and contributed to maximum vyield. The next best
treatments were neemazol 0.25 per cent, NSKE (neem seed
kernel and jatropha were poor in their effectiveness against
brinjal shoot and fruit borer (1%,

Patel et al., (2001) found that one spray of monocrotophos

0.04 percent at 9 weeks after transplanting followed by three
sprays of spark (triazophos + deltamethrin) 0.036 per cent at
11, 13 and 15 weeks after transplanting effectively managed
the brinjal fruit borer and gave significantly higher fruit yield
(238.8 g/ha) percent on fruits, respectively 171,

5. Conclusion

Results showed that emamectin benzoate was most effective in
suppressing the pest population as lowest mean percent fruit
infestation was recorded after its application i.e. 40.1%
followed by cypermethrin in which percent fruit infestation
was recorded 40.43%. Fenvalerate and spinosad gave
moderate control of brinjal fruit borer in which the mean
percent fruit infestation was 41.31% and 45.31%. It is
suggested that emamectin benzoate should be used for
controlling this pest. However, in case of unavailability of this
insecticide cypermethrin may be applied.

6. Acknowledgement
We are thankful to all the colleagues for their help during this
study. This study is a part of Ph.D. thesis of the first author.

7. Competing Interest
The authors declare that they have no competing interests.

8. References

1. Alam MZ. Insect pest of vegetables and their control in
Bangladesh. Agril. Inf. Serv. Dacca. Bangladesh, 1970,
132.

2. Maureal AM, Noriel LM, Esguerra NM. Life history and
behavior of eggplant fruit borer. Annal. Trop. Res 1982;
4(3):178.

3. Ali MI, Rahman MS. Field evaluation if wilt disease and
shoot and fruit borer attack of different cultivators of
brinjal. Bangladesh J Agric Sci 1980; 7(2):193-194.

4. Kalloo. Solanacesous crops. In Vegetable Breeding Raton,
Florida 1988; 2:520-570.

5. Naresh JS, Malik VS, Balan JS, Khokhar KS. A New
record of trathala sp, a larval endoparasite attacking
brinjal fruit borer, Leucinodes orbonalis Guenee. Bull.
Entomol. New Delhi 1986; 27(1):74.

6. Hemi MA. Effect of borer attach on the vitamin ‘C’
content of brinjal. Pakistan J. Health 1955; 4:223-224.

7. Atwal AS. Agricultural pests of Indian and Southern Asia.
New Delhi: Kalyani publishers, 1976, 529.

8. Kumar P, Johnsen S, Life cycle studies on fruit and shoot
borer (Leucinodes orbonalis) and natural enemies of
insect-pests of eggplant (Solanum melongena). Journal of
Applied Biology 2000; 10(2):178-184.

9. Bhutani DK, Jotwani MR. Insects of vegetables in New
Delhi: Periodical expert book Agency, 1984, 356.

10. Anil, Sharma PC. Bioeffecacy of insecticides against
Leucinodes orbonalis on brinjal. J. Environmental biology

~294~



Journal of Entomology and Zoology Studies

2010; 4(2):31-32.

11. Kalawate A, Dethe MD. Bioefficacy study of biorational
insecticides on brinjal. J. Biopesticide 2012; 5(1):75-80.

12. Thanki KV, Patel JR. Efficacy and economics of certain
insecticides used for the control of pest complex on
brinjal. Gujrat Agric U Res J 1991; 16(2):47-51.

13. Radhika S, Reddy KD, Subbarathnam GV. Management
of brinjal shoot and fruit borer Leucinodes orbonalis
(Guenee) with insecticides. J.Research Angrau 1997;
25(3):10-14.

14. Babu BS, Varaprasad KS, Anitha KP, Rao SK.
Chakarbarty, Chandurkar PS. Brinjal shoot and fruit borer
(Leucinodes orbonalis) status in coastal districts of Orissa.
Resourses management in plants protection during twenty
first century, Hyderabad, India 2002; 2:121-123.

15. Kumar BA, Rao BN, Sriramulu M. Studies on the efficacy
of certain insecticides and their mixtures against shoot and
fruit borer, Leucinodes orbonalis on brinjal in India. J. Plt.
Prot 2000; 28(1):25-28.

16. Biradar AP, Taggelli RG, Patii DR, Balikai RA.
Evaluation of cypermethrin 3 EC + quinalphos 20 EC
against brinjal shoot and fruit borer. Karnataka J. Agric.
Sci 2001; 142(2):369-372.

17. Patel JJ, Patel BH, Maghodia AB, Bhalala MK.
Integration Tolerant Variety and insecticides application
for the management of jassids and fruit borer infesting
brinjal. J. Pestology 2001; 25:56.

~295~



