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Evaluation of insecticides against foliage feeding beetles of potato
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ABSTRACT: A field experiment was conducted to evaluate the efficacy of insecticides against foliage feeding beetles 
viz., Henosepilachna vigintioctopunctata F. and potato flea beetle, Epitrix cucumeris  on potato (Solanum tuberosum 
L.) during Rabi, 2019-20 and 2020-21 at Odisha University of Agriculture and technology (OUAT), Bhubaneswar, 
India. The treatments consisted of azadirachtin 0.03% w/w@1500ml/ha, cypermethrin 25% EC @200ml/ha, fipronil 
5% SC@1000ml/ha, spinosad 45% SC @187.5ml/ha, cartap hydrochloride 50% SP @1000g/ha, chlorpyriphos 20% EC 
@2000ml/ha and untreated control. The results revealed that, cartap hydrochloride 50% SP @1000g/ha was found to 
be most effective against epilachna beetle (0.7beetles/plant) and flea beetle (0.8beetles/plant) with 85.41% and 82.98% 
reduction over control and also recorded maximum potato tuber yield (14.1t/ha) with 48.42% yield improvement over 
untreated control. 

Keywords: Potato, cartap hydrochloride, cypermethrin, fipronil, epilachna beetle, flea beetle

INTRODUCTION

Potato, Solanum tuberosum L. is one of the most widely 
cultivated food crops in the world. This can be attributed 
to the fact that it has a wide range of adaptability to both 
temperate and tropical climates. Potato is also one of the 
few crops which are grown even at an elevation of about 
4000 m. In terms of human consumption, it comes in third 
place among the food crops behind rice and wheat.  Insect 
pests affect potato productivity and tuber quality. More 
than 100 distinct types of arthropods attack potatoes over 
the world (Simpson, 1977). Of them, leaf beetle (The 
Epilachna beetle), Henosepilachna vigintioctopunctata 
F. and potato flea beetle, Epitrix cucumeris, are major 
defoliators. The pest management programme should 
incorporate different pest control measures such as 
cultural practices, bio agents, herbicides, insecticides, 
and resistant cultivars in order to keep the pest population 
below the economic threshold. It is difficult to totally 
ignore the role that insecticides play in pest management, 
even while we are prioritizing a variety of non chemical  
based means of pest control. New generation insecticide 
compounds in particular provide a variety of advantages, 
including great pest selectivity, outstanding efficacy at 
low rates or dosage, and less harm to the environment 
and natural enemies (Kodandaram et al., 2010). 
Therefore, it is a continuous and crucial activity to assess 
the effectiveness of new generation insecticides against 
insect pests of potatoes. In light of these considerations, 
a field experiment was carried out to assess how several 
pesticides of a new generation affected potato foliage-
eating beetles.

MATERIALS AND METHODS

Field studies on the potato variety "Kufri Jyoti" 
were conducted during Rabi, 2019–20 and 2020–21 in 
a Randomized Block Design with three replications and 
seven treatments at Regional Research and Technology 
Transfer Station (RRTTS), Coastal zone, OUAT, 
Bhubaneswar, Odisha. Standard agronomic procedures 
were followed to plant at a seed rate of 20q/ha, with 
each plot measuring (3m x 2m) 6m2. The healthy potato 
tubers were arranged in rows at a 60 cm row and 20 cm 
plant spacing. The insecticide treatments were applied to 
each replicated plot with a knapsack sprayer at 30 and 
45 days after planting. The treatments were included  
azadirachtin 0.03% w/w@1500ml/ha, cypermethrin 25% 
EC @200ml/ha, fipronil 5% SC@1000ml/ha, spinosad 
45% SC @187.5ml/ha, cartap hydrochloride 50% SP 
@1000g/ha, chlorpyriphos 20% EC @2000ml/ha and an 
untreated control. Five numbers of plants were selected 
randomly to draw an unbiased sample from the treatment 
plot. From each plant, total number of epilachna beetle 
and flea beetle were recorded. Average number of 
epilachna beetle and flea beetle per plant were calculated 
in each treatment plot. Observations were recorded prior 
to one day of first spray; three, seven and fourteen days 
after each spray.

For both the flea beetle and the epilachna beetle, 
the observations on mean leaf damage were recorded. 
The data were then transformed using the square root 
using the Gomez and Gomez's methods (1984). The 
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Artificial diet for mass-rearing of melon borer, Diaphania indica (Saunders)
(Lepidoptera: Pyralidae)
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ABSTRACT:The melon borer, Diaphania indica (Saunders) (Lepidoptera: Pyralidae), is a serious pest of tropical and
subtropical cucurbitaceous vegetables. A suitable artificial diet is desirable for producing uniform insects for commercial
purposes or research. Four new artificial diets (D-1, D-2, D-3 and D-4) and bitter gourd, the natural host plant of D. indica,
were used for rearing D. indica, and the life parameters were compared. The results indicated that insects could complete a
full life cycle after 3 generations, only when the larvae were fed bitter gourd or the diet D-1.The new artificial diet, D-1 was
formulated based on bitter gourd leaves, Momordica charantia (L.) and chick pea, Cicer arietinum L. Developmental
parameters like egg hatching, larval duration and longevity of the adult reared on the D-1 artificial diet were found to be
significantly improved relative to the other three diets (D-2, D-3 and D-4), but were not significantly better than those reared
on the host-plant bitter gourd. However, the rearing efficiency (i.e., larval - pupal survival, developmental duration of pupa
and fecundity of adults,) on the D-1 diet was on par with the rearing efficiency on bitter gourd. There were no significant
changes in reproductive potential after five successive generations of rearing on the new diet. These results indicated that
the newly developed diet could serve as a viable alternative to bitter gourd plant for continuous rearing of D. indica.

Keywords: Diaphania indica, artificial diet, reproductive potential, mass production

INTROUCTION
Diaphania indica (Saunders) (Lepidoptera :

Pyralidae), known as melon borer, is one of the key pests
of cucurbitaceous vegetables like cucumber, muskmelon,
gherkin, bottle gourd, bitter gourd, snake gourd and so
on (Pandy, 1977; Ravi et al., 1998; Tripathi & Pandy,
1973, Segeren 1983, Viraktamath et al., 2003). D. indica
has been reported from South America, the Indian
subcontinent, Far East, South East Asia, the Pacific
islands, Australia, and Africa, as causing damage to one
or the other cucurbit round the year (Ke, Li, Xu &
Zheng, 1988; Peter & David, 1990; Ravi et al., 1997,
1998; Radhakrishnan & Natarajan, 2009, Capinera, 2001;
Peter & David, 1991). The larvae of D. indica feed on
flowers, leaves and fruits of cucurbits and cause 14% -
30% yield loss in different cucurbit crops (Jhala et al.,
2005; Singh and Naik, 2006). In order to make and
streamline pest control strategies, studies must be focused
on the biology, bionomics, behaviors, and ecology of the
pest. One has to coordinate these studies for the
availability of a nonstop and satisfactory supply of high
quality experimental insects. Development of artificial diet
has a distinct advantage in that the insect can be reared

throughout the year.There were not many serious
attempts to mass multiply D. indica in the laboratory.
However Ranganath et al. (2006) concentrated on
developing a cost-effective mass rearing techniques for
D. indica. Nevertheless, there are various issues related
to the artificial diet for the continuous rearing of this
species. The disadvantages include difficulty in the
accessibility of some of the components such as tender
gherk in fruit powder throughout the year and incapability
of the diet tosupport the egg and first instar development.
Therefore, artificial diet for this species should be
enhanced for nonstop rising in the laboratory to deliver
a large amount of uniform insects. Hence the point of
this study was to build up an artificial diet suitable for
the constant rearing of D. Indica without a loss of vigor
or reproductive potential.

MATERIALS AND METHODS
Experimental insects

A laboratory culture of D. indica was established in
the Bio control laboratory of Indian Institute of
Horticultural Research (ICAR-IIHR), Bengaluru, India
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statistical analysis was done using OPSTAT, online 
Agriculture Data Analysis Tool created by O.P. Sheoran, 
Computer Programmer at CCS HAU, Hisar, India 
(http://14.139.232.166/opstat/index.asp). Treatment 
means were compared using critical difference (CD). 
Pooled mean analysis was done taking data of both the 
seasons.

RESULTS AND DISCUSSION

Epilachna beetle

The pre-spray epilachna beetle population during 
rabi, 2019–20 ranged between 3.50–3.80 beetles/plant. 
After the first foliar application of insecticides (Table 
I), the plots treated with Cartap hydrochloride 50% SP 
@1000g/ha had the lowest mean population of epilachna 
beetles, (0.6 beetle/plant) followed by Cypermethrin 
25% EC @200ml/ha and Spinosad 45% SC @187.5ml/
ha, which had a mean population of 1.3 beetles/plant 
and were statistically at par with each other. Fipronil 5% 
SC@1000ml/ha and Chlorpyriphos 20% EC @2000ml/
ha had mean populations of 1.8 and 1.9 beetles/plant 
respectively, being statistically superior to the untreated 
check. The plots treated with azadirachtin 0.03% 
w/w@1500ml/ha recorded the highest epilachna beetle 
population (2.5 beetles/plant). All treatments showed 
superiority over untreated control where 3.9 beetles/ 
plant was noted. After the second foliar spray, same trend 
of effectiveness was noticed where cartap hydrochloride 
50% SP @1000g/ha recorded the lowest mean epilachna 
beetle population. The plots treated with Spinosad 45% 
SC at 187.5 ml/ha, cypermethrin 25% EC at 200 ml/ha, 
Fipronil 5% SC at 1000 ml/ha, and Chlorpyriphos 20% 
EC were equally effective where 1.30, 1.40, 1.50, and 
1.60 beetles/plant were recorded. Azadirachtin 0.03% 
w/w@1500ml/ha (2.4beetles/plant) showed superiority 
over untreated control (3.6 beetles/plant).

During the second season Rabi, 2020–21, the 
pre-spray epilachna beetle population ranged from 
5.00 to 5.50 beetles per plant. The plot treated with 
cartap hydrochloride 50% SP @1000g/ha with a mean 
population of 0.7 beetle/plant had the lowest mean 
population of epilachna beetles after the first foliar 
application of insecticides (Table I). The crop treated 
with cypermethrin 25% EC @200ml/ha and spinosad 
45% SC @187.5ml/ha recorded same level of infestation 
(1.5 beetles/plant). Fipronil 5% SC@1000ml/ ha treated 
crop had 1.9 beetles/plant statistically equivalent in 
effectiveness with chlorpyriphos 20% EC @2000ml/ha 
(2 beetles/plant). In this season also, plants treated with 
azadirachtin 0.03% w/w@1500ml/ha harbored highest 
epilachna beetle population (2.8 beetles/plant) among 
the treated plots. All treatments showed superiority 

over untreated control where on an average 5.6 beetles/ 
plant was found. After the second foliar application, the 
treatment with cartap hydrochloride 50% SP @1000g/
ha performed better with the lowest mean population 
(0.6 beetle/ plant). Spinosad 45% SC @187.5ml/ha 
(1.50 beetles/ plant). Cypermethrin 25% EC @200ml/ha 
(1.60 beetles/ plant), Fipronil 5% SC@1000ml/ha (1.60 
beetles/ plant), and chlorpyriphos 20% EC @2000ml/ha 
(1.80 beetles/ plant) were statistically similar in efficacy 
against epilachna beetle infestation. All treatments were 
superior over untreated control (5.80 beetles/ plant).

When the pooled mean of two seasons is considered 
(Table I), cartap hydrochloride 50% SP was found 
to be most effective where lowest mean population 
(0.7beetle/ plant) was recorded. 85.41% reduction in 
epilachna beetle population over control was caused in 
this treatment (Fig. 1). Spinosad 45% SC, cypermethrin 
25% EC and Fipronil 5% SC were statistically at par in 
effectiveness harbored 1.40, 1.50 and 1.70 beetles/ plant 
causing 70.83%, 68.75% and 64.58% reduction over 
untreated control. Azadirachtin 0.03% harbored highest 
epilachna beetle population among the treated plots with 
45.83% reduction over control. However, all treatments 
showed their superiority over untreated control 
significantly. The present findings about the efficacy of 
cartap hydrochloride50% SP against epilachna beetle is 
corroborated with Ghosh and Chakraborty (2012) and 
Das (2016). Bala et al. (2016) came to the conclusion 
that cypermethrin 25 EC @ 0.4 kg a.i/ha was the most 
effective treatment against epilachna beetle. Birju et al. 
(2020) tested the efficacy of newer insecticides against 
epilachna beetle on spine gourd and revealed that 
spinosad 45 SC was the second-best insecticide amongst 
the pesticides tested. All the above findings of different 
scientists are in line with the present findings.

Flea beetle

The flea beetle population prior to the commencement 
of spray during Rabi, 2019–20 varied from 4.80 to 5.40 
beetles per plant (Table 2). Against flea beetle, cartap 
hydrochloride 50% SP @1000g/ha showed maximum 
efficacy, with lowest mean population (1.10 beetles/plant) 
followed by spinosad 45% SC @187.5ml/ha(1.60beetles/
plant). Cypermethrin 25% EC @200ml/ha and fipronil 
5% SC @1000ml/ha were statistically at par with each 
other, with mean populations of 2.00beetles/ plant and 
were superior to the untreated check. Azadirachtin 0.03% 
w/w@1500ml/ha harbored highest flea beetle population 
among the treated plots with a mean population of 3.10 
beetles/ plant. All treatments showed superiority over 
untreated control (5.00 beetles/ plant). After the second 
foliar application, both spinosad 45% SC @187.5ml/

Pest Management in Horticultural Ecosystems
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ha and cartap hydrochloride 50% SP @1000g/ha 
were at par where 1.10 and 0.70 beetles/plant were 
recorded, respectively. The treated plots with fipronil 5% 
SC@1000ml/ha, cypermethrin 25% EC @200ml/ha, and 
chlorpyriphos 20% EC@2000ml/ha were statistically 
equal in efficacy against the flea beetle and harbored 
1.60, 1.70, and 1.70 beetles/plant respectively. With a 
mean population of 2.50 beetles/ plant, azadirachtin 
0.03% w/w@1500ml/ha was significantly superior to the 
untreated control (4.90 beetles/plant).

During rabi, 2020-21, the pre spray population of flea 
beetle ranged between 3.60-4.20 beetles/ plant (Table 
2). After the first foliar application of insecticides, the 
lowest mean population of flea beetle was observed in 
plot treated with cartap hydrochloride 50% SP @1000g/
ha with a mean population of 0.70 beetle/ plant, followed 
by spinosad 45% SC @187.5ml/ha with mean population 
of 1.30 beetles/ plant and fipronil 5% SC@1000ml/
ha with mean population of 1.80 beetles/ plant. This is 
followed by cypermethrin 25% EC @200ml/ha (2.30 
beetles/ plant) and chlorpyriphos 20% EC @2000ml/ha 
(2.60 beetles/ plant). Azadirachtin 0.03% w/w@1500ml/
ha harbored highest flea beetle population among the 
treated plots with a mean population of 3.40 beetles/ 

plant. All treatments showed superiority over untreated 
control (4.5 beetles/ plant). The treatment with cartap 
hydrochloride 50% SP @1000g/ha showed the lowest 
mean flea beetle population of 0.70 beetle/plant after 
the second foliar spray. Second best performer was 
Spinosad 45% SC at 187.5 ml/ha (1.30 beetles/plant) 
followed by cypermethrin 25% EC (1.70 beetles/plant), 
chlorpyriphos 20% EC at 2000 ml/ha (1.8 beetles/
plant) and Fipronil 5% SC (1.90 beetles/plant). The 
Azadirachtin 0.03% w/w could not compete with the 
chemical insecticide treatment, where highest flea beetle 
population (2.90 beetles/plant)was noticed and the 
untreated control, had 4.40 beetles/plant.

The pooled mean of two seasons data (Table 2) 
indicated the superiority of cartap hydrochloride 50% SP 
in flea beetle management where least population (0.80 
beetle/plant) was recorded causing 82.98% reduction 
over control. Spinosad 45% SC @187.5ml/ha had a 
mean population of 1.40 beetles/ plant showed 70.12% 
reduction. Fipronil 5% SC (1.90 beetles/ plant) was the 
third best treatment where 59.57% population reduction 
was recorded.  All treatments were superior to untreated 
control. Azadirachtin 0.03% w/w harbored highest 
flea beetle population among the treated plots (3.00 
beetles/ plant).

Table 3. The effect of insecticides on potato tuber yield (Rabi, 2019-20, 2020-21and pooled mean)

Treatment details Potato tuber yield (t/ha) yield increase 
over control

(%)

B: C Ratio

Rabi, 
2019-20

Rabi, 
2020-21

Pooled
Mean

Azadirachtin 0.03% 
w/w@1500ml/ha

9.5 11.0 10.2 7.36 2.21

Cypermethrin 25% EC 
@200ml/ha

10.5 12.1 11.3 18.94 2.48

Fipronil 5% 
SC@1000ml/ha

11 12.6 11.8 24.21 2.35

Spinosad 45% SC 
@187.5ml/ha

11.8 13.5 12.6 32.63 2.98

Cartap hydrochloride 
50% SP @1000g/ha

13.2 15.0 14.1 48.42 3.03

Chlorpyriphos 20% EC 
@2000ml/ha

10.2 11.6 10.9 14.73 2.35

Control (Untreated 
check)

8.9 10.2 9.5 2.11

SE (m)± 0.27 0.073 0.14

C.D (p=0.05) 0.8 0.2 0.4
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The results of the current field study are comparable 
to those of the study conducted by Mahato (2017), who 
found that cartap hydrochloride 50% SP @ 375 g a.i./
ha was superior in suppressing flea beetle populations 
during both seasons of the study and exerted a reduction 
of 72.25 and 83.83% compared to control. In a field 
experiment, Mahato and Mishra (2019) assessed the 
bio-efficacy of eight insecticides against the flea beetle, 
which infested cucumbers (Cucumis sativus L). They 
discovered that spinosad 45 SC and cartap hydrochloride 
50% SP recorded the lowest populations of flea beetle 
adults/5 leaves. According to a field trial conducted by 
Shanmuga et al. (2019), fipronil was the best chemical 
for controlling flea beetles since it resulted in an 81.6–
87.1% decrease in flea beetle population. The results 
of the present experiment are consistent with those 
of the experiments conducted by the aforementioned 
scientists.

The pooled mean of marketable potato yield of the 
season 2019-20 and 2020-21 was highest (14.1t/ha) in the 
treatment cartap hydrochloride 50% SP @1000g/ha with 
48.42% increase in yield over untreated control (Table 
3). The second highest yield (12.6 t/ha) was obtained 
from the plots treated with spinosad 45% SC @187.5ml/
ha with 32.63% increase in yield over untreated control 
followed by Fipronil 5% SC@1000ml/ha (11.8t/ha0 with 
24.21% increase in yield over untreated control. The 
treatment cartap hydrochloride 50% SP @1000g/ha gave 
the highest monetary benefit resulting in BC ratio of 3.03 
followed by Spinosad (2.98) and cypermethrin (2.48). 
The results of the present experiment are in line with 
the findings of Deshmukh and Bhamare (2006), Reddy 
(2015) and Bala (2016) who found these chemicals to 
be effective against leaf feeding insects and resulted 
in higher BC ratios. The results indicated that foliar 
application of cartap hydrochloride 50% SP @1000g/ha 
at 30 and 45 days after planting was the most effective 
treatment against foliage feeding epilachna beetle and 
flea beetle in potato under Odisha conditions. 
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