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ABSTRACT

Chemical and synthetic insecticides used for controlling Spodoptera litura resulted in the development of resistance to
several classes of insecticides. In the present study, a total of twenty five plants were screened for their ovicidal activity
against Spodoptera litura. Hexane, diethyl ether, dichloromethane and ethyl acetate extract of twenty five plants were
studied at 0.1% concentration. Effective plant extracts identified from the preliminary study (0.1%) were further studied
at 0.05% concentration. Maximum ovicidal activity was recorded in hexane extract of Cleistanthus collinus (85.16%)
followed by Murraya koeingii diethyl ether (83.60%) and Aegle marmelos ethyl acetate (76.14%) extract at 0.05%.
Further isolation and identification of bioactive principles responsible for the ovicidal activity is needed.
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INTRODUCTION

Spodoptera litura (Fab). (Lepidoptera: Noctuidae), is a serious polyphagous pest distributed throughout
the tropical and subtropical parts of the world including India, Japan, China and South East Asia causing
damage to more than 150 species of host plants [1,2] of which 40 species are known from India [3]. In
India, Spodoptera litura has been reported as an increasingly important pest causing heavy yield loss
throughout India [4] since it is a major polyphagous pest on cotton, groundnut, chilly, tobacco, castor and
pulses [5]. To overcome this, large quantities of insecticides have been used for combating infestations on
crops [6]. Agricultural pesticides are deliberately released into the environment to control pests that
harm crops and use of chemical insecticides to control Spodoptera litura has proved futile as the pest has
developed resistance to several classes of insecticides [7,8]. The use of synthetic organic insecticides in
crop pest control programs around the world has resulted in damage to the environment, pest
resurgence, pest resistance to insecticides and lethal effects on non-target organisms [9,10,11]. Moreover,
majority of the strains of Sppodoptera litura becomes resistant to many commonly used insecticides,
particularly pyrethroids and carbamates, resulting in failure of effective controls [7,12,13,14] and hence,
it is difficult to manage this pest with synthetic insecticides.

The absence of resistance to Spodoptera litura in host plants and the lack of adequate control measures
make it difficult to manage this pest in the fields. In order to search an environmentally safe alternative,
scientists considered the pesticides of biological origin (biopesticides) in the place of synthetic
insecticides. Replacement of synthetic insecticides by bio-rational insecticide is universally acceptable
and is a practicable approach worldwide. Throughout history, plant products have been successfully
exploited as insecticides. Recent plant protection research, particularly of the last decade revealed the
importance of plant products that disrupt normal insect growth and development. Plants are rich sources
of natural substances that can be utilized in the development of environmentally safe methods for insect
control [15]. Plants contain secondary metabolites that are deleterious to insect and other herbivores in
diverse ways; through acute toxicity, enzyme inhibition and interference with the consumption and/or
utilization of food [16] and the biomolecules present in phytopesticides act as a feeding deterrent, ovicide,
oviposition deterrent and growth inhibition against field insect pests [17,18,19]. Screening of plant
extracts for deleterious effects on insects is one of the approaches used in the search for novel botanical
insecticides [20,21,22]. Several plant products have been screened and tested against Spodoptera litura
and some promising plants have been reported [23,24]. However, screening of plant extracts against this
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pest is still continuing throughout the world to find out different kinds of effects of botanicals on this pest
and to obtain an ecofriendly biopesticide. Therefore, the present study focuses on the ovicidal activity of
various plant extracts against Spodoptera litura.

MATERIALS AND METHODS

Collection of plants

A total of twenty five plants belonging to diverse families and genera were collected from Siruvani Hills
(near Coimbatore), Western Ghats of Tamil Nadu, India. The plants were selected based on available
literature, abundant availability, medicinal and insecticidal properties. List of plants collected and utilized
for the present study are presented in Table 1.

Extraction of plant materials

Plants collected from various families were brought to the laboratory, washed with dechlorinated water,
shade dried under room temperature and the plant materials were powdered individually using an
electric blender. Each powdered plant material were sieved using a kitchen strainer. One kilogram of each
powdered plant material was sequentially extracted with hexane, diethyl ether, dichloromethane and
ethyl acetate for a period of seventy two hours and then filtered. The filtered content was then subjected
to rotary vacuum evaporator until solvents were completely evaporated to get the solidified crude
extracts. The crude extracts thus obtained were stored in sterilized amber coloured bottles maintained at
40C in a refrigerator. Standard one per cent stock solution was prepared by dissolving 100 mg of crude
extract in 100 ml of acetone.

Establishment of Spodoptera litura

Spodoptera litura egg masses were collected from groundnut fields at Vellore and Kancheepuram districts
of Tamil Nadu, India. After egg hatching, castor (Ricinus communis) leaves were provided for larval
feeding till the pupal stage under laboratory condition (28 +22 C and 80 +5% R.H.). Sterilized soil was
provided for pupation. After pupation, the pupae were collected from the soil and placed inside cage for
adult emergence. Ten per cent honey solution mixed with few drops of multi-vitamin was provided for
adult feeding to increase the rate of fecundity. Folded filter papers were provided for egg laying. After egg
laying, egg masses were collected from the filter paper and was allowed for hatching. This process of
culture method was repeated and the culture was maintained throughout the study period.

Ovicidal activity

The egg masses of Spodoptera litura were counted with the aid of a hand lens (10x) and egg mass (pre
counted - 100) was dipped in 0.1% concentration of each plant extracts for preliminary screening. Based
on the preliminary screening, the effective plant extracts were further tested at a concentration of 0.05%.
The number of eggs hatched in control and treated were recorded and percentage of ovicidal activity
calculated. The experiment was conducted at room temperature 30 +2°C and 75 +5 R.H. A total of three
trials were carried with five replicates per trial. The data obtained were subjected to angular
transformation. The significant difference within various crude extracts were compared with Least
significant difference (LSD) test to differentiate individual mean significant difference at 0.05% level.

p icidal activity = % of eggs hatched in control - % of eggs hatched in treated X1
er cent ovicidalactivity = % of eggs hatched in control 00

RESULTS AND DISCUSSION

Ovicidal activity of plant extracts is important to control the pest at egg stage itself thereby preventing the
damage caused by other stages [25]. In the present study, the ovicidal effect of twenty five plants
screened against Spodoptera litura at 0.1% concentration are listed in Table 2. Increase in number of plus
signs against the extracts of a plant reflects the degree of ovicidal activity. Amongst the twenty five plants
tested, Cleistanthus collinus hexane (85.16%), Murraya koeingii diethyl ether (83.60%), Aegle marmelos
ethyl acetate (76.14%) and hexane extracts of Strychnos nuxvomica (61.00%) and Vitex negundo (52.02%)
showed maximum ovicidal activity against Spodoptera litura at concentration of 0.05% (Table 3).

Sundar et al. [26] reported that the lethal concentrations of azadirachtin based proprietary formulations
affected egg hatchability in 50-60% of Spodoptera litura. The results of the present study were
comparable with earlier reports. The ovicidal effect of aqueous extract of Calotropis spp. was reported by
Sahayaraj [27] at six per cent concentration against Spodoptera litura. Manikantan [28] reported that the
leaf extract of Calotropis gigantea was found to be very effective in causing maximum percentage
inhibition (77.66) of egg hatchability when tested on twenty four hours old eggs of Spodoptera litura. Raja
et al. [29] analyzed the effects of plant extracts on Spodoptera litura and established that the hexane,
diethyl ether, dichlormethane, ethyl acetate, methanol and aqueous extracts of Artemisia nilagirica leaves
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and roots, and the leaves of Acorus calamus, Anisomeles malabarica, Cassia auriculata, Holoptelea
integrifolia, Lobelia leschenaultiana, Tarrena asiatica, Pergularia daemia and Wedelia calendulacea
showed significant ovicidal activitiy. Likewise, the hexane, diethyl ether, dichloromethane, ethyl acetate
and methanol extracts of Aegle marmelos exhibited ovicidal activity against Spodoptera litura [30]. The
ethyl acetate extract of Hyptis suavelens also indicated ovicidal activity against Spodoptera litura [31].
Pavunraj et al. [32] reported hexane, chloroform and ethyl acetate extracts of Excoecaria agallocha to
possess ovicidal activity against Spodoptera litura. Kumar and Sevarkodiyone [33] also reported that
Annona squamosa and Lepidium sativum reduced the hatching efficiency of Spodoptera litura eggs.

Ovicidal activity was also noticed in neem azal T/S [26], neem azal [34] and ten medicinal plant oils [35]
against Spodoptera litura. Elumalai et al. [36] noticed ovicidal activity in plant oils of Zingiber officinale,
Ocimum bassilicum, Cyperus scariosus, Pimpinella anisum, Nigella sativa, Rosmarious officinalis and
Curcuma longa against Spodoptera litura. Baskar et al. [37] also reported that crude and fractions from
Atalantia monophylla leaves showed ovicidal activity against Spodoptera litura. The results obtained from
the present investigation suggests that further studies on isolation and identification of the active ovicide
present in the promising five plants is needed which might emerge as an alternative method or tool for
the control of Spodoptera litura.

Table 1. List of plants collected from Siruvani hills, Western Ghats, Tamil Nadu, India

S.No. Plant name Family Vernacular name (Tamil) Part used

1 Abrus precatorious Linn Papilionaceae Kundumani Seed

2 Aegle marmelos (L) Corr Rutaceae Vilvam Leaf

3 Alstomia scholaris (L) R Br Apocynaceae Mukampalai Leaf

4 Aristolochia indica Linn Aristolochiaceae Karudakkodi Root

5 Cassia fistula Linn Caesalpiniaceae Sarakonnai Flower

6| Cinnamomum zeylanicum Breyn Lauraceae Sirunagapoo Bark

7| Cleistanthus collinus (Roxb) Benth Euphorbiaceae Oduvan Leaf

8| Cymbopogon citrates (Dc) Stapt Poaceae Vasanapullu Whole plant
9 Drosera indica Linn Droceracea Azukanni Leaf

1 Evolvulus alsinoides (L) Linn Convolvulaceae Vishnukarandi Whole plant
1|  Garcinia morella (Gaertn) Desr Clusiaceae Makki Leaf

1 Hydrocotyle javanica Thunb Apiaceae Malaivallarai Leaf

1| Ichnocarpus frutescens (L) R Br Apocyanaceae Palvalli Leaf

1 Lantana camara Linn Verbenaceae Unnichedi Leaf

1 Leucas aspera (Willd) Link Lamiaceae Thumbai Whole plant
1| Memecylon malabaricum (Cl) Cong | Melastomataceae Malamthetti Leaf

1 Murraya koeingii (L) Spreng Rutaceae Kariveppilai Leaf

1 Ocimum americanum Linn Lamiaceae Nayithulasi Whole plant
1 Plumbago zeylanica Linn Plumbaginaceae Neelakodaveri Leaf

2 Sphaeranthus indicus Linn Asteraceae Kottakkarandai Whole plant
2 Strebulus asper Lour Moraceae Pirayam Leaf

2 Strychnos nuxvomica Linn Loganiaceae Yetti Fruit

2 Syzygium cumini (L) Skeets Myrtaceae Neredom Leaf

2 Vitex negundo Linn Verbenaceae Notchi Leaf

2| Zanthoxylum limonella (Roxb) Dc Rutaceae Veersingapattai Bark

Table 2. Screening of plant extracts at 0.1% concentration for ovicidal activity against Spodoptera

litura

S.No.

Plant

Hexane

Diethyl ether

Dichlormethane

Ethyl acetate

Abrus precatorious

+

Aegle marmelos

+++ ++

+++

Alstomia scholaris

+

Aristolochia indica

++

Cassia fistula

Cinnamomum zeylanicum

++ +

Cleistanthus collinus

++++

Cymbopogon citrates

O (O[N] W( N =

Drosera indica

[uny
o

Evolvulus alsinoides

[uny
[y

Garcinia morella

[uny
N

Hydrocotyle javanica

[uny
w

Ichnocarpus frutescens
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14 Lantana camara ++ - ++

15 Leucas aspera - - - +
16 Memecylon malabaricum + - - +
17 Murraya koeingii +H++ +++ +++ +++
18 Ocimum americanum +

19 Plumbago zeylanica - - +

20 Sphaeranthus indicus ++ ++ - +
21 Strebulus asper

22 Strychnos nuxvomica +++ ++ ++ ++
23 Syzygium cumini

24 Vitex negundo +++ + + ++
25 Zanthoxylum limonella

- No ovicidal activity
+ Ovicidal activity below 25%
++ Ovicidal activity between 25-50%

+++  Ovicidal activity between 50-75%
++++  Ovicidal activity above 75%
Table 3. Per cent ovicidal activity of promising plant extracts against Spodoptera litura at 0.05%
concentration
Plant Hexane Diethyl ether | Dichloromethane | Ethyl acetate
Aegle marmelos 57.11%6.05> | 29.54+4.82¢ 50.76 +4.63de 76.14%2.48¢
(45.63) (32.90) (45.40) (60.73)
Cleistanthus collinus | 85-16£2:07¢ | 54.06£4.44d 33.2547.59¢ 60.18+2.584
(67.29) (47.29) (35.18) (50.89)
Murraya koeingii 78.0746.65¢ | 83.60%2.54¢ 52.66 +4.08de 66.18+2.344
(62.03) (66.11) (46.49) (54.39)
Strychnos nuxvomica 61.00+4.43b | 3501+3.24¢ 49.89 +7.194 38.99+8.34b
(51.35) (36.27) (44.89) (38.59)
Vitex negundo 52.0242.12> | 22.3845.93b 22.60+1.81b 46.05 +5.72¢
(46.15) (28.18) (28.39) (42.71)
Control 0.0 £0.0 0.0 £0.0 0.0 £0.0 0.0 £0.0
(0.0)2 (0.0)2 (0.0)2 (0.0)2

Values are mean of five replicates of three trials +standard deviation; Values in parentheses are
angular transformed; Different superscripts within the column indicate statistically significant
difference (P<0.05) by LSD.
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