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INTRODUCTION

The potato (Solanum tuberosum) is a major vegetable 
crop of India.   The pea leaf miner (Liriomyza huidobrensis 
Blanchard), an exotic polyphagous pest is currently 
threatening potatoes (Parrella and Bethke, 1984). L. 
huidobrensis (Blanchard) was first described in Brazil 
in 1926 and is now found all over the world (Spencer, 
1973). Synthetic insecticides, which are the most widely 
used form of insect control worldwide, often cause 
ecosystem pollution, the emergence of resistant pest 
genotypes and new pests, and the extinction of natural 
enemies, among other things (Macharia et al., 2009). 
Insecticides made from natural products are becoming 
more common as crop pesticides in recent years. Plant 
extracts are safer, more environmentally friendly, and 
more compliant with environmental components than 
synthetic pesticides, so they are classified as “green 
pesticides.” With over 2400 bioactive plant species 
known for their insecticidal and anti-pathogenic 
properties; botanicals are becoming increasingly popular 
(Karunamoorthi, 2012). The identification of plant-based 
products with high effectiveness may be a key component 
in the environmentally sustainable management of L. 
huidobrensis. Hence, the current study was performed 
to assess the efficacy of certain botanicals which is 
commonly available in the potato growing areas of the 
Nilgiris and occasionally used for stored products pest 
management by the tribes for the management of L. 
huidobrensis under field condition.

MATERIALS AND METHODS

Two field experiments were conducted in farmers’ 
fields near Kotagiri and Ooty, Nilgiri District, Tamil Nadu 
to assess the efficacy of different plant extracts against  
L. huidobrensis in potato during summer season in the 
year 2021. Trial was laid out in the potato variety ‘Kufri 
Jyoti’ with seven treatments (Table 1) replicated thrice in 
Randomized Block Design at the plot size of 25 m2. 

Fresh leaves of E. adenophorum and R. chalapensis 
were collected and washed thoroughly with water and 
shade dried.  Neem seed kernels were purchased from 
organic shop. Dried leaves and Neem seed kernels were 
pulverized separately in to fine powder and stored for 
future use. To prepare the required concentration of 
the botanicals, 500g of leaf/kernel powder wassoaked 
it in 1liters of water overnight. In the morning, stir with 
a wooden plank and filter through two layers of muslin 
fabric and make a volume to 10 liters. Add 0.1% teepol as 
wetting agent. The spray solution was mixed before use.

Observations were made on a day before and three, 
five, seven, and fourteen days after the first and second 
sprays. The per cent leaf damage was calculated. The 
percent infestation data were transformed into an arc sine 
(Angular) transformation before analysis. The modified 
data were then subjected to an analysis of variance 
(ANOVA). Duncan’s Multiple Range Test (DMRT) 
was used to differentiate the means of the significantly 
different treatments (P < 0.05).   The level of significance 
was fixed at α = 0.05. All these procedures were carried 
out using SPSS software. 
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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.
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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
(12
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RESULTS AND DISCUSSION

Effect of botanicals on leaf miner, L. huidobrensis 
affecting potato 

Location I: Kotagiri, The Nilgiris, Tamilnadu

On one day before first spray, the percent leaf damage 
recorded in different treatments was 35.31, 36.84, 38.05, 
40.15, 39.03, 34.91and 38.11 percentrespectively (Table 
1). At 10days after first spray, Profenofos 50 EC @ 1000 
ml.ha-1 (an insecticidal check) recorded the lowest percent 
leaf damage (20.44%) followed by Azadirachtin 0.15 EC 
(Commercial formulation) @ 2500 ml.ha-1 (22.66%), 
NSKE @ 5 % (24.04%), R. chalepensis @ 5 % (24.11%) 
(both on par with each other), Neem oil @ 2 % (29.05%), 
E. adenophorum @ 5 % (29.26%) (both on par with each 
other) in decreasing order of their efficiency by increasing 
range of percent leaf damage. However, the percent leaf 
damage in all the treatments were significantly less 
than the untreated control (43.16%). The mean percent 
damage of leafminer for the first spray was lowest 
with Profenofos 50 EC @ 1000 ml.ha-1(24.42) and 
considering botanicals, the least damage was recorded 
with Azadirachtin 0.15 EC (Commercial formulation) 
@ 2500 ml.ha-1(26.87%) followed by NSKE @ 5 % 
(27.19%), R. chalepensis @ 5 % (28.05%), Neem oil 
@ 2 % (30.62%)and E. adenophorum @ 5 % (30.99%).
The percent mean leaf damage during the second spray 
was least for Profenofos 50EC (9.13%) followed by  
Azadirachtin 0.15 EC (Commercial formulation) @ 2500 
ml.ha-1(11.35%), NSKE @ 5% (13.23%), R. chalepensis 
@ 5 % (13.36%), E. adenophorum @ 5 % (17.69%), and 
Neem oil @ 2 % (19.07%).

Profenofos 50 EC @ 1000 ml.ha-1 recorded the least 
percent damage with about 82.26 percentage reduction 
over the control. The percent reduction over control of 
the test botanicals were ranked as follows: Azadirachtin 
0.15 EC (Commercial formulation) @ 2500 ml.ha-1 
(77.95%) >NSKE @ 5 % (74.30%) >R. chalepensis @ 5 
% (74.50%) >E. adenophorum @ 5 %(65.64 %)> Neem 
oil @ 2 % (62.96%) (Table 1).

Location II: Ooty, The Nilgiris, Tamil nadu

Table 2 shows that, when compared to the untreated 
control, all of the treatments were successful against 
leafminer damage. Prior to application, the percent leaf 
miner damage in different treatments were 23.35, 26.12, 
22.05, 25.29, 27.09, 26.02and 25.12 percent respectively. 
At 10days after first spray Azadirachtin 0.15 EC 
(Commercial formulation) @ 2500 ml.ha-1 recorded the 
lowest percent leaf damage (13.08%) followed by NSKE 

@ 5 % (14.05%), R. chalepensis @ 5 % (15.00%), Neem 
oil @ 2 % (18.24%), E. adenophorum @ 5 % (18.01%) 
(both on par with each other) and profenofos 50 EC 
@ 1000 ml.ha-1 in decreasing order of their efficiency 
by increasing range of percent leaf damage. However, 
the percent leaf damage in all the treatments were 
significantly less than the untreated control (37.97%).

The mean percent leaf damage after first spray 
in the order of the highest efficacy was  15.53, 16.91, 
17.47, 19.13,  19.71 and 21.04 percent  for Azadirachtin 
0.15 EC (Commercial formulation) @ 2500 ml.ha-1, R. 
chalepensis @ 5 %, NSKE @ 5 %, E. adenophorum @ 
5 %, Neem oil @ 2 % and profenofos 50 EC @ 1000 
ml.ha-1respectively. Similarly, for the second spray, 
the mean leaf miner damage recorded was lowest for 
Azadirachtin 0.15 EC (Commercial formulation) @ 2500 
ml.ha-1(6.34%) followed by NSKE @ 5 % (8.08%), R. 
chalepensis @ 5 % (8.65%), profenofos 50 EC @ 1000 
ml.ha-1 (8.72%), E. adenophorum @ 5 % (11.74%)and 
Neem oil @ 2 % (11.78%) respectively.

The order of effectiveness of different treatments 
was determined based on the mean percent reduction 
in leaf damage compared to the untreated control are as 
follows: Profenofos 50 EC @ 1000 ml.ha-1 (82.63%), 
Azadirachtin 0.15 EC (Commercial formulation) @ 
2500 ml.ha-1 (87.38%) > by NSKE @ 5 % (83.91%) >R. 
chalepensis @ 5 % (82.77%) >E. adenophorum @ 5 % 
(76.61 %) > Neem oil @ 2 % (76.53%) (Table 2).

Weintraub and Horowitz, 1997 reported that neem-
based insecticides like azadirachtin are expanding 
the spectrum of compounds available to control 
L.huidobrensis. According to Azam (1991), neem oil 
concentrations of 1.0 and 1.25 percent killed more than 
80% of leafminer larvae and pupae. The efficiency of neem 
seed kernel extract 4 % against L. trifolii on tomato was 
also documented by Viraktamath et al. (1993). According 
to Dimetry et al., (1995), neem products were proven to 
be effective feeding and ovipositional deterrents against 
L. trifolii. Murthy and Prasad (1996), Wankhede et al., 
(2007), Mishra and Shantipriya (2008), and others have 
observed similar findings. Barde and Shrivastava (2017) 
also reported that NSKP 10% (10.93% leaf infestation) 
and neem oil 3% (11.92% leaf infestation) treatments 
proved significantly superior in controlling leafminer.

Based on the findings, it was determined that 
Azadirachtin 0.15 EC @ 2500 ml.ha-1 and NSKE @ 5 %  
were effective and  comparable to R. chalepensis @ 5 %, 
and that they can be used in leaf miner management in 
potato ecosystem.

Monica et al.
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