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Hexane and methanolic extracts of plant Scutellaria  scandens and  Hyptis suveolens was prepared and compounds were 
isolated by means of column chromatography.  The antifeedant activity of methanol and hexane extracts were tested for 
antifeedant activity using leaf dip method in term of % growth reduction.Isolated compounds were tested for antifeedant activity 
using duel choice leaf disc method against Spodoptera litura a polyphagous pest of cotton rice, tomato, tobacco, groundnut, 
castor and legumes.  Methanol  extracts of Scutellaria scandens exhibit maximum growth reduction followed by hexane extract 
of Hyptis suveolens , hexane extract  of Scutellaria scandens and methanol extract Hyptis suveolens.

cotton and other various crusifarous crops (Rao et al.,2001) Crop loss  
due to insect pests varies between 10% and 30% for major crops (Isman Insects, pests have mainly been controlled with the help of 
et al., 2007;Ferry et al.,2004).  Various plants showed significant synthetic insecticides over the last 50 years (Isman et al., 1997). Insects 
antifeedant activity against this pest. Extracts of Syzygium and pests cause significant damage to the agricultural production. With 
lineare,Curculigo orchioides, Evolvulus alsinoides, Phyllanthus deblis, this increasing population, there exists a strict need for eco‐friendly 
Swertia corymbosa and Zanthoxylum limonella showed significant 

insect t pest management in Indian agriculture to sustain the agricultural 
antifeedant activity spodoptera litura (Jeyasankar et. al., 2010; Arivoli  et. 

products for future needs.
al.,2012). In the present study hexane and methanolic extracts of, 

 The continuous use of synthetic chemicals can cause harmful 
Scutellaria  scandens and Hyptis suveolens  were tested to determine 

impacts on environment and non‐target living System including human the antifeedant potential against Spodoptera litura L (Lapidoptera), a 
being (  EzhilVendan,  2016 ). Malathion, DDT, HCH and deltamethrin for polyphagous pest of cotton rice, tomato, tobacco, groundnut, castor and 
controlling insect mainly mosquitoes has created diverse environmental legumes, and result are reported.
problems such as toxicity to non target organisms (Aktar et al., 2009) 
environmental pollution and genetic resistance (Thakur et al., 2010). 
Some synthetic pesticides like methyl bromide participates in ozone 
layer depletion(Dcanio et al., 2005). Basic research for more than forty 

Plant materials were collected from tropical, temperate and years in biochemistry and biology has made it possible a complete new 
alpine zones of Uttarakhand Himalaya during flowering season and approach for the protection of plants using secondary plants products, 
identified by the taxonomist of Botany Division. Herbarium specimens which may be toxic to specific pest and harmless to man. Biopesticides 
were preserved in Botany Department HNB Garhwal University Srinagar are considered to be the best alternative to synthetic pesticides which  
Uttarakhand. The plant material was shade dried at 37oC. The extracts are highly effective, target specific and reduce environmental risks. The 
were prepared using organic solvents viz. ethanol, methanol and development of botanical-pesticide has prompted to replace the 
hexane.chemical pesticide in pest management (Nawaz et al., 2016).

The efficacy of higher plants as well as isolated phytochemical 
compounds for controlling the pest/insect, nematodes has been well 
documented.(Alkojahi et al., 1989). Botanicals act not only insecticides 
but also function as antifeedants, oviposition deterrents larvecides 
(Arivoli  et al., 2012). 

In recent years, antifeeding effects of various plant extracts 
have been studied by several authors. Extracts from Azadirachta indica 
is antifeedant, antioviposition repellant and growth regulating. (Rembold 
et al., 1994; Schmutterrer, 1995). Negi et al., reported Rutaceae  family 
plants as insecticidal agents  against forest pests (Negi et al., 2006) 
compounds 6-desacetylnimbin , quercitrin  and myricitrin  isolated from  
P. Javanicum showed significant antifeedant activity  against 
Coptotermes formosanus Shiraki( Adfa et al., 2013 ).

Plants essential oils from several medicinal plants shows 
potent Antifeedant activity  against Spodoptera litura ,Helicoverpa 
armigara and Achaea janata (Gokulkrishnan, 2012).  Essential oil of 
Psoralea corylifolia Linn. Showed significant insecticidal and genotoxic 
activity and against Culex quinquefasciatus (Dua et. al., 2013) Essential 
oils of  Ocimum basilicum L., Myrtus communis, Mentha spicata  and 

thEugenia caryophyllus (Sprengel) found to be effective against  4  instar 
larvae and  adults of Leptinotarsa decemlineata. (Taghizadeh et al.,  
2014 ).

Antifeedant activity of the extracts against polyphagous pest 
Spodoptera litura is an economically important polyphagous 

Spodoptera litura was tested by leaf dip method (Kumar et al., 2011). 5% 
pest found through out the tropical and sub tropical part of the world. In 

concentration of each extract was prepared by dissolving extracts in 
India, the larval stages causes sever damage to a large number of crops 

small quantity of ethanol and diluted in water containing 0.05% Triton x
including tobacco, caster, groundnut, tomato, cabbage, cauliflower, 

INTRODUCTION

MATERIALS AND  METHODS
Plant material
 

Preparation of extract and fractions 

Testing material

Determination of antifeedant activity
Leaf Dip method

The shed dried powdered plant material were refluxed with 
90% ethanol using soxhlet apparatus and the extracts were 
concentrated under reduced pressure at a temperature below 500 C. 
which was successively fractionated with hexane and methanol to give 
hexane soluble and methanol soluble fractions. A portion of these 
fractions was taken for antifeedant activity rests were for 
chromatographic separation.

Spodoptera litura L (Lapidoptera), a polyphagous pest of 
cotton rice, legumes tomato, groundnut, tobacco, and castor were used 
as test insect for antifeedant studies. Field collected larvae were cultured 
on caster leaves (Ricinus communis L.). in lab at 25o±2oC and 70+5% 
relative humidity. Second generation larvae (third instar) from the lab 
cultures were used for antifeedant assay. Insect cultures were frequently 
refreshed with wild moths captured by a light trap in the vicinity of the 
agricultural land.
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2100. The leaf discs of about 5 cm  were prepared out of caster leaves, 
and were dipped for 30 sec in each extract separately. The leaf discs 
dipped  in water containing 0.05% Triton x 100 used as control. The leaf 
discs were air dried and on each treated leaf disc ten larvae of 
Spodoptera litura (one day old) were released. Three replications were 
maintained for each extract. Larval weight was taken after 5 days of 
treatment.

Percent Growth Reduction and Mortality was calculated in comparison 
to control:

The duel choice leaf disc method(Kannan et al., 2013) was 
performed for anti feedent activity . Field collected Ricinus communis 

2were cut into circular discs (180cm ) with median vein as marker 
between two equal halves. Extracts were dissolved in acetone and 
water, which were sprayed with the help of fine sprayer. On the right half 
of circular leaf disc to have desired concentration leaf area. The left half 
of the leaf was treated with 1 ml of acetone as control. After air-drying, 
each leaf disc was placed in petridish 15cm diameter. Five freshly 
moulted insects third instar larvae of Spodoptera litura were placed in 
the centre of the leaf and left to feed for 24hr for each concentration five 
replicates were maintained. After 24hr the larvae were removed and 
then unfed area in the treated and control halves were measured using T 
area measurement meter. 
Antifeedant activity by duel choice leaf disc method, Percentage 
Feeding Index (PFI) was calculated as:

PFI=        % area fed in treated
           …………………………………………….*100
                % area fed in treated + %fed in control

Duel choice leaf disc method 

CONCLUSION

RESULTS AND DISCUSSION

them to be available to their natural enemies and help in the 
maintenance of natural balance. Higher antifeedant value, normally 
indicate decreased rate of feeding.  Antifeedant is a chemical that 
inhibits the feeding of pest without killing it, (Pavunraj   et al.,2012).

Several investigations has shown that botanicals offers 
antifeedant activity against spodoptera litura. Antifeedant activity 
against S. litura was reported in the leaf components of Evolvulus 
alsinoides,  Curculigo orchioides, Phyllanthus deblis, Swertia 
corymbosa and Zanthoxylum limonella (Arivoli & Tennyson, 2012). Ethyl 
acetate fraction of Strychnos nuxvomica , hexane extracts of Murraya 
koeingii and   Vitex negundo  ethyl acetate extract of Zanthoxylum 
limonella and hexane extract of Abrus precatorius showed antifeedant 
activity against spodoptera litura (Arivoli & Tennyson 2013). 
Achyranthes aspera and found to be active against fourth instar larvae of 
Epilachna beetle,Henose-pilachna vigintio ctopunctata (Alagarmalai  et 
al., 2014). Tuber extract of Gloriosa superba found to be antifeedant 
against spodoptera littura  (Nebapure et al., 2016 ).

Rocaglamide, a secondary metabolite from Aglacia is known 
for its activity against Spodoptera litura. Limonods are modified 
triterpenes known to have insect antifeedants and growth inhibiting 
properties (Mendel et al., 1993; Champagne et al., 1992). Significant 
antifeedant activity against S. litura was also observed with crude 
acetone extracts of Tamarindus indica, Momordica charantia ,Madhuca 
indica, Tectona grandis,  and Jatropha curcas (Devanand & Rani, 2008) 
. In the present investigation, the food consumption of third i n s t a r  
larvae of Spodoptera litura treatment was highly reduced by the 
methanol  extracts of Scutellaria  scandens and and Hyptis suveolens  
compound  5, 7, 2',5'-tetrahydroxy-6-methoxy- flavanone 2'-O-. β- D-
glucopyranoside  showed minimum Percentage feeding index followed 
by 4', 5, 7- trihydroxy flavone -7-O-β-D-glycopyranoside- 4' –O- methyl 
ether, The results obtained from the present investigation suggests that 
further studies on identification and isolation of the active antifeedant 
principle present in these selected plants will emerge as an alternative 
method or tool for the control of  pest Spodoptera litura.

Methanol  extract  of Scutellaria scandens  at 5 % exhibit 
maximum growth reduction followed by hexane extract of Hyptis Hexane and methanol fractions of Scutellaria  scandens and 
suveolens.  Among Isolated compounds  5, 7, 2',5'-tetrahydroxy-6-Hyptis suveolens and compounds isolated from the fractions were 
methoxy- flavanone 2'-O-. β- D-glucopyranoside  showed minimum tested against Spodoptera litura (Lepidoptera) a polyphagous pest of 
Percentage feeding index followed by 4', 5, 7- trihydroxy flavone -7-O-β-cotton, rice, tomato, groundnut and caster etc. Field collected larvae 

o o D-glycopyranoside- 4' –O- methyl ether. Hence it is inferred that the were cultured on caster leaves in lab at 25 2 C. Second generation 
methanol  extract of Scutellaria scandens  can be used further for the larvae (third instar) from the lab cultures were used for antifeedant 
isolation of active molecules and to develop a new botanical formulation assay. Antifeedant activity of extracts was done by Leaf Dip method in 
for the management of S. litura.terms of larval growth reduction.  Results are given in table1 and 2. 

Methanol extract of Scutellaria  scandens  showed maximum growth 
reduction followed by hexane extract of Hyptis suveolens. Antifeedant 
activity of compounds isolated was tested by using duel choice leaf disc 
method in terms of percentage feeding index.

Antifeedant activity of plant products against insects has been 
studied in many countries.  antifeedant effect of botanicals is of great 
value in the field of insect pest management. Antifeedants are of great 
importance since they never kill the target insects directly and allow 
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    Antibiotics Salmonella  (%)/ N=104   

    R   S   

  Amoxicillin 8 (7.7 %)   96 (92.3 %°)   

            

 Penicillin Amoxicillin + clavulanic acid  8 (7.7 %) 96 (92.3 %)   

            

  Tircacillin  48(46.15 %) 56 (53.85 %)   

            

  Cefalotin  10 (9.7 %) 98 (94.23 %) 

            

Cephalosporin Cefoxitim 0 (0 %) 104 (100 %)   

            

  Cefotaxim  1 (0.96 %) 103 (99.04 %) 

             

Gentamycin  11 (10. 58 %) 93 (89.42 %)   

             

Chloramphenicol  31 (29.8 %) 73 (70.2 %)   

amide             

Cotrimoxazol  97 (93.37 %) 7 (6.73 %)   

            

 Nalidixic acid   37 (35.76 %) 67 (64.42 %) 

          

Ciprofloxacin  30 (28.85 %) 74 (71.15 %)   

             

Tetracyclin  76 (73.08 %) 28 (26.92 %)   

  

Table 2- Antifeedant activities of isolated compounds from Scutellaria  scandens and Hyptis suveolens

S.No. Particular  Average la rval wt. mg Growth reduction (%)  

1. Scutellaria  scandens  (Hexane extract) 12.5±2.1 35.74 

2. Scutellaria  scandens  (Methanol  extract) 7.9±2.6 54.33 

3. Hyptis suveolens  (Hexane Extract)  13.9±0.62 32.74 

4. Hyptis suveolens (Methanol  Extract) 8.7±2.4 44.32 

 

 

S.No 

 

Particular  

 

 

Percent Feeding Index (PFI)  

2.5 (μm/cm
2
) 

1. 5, 7 -dihydroxy -8-methoxy flavone -7-O-β-D- 

glucopyranoside  

51.47±1.52 

2. 5, 7, 2’,5’ -tetrahydroxy-6-methoxy- flavanone 2’ -O-. β - D-

glucopyranoside  

59.31±2.14 

3. Oleanolic acid  55.51±2.18 

4. 4’, 5, 7 - trihydroxy flavone -7-O-β-D-glycopyranoside - 4’ –

O- methyl ether 

53.38±2.16 

 

Table 1- Fourier Transform Infrared Spectrometer of EPS produced by strain Trametes sp.

Percent Growth Reduction =  
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