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Abstract: Botanicals act not only as insecticides but also function as antifeedants, oviposition deterrents and
ovicides. The present investigation reports on the antifeedant property of leaf components of Curculigo
orchioides, Evolvulus alsinoides, Phyllanthus deblis, Swertia corymbosa and Zanthoxylum limonella. Solvent
residues of these leaf components obtained from different solvent extracts dissolved in acetone were separately
tested at 1000 ppm continuoudly for 24, 48 and 72 hours on the third instar larvae of the army worm, Spodoptera
litura. The results indicate the presence of antifeedant effect which was maximum Z. limonella. This was
inferred from the lower food consumption ingested by the caterpillar on castor leaves containing solvent
residues of these botanicals. Larval mortality was also observed when the caterpillars were fed on treated castor
leaves, implying death due to either malnutrition or toxicity of these botanicals.
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INTRODUCTION

Spodoptera litura (Fab.) (Lepidoptera: Noctuidae)
is a polyphagous insect pest of cosmopolitan distribution
[1] that has about 150 host species [2, 3] and is reported
to attack more than 112 different species of cultivated
crop plants throughout the world of which 40 species are
known in India [4, 5]. S litura is an economically
important polyphagous pest in India, China and Japan
causing considerable economic loss to many vegetable
and field crops [6, 7] since the larvae of S litura can
defoliate many economically important crops[8].

Use of botanical pesticides for protecting crops from
insect pests has assumed greater importance in recent
years owing to the growing awareness of indiscriminate
use and consequent harmful effects of the chemical
pesticides [9]. Natural plant products are comparatively
lesstoxic, easily biodegradable and have made them to be
the best alternate to the synthetic pesticides. Effective
insecticidal properties were investigated in several plant
species of various families [10]. Antifeedant compounds
impair development or reproduction and may involve
chronic aswell as acute toxic effectsover S litura [11-13].
In the present investigation, antifeedant effect of leaf

extracts of five different plant species (Curculigo
orchioides, Evolvulus alsinoides, Phyllanthus deblis,
Swertia corymbosa and Zanthoxylum limonella) was
studied against the third instar larvae of S. litura reared
on the leaves of Ricinus communis and the present study
aims not only on evaluation of the effectiveness of the
selected botanicals in their antifeedant activity but also
for their larval and pupal toxicity.

MATERIALSAND METHODS

Collection of Larvae: Egg batches and different
developmental stages instars of S. litura larvae collected
from cultivated farm fields near Chennai, Tamil Nadu,
India were reared in the laboratory on leaves of R.
communis at room temperature (30 £3°C). The third instar
larvae were preferred for the experiment as they are
voracious feeders.

Collection of Plants: Leaves of C. orchioides, E.
alsinoides, P. deblis, S corymbosa and Z. limonella
collected from Siruvani hills of Western Ghats and Kolli
hills of Eastern Ghats, Tamil Nadu, India were shade dried
in the laboratory and were individually ground to afine
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powder. Each powdered plant materials were sieved using
a strainer. One kilogram of each powdered plant material
was sequentially extracted with hexane, diethyl ether,
dichloromethane, ethyl acetate and methanol for a period
of 72 hours each 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
4°Cinarefrigerator. Standard one per cent stock solution
(1000 ppm) was prepared by dissolving 100 mg of crude
extract in 100 ml of acetone.

Bioassay: Ledf discs (4cm dia) of R. communis were used
for bioassay tests, after washing it with tap water. The leaf
discs were sprayed with 1000 ppm concentration of each
of the plant extracts for twenty seconds, air dried at room
temperature and kept in petri plates (9cm dia). The pre
starved (24 h) larvae were allowed to feed on the treated
leaf discsfor 24, 48 and 72 hours. For each treatment, ten
replicates with one control were maintained. Atthe

end of the experiment, the uneaten area of the leaf discs
was measured with leaf area meter. Larval mortality and
pupa deformities were aso recorded. The per cent
antifeedant activity was calculated based on the formula
of Singh and Pant [14] and the data was subjected to
analysis of variance.

Ledf disc consumed by the larvaein the control -
Lesf disc consumed by the larvaein the trested
Lesf disc consumed by the larvaein the control+
Ledf disc consumed by thelarvaein the trested

Per cent antifeedant activity = ~ 100

Number of dead larvae .
Tota number of treated larvae

Per cent larva mortality =

RESULTS

Antifeedant property of each of the plant extracts was
assessed by comparing the averages of the leaf area
consumed in the treated leaves that of control.
Efficacy of plant extracts was assayed with against the
third instar larvae of S. litura for their antifeedant activity.

Table 1: Per cent antifeedant activity of plant extracts against the third instar larvae of Spodoptera litura

Hexane Diethyl ether Dichloro methane Ethyl acetate Methanol
Plants 24h  48h 72h 24h 48h 72h 24h  48h 72h 24h  48h 72h  24h  48h 72h
Curculigo orchioides 3261 3650 2933 5251 5215 5238 861 1960 1758 956 1348 656 1319 13.04 21.62
Evolvulus alsinoides 2762 2956 2664 1673 1211 2175 19.07 1992 2023 433 2068 469 1266 1389 21.28
Phyllanthus deblis 1461 2830 26.12 4053 4148 5056 625 1076 471 747 1814 951 30.02 3030 31.06
Swertia corymbosa 5490 5497 5808 4958 4430 4901 3093 30.75 3017 1698 3188 1916 2014 1969 2295
Zanthoxylumlimonella ~ 77.52 7042 68.93 6442 6243 6154 4357 46.07 46.65 1593 2007 2416 4276 4129 4411
Control 424 631 678 324 398 560 230 312 471 268 342 390 19 274 488
Two - Way ANOVA

P-Value of Plants 3.29853E-08** 1.60175E-09** 1.78813E-08** 0.002651** 4.66751E-09**
P-Value of Hours 0.598758372 0.093106149 0.126326153 0.017296* 0.005128197+*
**Pvaue# 0.01, *P value # 0.05
Table 2: Antifeedant effects of plant extracts on the third instar larvae of Spodoptera litura
Plants Hexane Diethyl Ether Dichloro methane Ethyl acetate Methanol
Curculigo orchioides ++ +++ - - -
Evolvulus alsinoides ++ - - - -
Phyllanthus deblis + ++ - -
Swertia corymbosa +4++ +++ ++

++++ +++ +++ + ++

Zanthoxylum limonella
Control - -

Total leaf area of castor plant provided to the third instar larvae at the start of every experiment is 1350 sg.mm

- above 800 sq.mm.
+600 to 800 sg.mm.
++400 to 600 sg.mm.
+++ 200 to 400 sg.mm.
++++ Below 200 sg.mm.
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Table 3: Morphogenetic effects of some plant extracts on the third instar larvae of Spodoptera litura

Parameters

Curculigo orchioides Evolvulusalsinoides Phyllanthus deblis Swertia corymbosa Zanthoxylum limonella Control

50
20
40
60

9
42

50
17
34
66

9
48

Number of larvae tested
Number of dead larvae
Mortality (%)

Pupation (%)

Number of deformed pupae
Number of emerged adults (%)

50
24
48
52

7
38

50
28
56
44

8
28

50
5
10
90
3
84

50
11
22
78
11
56

The average food consumption in the control was
between 1301.2 and 971.4 sg.mm. When compared with
control, reduced food intake was observed in al plant
extract treated leaf discs consumed by S. litura. The
highest per cent antifeedant activity was observed in
the hexane extract of Z. limonella (77.52) followed by
S. corymbosa (58.08) (Table 1). Table 2 shows the varying
degrees of the antifeedant activity of the plant extracts
against S litura as indicated in the increasing number of
plus signs. The third instar was provided on 1350 sg.mm
leaf area of each of the selected plants at the starting of
the experiment. The feeding deterrent reflected in this
study was judged by the decreasing quantity of leaf
consumption by the larvae.

Table 3 represents the morphogenetic effects of the
plant extracts on third instar larvae of S litura. The larval
mortality among the fifty larvae tested in the present
study ranged between 56 for Z. limonella and 22 per cent
for P. deblis pointing out two possibilities viz., toxicity to
these plant extracts and malnutrition of larvae. The treated
larvae were reduced in size and lethargic in nature when
compared to those in the control. Successful pupation of
the treated larvae was observed to be in the range of 44
(Z. limonella) and 78 per cent (P. deblis). The formation
of deformed pupae indicates defects in the moulting
process. Furthermore, adult moths which emerged showed
some malformations in the wing.

DISCUSSION

Antifeedant activity of botanicals against insects has
been studied in many countries. Quantification of
antifeedant effect of botanicals is of great importance in
the field of insect pest management [15]. Severa
investigators have reported that botanicals offer
antifeedant activity against S. litura [16, 17]. Antifeedant
activity against S. litura was reported in the acetone leaf
extracts of Azadirachta indica [18]. Juvenalising effect of
the ethanol leaf extracts of Tribulusterrestrison S litura
larvae resulting in morphological deformities in pupae and
adults was reported by Gunasekaran and Chellaiah [19].
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Narendran et al. [20] observed severa deformitiesin head
size, body length, remains of old cuticle, darkened
colouration on wings of

S. litura when treated with bark extracts of Cassia fistula
and leaf extracts of Murraya koenigii at 1000 ppm.

Sahayarg] [21] reported that plant extracts of
A. indica, Citrus sinensis, Vitex negundo and Zingiber
officinale were evaluated for their antifeedant and growth
inhibition of S litura. Deterrent effects were found in all
plant extracts and the strongest deterrent effect was
found in V. negundo and he also found out the root
extracts of Pedalium murex to exhibit good antifeedant
property [22]. Rathi and Gopal akrishnan [23] a so reported
the toxic effects of methanol extracts of Synedrella
nodiflora against S. litura.

Recently many researchers have reported botanicals
and certain medicinal plant essential oils [24] possessing
antifeeedant property against S litura by leaf disc
bioassay which includes the ethyl acetate leaf extract of
Syzygium lineare [25] and C. fistula flower extract [26].
Significant antifeedant activity against S. litura was also
observed with crude acetone extracts of Tectona grandis,
Tamarindus indica, Madhuca indica, Momordica
charantia and Jatropha curcas [27]. Pavunrg et al. [28]
also stated the ethyl acetate leaf extract of Pergularia
daemia to possess good antifeedant activity against
S litura.

It was interesting to note from the present study that
several solvent extracts from different plants were
effective as antifeedants at 1000 ppm. Therefore, the
present investigation clearly suggests the usage of plant
extracts/botanicals for effective control of pests at larval
stages. Hence, isolation of the active ingredients
responsible for such antifeedant activity and
morphological deformities could possibly facilitate in
new formulations for effective activity at lower
concentrations, thereby making them economically low
cost products. Use of such plant extracts in combination
with other effective plant extracts could possibly cut
down sharply the expenditure in pest management
operations.
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