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Abstract: The efficacy of 5 selected insecticides, two resistant lines and female sex pheromone against Brinjal
shoot and fruit borer (BSFB) (Leucinodes orbonalis Guenee) were evaluated in Gazipur and Jessore of
Bangladesh  during  May  to  October,  2007.  The  treatments  comprised T  = Cultivation of resistant line1

ISD006  without  any  insecticide  use;  T  =  Cultivation  of  resistant  line BL114 without any insecticide use;2

T  = Cultivation of susceptible variety Uttara without any insecticide use; T = Use of female sex Pheromone3 4

placed  at  canopy  and  in  the  center  of  the plot without any insecticide use; T = Spray Abamectin® 1005

WSC @ 2 ml a.i. per litre of water; T  = Spray Nimbicidin® @ 4 ml L  of water; T  = Spray Suntap® 50 SP @6 7
1

5 mg L  of water; T = Spray Marshal® 20 EC @ 1.5 ml L  of water; T  = Spray Ripcord® 10 EC @ 1 ml L  of1 1 1
8 9

water and T = Untreated control. The effectiveness of the treatments in reducing shoot and fruit infestation10

by the BSFB did not differ significantly between the different locations, the shoot and fruit infestation was
recorded at 19.90% and 16.16% respectively, which was 20.88% and 15.08% in Jessore. However, the
effectiveness of the options in reducing the shoot and fruit infestation differed significantly with different
treatments and all treatments except T  (the variety Uttara) significantly reduced shoot and fruit infestation over3

the control. Marshal 20 EC @ 1.5 ml L  (T ) performed the best ensuring the lowest shoot and fruit infestation1
8

(7.59% and 4.16% respectively) rendering 78.37% reduction in shoot and 88.06% and 88.99% reduction in fruit
by number and by weight respectively, which was followed by Suntap® 50 SP @ 5 mg L  (T ) that kept shoot1

7

and fruit infestation level at 10.77% and 11.53%, respectively. The T  also performed the best ensuring the8

highest healthy fruit yield (25.19 t ha ) as against only 2.09 t ha  infested fruit yield as compared to untreated1 1

control,  which  provided  only  12.41  t  ha   healthy  fruit  yield  as  against  9.91  t  ha   infested  fruit  yield.1 1

The results thus indicated that in all aspects Marshal® 20 EC (Carbosulfan) and Suntap® 50 SP were most
effective among insecticides followed by sex pheromone and other options. 
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INTRODUCTION The incidence of the pest occurs either sporadically or in

Brinjal,  Solanum  melongena a native plant species brinjal is grown [7,8]. As a result of its attack,
of South Asian origin, is an important vegetable in considerable damage occurs every year affecting
Bangladesh and India. It is grown on over 510,000 ha in adversely the quality and yield of the crop. Considering
India [1] and approximately 60,000 ha  in  Bangladesh  [2]. the seriousness of this pest a wide range of
It is cultivated in kitchen and commercial gardens during organophosphorous, carbamate and synthetic pyrethroid
both Rabi and Kharif season in Bangladesh is attacked by with various spray formulations have been advocated
a dozen of insect pests among which the most serious and from time to time [9-13]. Despite the importance of brinjal
destructive one is the Brinjal Shoot and Fruit Borer and severity of BSFB problem, the management practices
(BSFB), Leucinodes orvonalis Guenee [3-5] and India [6]. to combat BSFB are still limited to frequent sprays of toxic

outbreak every year throughout the country wherever the
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chemical pesticides [14,15]. It is unlikely that any single October, 2007. Effectiveness of ten treatments to reduce
method of pest control tactics can  achieve a level of shoot and fruit borer infestation in brinjal was evaluated
BSFB control acceptable to the producers in Bangladesh; against control having no treatment. Treatments with
an integrated approach should be introduced. There are resistant lines, susceptible variety Uttara, Sex pheromone
alternative approaches to control insect pests. Cultural on  Chega  (Jessore  local  variety),   respectively   were
practices, including crop hygiene (fallow, crop rotation, not  treated with insecticide. The treatments and the
ploughing, removing crop residues, planting time), use of control  thus  included  in  the  study   were   as  follows:
resistant varieties and sex pheromone etc. may promote T  = Cultivation of resistant line ISD006 without any
activities  of   natural   enemies  to  reduce  the  threat  of insecticide use; T  = Cultivation of resistant line BL114
crop damage from potential insect pests. The survey without any insecticide use; T  = Cultivation of
conducted for the current control strategies of BSFB in susceptible  variety  Uttara  without any insecticide use;
Jessore and Narshingdi in Bangladesh indicated that the T = Use  of  female  sex  Pheromone  placed  at  canopy
farmers used 8 practices, which included all or some of the and in the center of the plot without any insecticide use;
chemical, mechanical, pheromone, cultural and field T = Spray Abamectin® 100 WSC @ 2 ml a.i. per litre of
sanitation measures as the components [16]. None of the water;  T   =  Spray  Nimbicidin®  @  4  ml  L  of  water;
Farmers’ Practices (FPs) included resistant variety as a T   =   Spray   Suntap®   50   SP  @  5  mg  L   of  water;
component. The survey revealed the dominance of T  =   Spray  Marshal®  20  EC  @  1.5  ml  L   of  water;
insecticide use in the Farmers’ Practices (FPs) used by the T  = Spray Ripcord®  10  EC  @  1  ml  L   of  water  and
sample farmers in the study areas. Moreover, the T = Untreated control. The plots with pheromone trap
insecticides used were enormous in number, all farmers were set about half kilometers away from the plots with
used different insecticide combinations and a great treatments other than pheromone traps to exclude any
majority of them were poor performer. The insecticides possible effect of the pheromone traps on the other
were of organophosphate, carbamate and synthetic treatments. In the study, cow dung and other chemical
pyrethroid and no botanical and biochemical insecticide fertilizer were applied as recommended by Rashid (1999)
were used by them. Moreover, the insecticides were used for brinjal cultivation @ 15 tons of cow dung and 250, 150
without any need basis and in a very wide range of doses. and 125 kg of urea, triple superphosphate (TSP) and
The placement of sex pheromone traps also varied widely, muriate of potash (MP), respectively per hectare. The half
which provided poor results in majority of the instances. of cow dung and TSP were applied as basal dose during
Under the above context, the present study was land preparation. The remaining  cow  dung,  TSP  and
undertaken with the following objectives- to evaluate at one-third of MP was applied in the pits at transplanting of
recommended dose the performance of some promising brinjal seedlings. The entire dose of urea and the rest of
and commonly used insecticides along with some MP were applied as top dressing. The field experiment
botanical and biochemical insecticides; to evaluate the comprising nine treatments including a control was laid
performance of sex pheromone trap at positions; to out in a Randomized Complete Block Design (RCBD) with
evaluate the performance of BSFB resistant lines/varieties three replications. The whole field was divided into three
of brinjal; and to compare the performance of different blocks  of  equal  size having 2 m space between the
components of BSFB management for incorporating into blocks and each block was again sub-divided into 10 plots
the Integrated Management Package of BSFB. (3 m × 3 m) with 2 m space between the plots. Fifteen pits

MATERIALS AND METHODS rows and 60 cm between pits on a row. Forty-days-old

The present study on the efficacy of 5 selected experimental plots. Abamectin® and sex pheromone were
insecticides, resistant lines and female sex pheromone collected free of cost from BARI. The insecticides were
against Brinjal shoot and fruit borer (BSFB), (Leucinodes mixed with water @ of their recommended dose for
orbonalis Guenee) was carried out at the Bangabandhu spraying in 3 plots as determined by calibrating the
Sheikh Mujibur Rahman Agricultural University sprayer. The insecticides were sprayed at 7 days interval
(BSMRAU), Salna, Gazipur and Regional Agricultural in all 5 treatments (T - T ). The following parameters were
Research Station (RARS), Jessore of Bangladesh considered for evaluating the effectiveness of each
Agricultural Research Institute (BARI) during May to treatment in controlling the BSFB infestation: 
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were made in each plot at a distance of 100 cm between

healthy seedlings (3/4 leaf stage) were transplanted in the

5 9



Number of infested shoots% Shoot infestation = 100
Number of total shoots

×

% Shoot infestation in control
- % shoot infestation in treatment% Reduction in Shoot infestation = 100

% Shoot infestation in control
×

Number of infested fruits% Fruit infestation (by number) = 100
 Number of total fruits

×

 % fruit infestation in control -
% fruit infestation in treatment% Reduction in Fruit infestation = 100
 % fruit infestation in control

×

Number of infested fruits% Fruit infestation (by number) = 100
 Number of total fruits

×

Weight of infested fruits% Fruit infestation (by weight) = 100
 Weight of total fruits

×
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The total number of shoots and the number of (Table 1 and 2). The interaction effect of the treatments
infested shoots were recorded from 10 plants at weekly with  locations  was  not  significant and thus the effects
intervals during the period from 5 April 2005 to 12 October of treatments although significantly differed among
2005. Shoot infestation was calculated in per cent using themselves, they did not differ between the two locations.
the following formula: Overall, in Gazipur, the infestation was recorded at 19.90%

16.16%, respectively in Jessore. 

reducing the shoot infestation by BSFB differed

For calculating per cent fruit infestation data on the 1.5 ml L  (T ) performed the best ensuring the lowest
number of healthy and infested fruits harvested from 10 shoot infestation (7.59%), rendering 78.37% reduction in
sample plants per plot were recorded at each harvest. shoot  over  control,  which  was  followed  by  Suntap®
Harvesting was done at an interval of 7 days. In all 12 50 SP @ 5 mg L  (T ) that kept infestation at 10.77%.
harvests were done throughout the fruiting season. Per Abamectin® 100 WSC applied @ 2ml ai per liter of water
cent fruit infestation at each such harvest was calculated (T ) showed the poorest performance (26.23% infestation)
using the following formula: rendering only 51.66% reduction in shoot infestation over

control, which was followed by Nimbicidin® @ 4 ml L
(T ) (21.64% infestation) followed by Ripcord ® 10 EC @

pheromone that kept the infestation level at only 12.32%

For calculating over-all per cent fruit infestation, data As was in shoot, all the treatments except the
on the number of healthy and infested fruits and their susceptible variety Uttara (infestation 36.00% by number
weights per plot were recorded separately from 10 sample and 35.10 by weight) significantly have less fruit
plants at each harvest. Fruits were harvested at an interval infestation both by number and weight than control,
of 7 days. In all 12 harvests were done throughout the which had infestation level at 34.85% by number and
fruiting season. Per cent fruit infestation at each such 34.96% by weight) (Table 2).
harvest was calculated using the following formula: The fruit infestation was the lowest (4.16% by

1.5 ml L ) having infestation reduction by 4.16% by

pheromone). The fruit infestation was moderate (11.53%

Collected data was analysis following AVOVA by 1ml/litre of water). The efficacy of other treatments such
using MSTST-C computer-based software. as  Abamectin® 100 WSC, Nimbicidin® and Ripcord® 10

RESULTS AND DISCUSSION treatments only T  (Marshal @ 1.5 ml L ) could maintain

The   effectiveness   of   the   treatments   did  not 88.99% by weight over control at the required standard
differ significantly between Gazipur and Jessore in level (80%) while Suntap® 50 SP could do so only in case
reducing shoot as well as fruit infestation by the BSFB of  fruit infestation by number (82.67%). The above results

in shoot and 15.08% in fruits, which was 20.88% and

As seen in Table 1, the effectiveness of insecticides
with the recommended doses and other treatments in

significantly, all treatments except T  (the variety Uttara)3

significantly  reduced  shoot  infestation  over  the
control, which had 35.09% infestation. Marshal® 20EC @

1
8

1
7

5

1

6

1 ml L  (T ) (15.29% infestation), resistant line (ISD006)1
9

and another resistant line (BL114). The performance of sex

having reduced shoot infestation 76.57% over control,
was better than Abamectin® 100 WSC, Nimbicidin®,
Ripcord® 10 EC and the resistant lines ISD006 and BL114.

number and 3.65% by weight) in T  (Marshal® 20 EC @8
1

number and 3.56% by weight, which was statistically
similar to T  (Suntap 50 SP @ 5 mg L ) and T  (sex7 4

1

by number and 14.10% by weight) in T  (resistant line1

ISD006), T  (resistant line BL114) and T  (Ripcord @2 9

EC was poor as recorded for shoot (Table 1). Among the
8

1

fruit infestation reduction of 88.06% by number and
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Table 1: Main effect of different control options on brinjal shoot and fruit borer infestation in shoots and fruits of brinjal grown at Gazipur Jessore districts 
% Infestation Reduction of Infestation over Control (%)
----------------------------------------------------------------------------------- ---------------------------------------------------------------------------------

Location Shoot Fruit by Number Fruit by weight Shoot Fruit by Number Fruit by Weight
L 19.90b 15.08 b 15.45 b1

L 20.88 a 16.16 a 16.44 a2

LSD 0.641 0.785 0.978(0.05)

Treatment
T 15.97 e 11.53 c 14.17 c 56.80 66.92 59.471

T 19.71 d 13.96 b 13.53 d 43.83 59.94 61.302

T 34.37 a 36.00 a 35.10 a 2.05 -3.30 -0.403

T 12.32 f 7.15 d 8.19 f 64.90 79.84 76.574

T 26.23 b 15.44 b 16.90 b 25.22 55.60 51.665

T 21.64 c 15.37 b 15.13 bc 38.33 55.90 56.726

T 10.77 g 6.04 de 7.28 f 69.31 82.67 79.187

T 7.59 h 4.16 e 3.65 g 78.37 88.06 88.998

T 15.29 e 11.71 c 11.36 e 56.43 66.40 67.519

T 35.09 a 34.85 a 34.96 a - - -10

LSD 0.52 0.64 0.82 - - -(0.05)

CV(%) 10.15 6.45 10.25 - - -
In a column, numeric data represent the mean value of 3 replications; each replication is derived from 10 plants per treatment in 3 harvests
In a column means having similar letter(s) are statistically identical and those having dissimilar letter(s) differ significantly as per 0.05 level of probability
L  = Gazipur T  = Cultivation of resistant line ISD006 without any insecticide use1 1

L  = Jessore T  = Cultivation of resistant line BL114 without any insecticide use2 2

T  = Cultivation of susceptible variety Uttara without any insecticide use3

T = Use of female sex Pheromone placed at plant canopy and in the centre of the plot without any insecticide use4

T  = Spray Abamectin® 100 WSC @ 2 ml a.i. per litre of water T  = Spray Nimbicidin® @ 4 ml L  of water5 6
1

T  = Spray Suntap 50 SP @ 5 mg L of water T  = Spray Marshal 20 EC @ 1.5 ml L  of water7 8
-1 1

T  = Spray Ripcord 10 EC @ 1 ml L  of water T  = Untreated control (Jessore local)9 10
1

Table 2: Interaction effect of different control options on brinjal shoot and fruit borer infestation in shoots and fruits of brinjal
Brinjal fruit in number Brinjal fruit in weight
%Infestation %Infestation
-------------------------------------------------------- ---------------------------------------------------------

Treatment L L L L1 2 1 2

T 10.44 12.63 13.83 14.501

T 13.03 14.90 13.28 13.792

T 36.67 35.33 34.34 35.853

T 7.09 7.21 7.78 8.594

T 14.77 16.12 15.76 16.425

T 14.35 16.40 14.40 15.336

T 5.88 6.20 6.62 7.947

T 3.93 4.38 3.39 3.918

T 10.73 12.70 10.78 11.949

T 33.95 35.76 33.73 36.1810

LSD NS NS(0.05)

CV(%) 6.45 10.25
In a column, numeric data represent the mean value of 3 replications; each replication is derived from 10 plants per treatment in 3 harvests
In a column means having similar letter(s) are statistically identical and those having dissimilar letter(s) differ significantly as per 0.05 level of probability
L  = Gazipur T  = Cultivation of resistant line ISD006 without any insecticide use1 1

L  = Jessore T  = Cultivation of resistant line BL114 without any insecticide use2 2

T  = Cultivation of susceptible variety Uttara without any insecticide use3

T = Use of female sex Pheromone placed at plant canopy and in the centre of the plot without any insecticide4

T  = Spray Abamectin® 100 WSC @ 2 ml a.i. per litre of water T  = Spray Nimbicidin® @ 4 ml L  of water5 6
1

T  = Spray Suntap 50 SP @ 5 mg L  of water T  = Spray Marshal 20 EC @ 1.5 ml L  of water7 8
1 1

T  = Spray Ripcord 10 EC @ 1 ml L  of water T  = Untreated control (Jessore local)9 10
1
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Table 3: Main effect of different control options on healthy and infested fruit
yield of brinjal grown at Gazipur and Jessore districts

Treatment Healthy fruit yield (t ha ) Infested fruit yield (t ha )1 1

Location
L 20.37 6.16 b1

L 20.20 6.95 a2

LSD NS 0.694(0.05)

Treatment
T 19.41 c 7.24 c1

T 21.22 b 7.31 c2

T 13.08 d 9.82 a3

T 22.47 b 4.61 e4

T 22.54 b 7.14 c5

T 21.51 b 8.31 b6

T 24.19 a 4.48 f7

T 25.19 a 2.09 g8

T 20.85 c 6.14 d9

T 12.41 d 9.91 a10

LSD 2.156 0.618(0.05)

CV(%) 5.89 8.79

In a column, numeric data represent the mean value of 3 replications; each
replication is derived from 10 plants per treatment in 3 harvests
In a column means having similar letter(s) are statistically identical and
those having dissimilar letter(s) differ significantly as per 0.05 level of
probability
L  = Gazipur1

L  = Jessore2

T  = Cultivation of resistant line ISD006 without any insecticide use1

T  = Cultivation of resistant line BL114 without any insecticide use2

T  = Cultivation of susceptible variety Uttara without any insecticide use3

T = Use of female sex Pheromone placed at plant canopy and in the centre Synthetic Pyrethroids to combat BSFB in their field and4

of the plot without any insecticide use
T  = Spray Abamectin® 100 WSC @ 2 ml a.i. per litre of water5

T  = Spray Nimbicidin® @ 4 ml L  of water6
1

T  = Spray Suntap 50 SP @ 5 mg L  of water7
1

T  = Spray Marshal 20 EC @ 1.5 ml L  of water8
1

T  = Spray Ripcord 10 EC @ 1 ml L  of water9
1

T  = Untreated control (Jessore local)10

revealed that among all the treatments, the performance of
Marshal®, a carbamate insecticide, was the best in
reducing both shoots and fruits infestation by BSFB. The
performance of sex pheromone in reducing brinjal shoot
and fruit infestation was better than resistant line while
the performance of the varieties ISD006 and BL114 was
better than Ripcord®, Nimbicidin®, Abamectin® and the
variety Uttara. These findings although could not be
directly compared with any other finding, are in
conformity with many other researchers. According to
Islam and Karim [17], the resistant or relatively tolerant
varieties of brinjal may be used as one of the components
of  IPM.   Kabir  et  al  [18]  tested  12  brinjal  varieties  in

Bangladesh and reported that the degree of resistance
varied significantly. The variety Singnath had the lower
rate of shoot infestation and also gave the highest yield
while Muktakeshi had the highest rate of infestation. It
was reported that positive effects by testing 6 insecticides
and their eight combinations in Jammu and Kashmir, India,
against brinjal shoot and fruit borer. All the treatments
produced 113.58 t ha  brinjal yield over the control.1

Although a large number of cultivated varieties of
eggplant and related wild species have been screened
against the brinjal shoot and fruit borer under natural and
greenhouse conditions both in India and Bangladesh, no
variety/cultivar was found to confer resistance
consistently [19,20]. So there was a significant level of
fruit infestation eventually in resistant variety as it was
also observed in the present study. In some cases, it was
observed  that resistant line and sex pheromone
performed better results than some insecticidal treatments,
which were quite different in this study. Duara et al. [21]
reported that all the insecticidal treatments gave effective
control of shoot and fruit borers and increased fruit yield
in weight. But the infestation varied from place to place
and season to season. Frequent application of
insecticides in Jessore and long history of brinjal
cultivation might have attributed to the highest
infestation   in   Jessore   as   compared   to  Gazipur.
Rashid et al. [15] reported that farmers used all major
classes of chemical insecticides, including
Organochlorines, Organophosphates, Carbamates and

chemical management was always better than the other
control measures. However, the poor performance of
Abamectin® and Nimbicidin® could not be explained
except that they might be inherently ineffective against
BSFB while that of Ripcord may be attributed to the
resistance development through its repeated exposure for
long time. 

The control options displayed significantly different
effectiveness among them in reducing the infested fruits
yield consequently differently increasing the healthy
fruits yield of brinjal in both the locations, but the
locations did not have any interaction effect. However,
non-significant  higher  healthy  fruit  yield  per hectare
was  obtained  in  Gazipur  (20.37 t ha ) than Jessore1

(20.20 t ha ) (Table 3). Among the treatments, T and T1
8 7

performed the best ensuring the highest healthy fruit yield
(25.19 t ha  and 24.19 t ha , respectively), which differed1 1

significantly from that of all other treatments. These were
followed by T , T , T , T , T  and T  (22.54 to 19.41 t ha )5 4 6 2 1 9

1

which were significantly different from untreated control
(12.41 t ha ) and T  (13.08 t ha ).1 1

3
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Fig. 1: Effect of different treatments on healthy and infested fruits in Gazipur and Jessore

T  = Cultivation of resistant line ISD006 T  = Cultivation of resistant line BL 1141 2

T = Cultivation of susceptible variety Uttara T  = Use of female sex pheromone3 4

T = Spray Abamectin 100 WSC @  ml a.i. per litre of water T  = Spray Nimbacidin @ 4 ml/litrer of water5 6

T = Spray Suntaf @ 5mg/litre of water T  = Spray Marshal @1.5 ml/litre of water7 8

T = Spray Ripcord @1 ml/litre of water T = Untreated control (Jessore local)9 10

Conversely the lowest infested fruit yield (2.09 t ha ) and the susceptible variety uttara kept less shoot damage1

was  recorded  from  T   followed  by   T ,   T    and  T over control but their efficacy was poor. The results of the8 7 4 9

((4.48 - 6.14 t ha ), which differed significantly from all present study are comparable with the existing findings1

other treatments. However, the highest infested fruit yield regarding carbosulfan and Suntap® which caused 80%
(9.91 t ha ) was recorded from untreated control. Among reduction in shoot infestation over control. The similar1

all the treatments, the performance of Marshal, a efficacy of carbosulfan was reported by who found that
carbamate insecticide, was the best in reducing both Marshal® 20 EC provided more than 80% reduction of the
shoots and fruits infestation as well as ensuring the pest over control. The efficacy of cypermethrin found in
highest fruit yield including the highest healthy fruit yield the present study was similar to that reported by Islam
in both the locations but the location have no significant and Karim [22] and Kabir (1991) but differed from the other
interaction effect with the treatments. The performance of researchers [21,23,24] who observed the best efficacy of
sex pheromone in reducing brinjal shoot and fruit cypermethrin against brinjal shoot and fruit borer.
infestation  was  better  than   resistant   line   while  the Moreover, the least effectiveness of Nimbicidin ® was
performance  of  the  varieties  ISD006   and   BL114  was reported by Jat and Pareek [24], which was similar to the
better  than  Ripcord®,  Nimbicidin®, Abamectin® and result obtained in the present study but Srinibvasan et al.
the variety Uttara. The over all effectiveness of the [25] reported that Nimbicidin ® performed the best
treatments in reducing the shoot infestation, fruit compared to control.
infestation and providing  healthy  fruit  yield  have  been
shown  in Figure 1, which also clearly indicates the REFERENCES
performance of the treatments in both the locations and
the Marshal performing the best. The above results 1. FAO (Food and Agricultural Organization of the
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