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ABSTRACT

The anxiety to control pests has resulted in indiscriminate use of pesticides in the field causing environmental
pollution and posing threat to human safety and public health. Amongst the alternatives, uses of bio pesticides have
been found effective, eco friendly and could possibly provide a viable option. In the present study Forskolin was
used to assess feeding intensity of Papilio demoleus larvae against citrus leaves for its antifeedant activity. Papilio
demoleus is commonly known as citrus swallowtail. The caterpillars feed on leaves, prefer blossoms and young
ones. Attack by larvae on young trees result in a great loss of foliage causing general weakness and sometimes
death also. Forskolin is a plant extract, which was isolated from the Coleus forskohlii. A large leaf disc 36.5 sg.cm
of lemon was used after spraying with different concentrations such as 50, 100, 150, 200ppm uniformly on either
side by using an atomizer and placed in a petridish. Sngle Papilio demoleus fourth instar larva was introduced into
each petridish and observations were noted at 24hrs and 48hrs duration. Mean average of the 10 sets wer e taken for
the activity and the consumed area was measured graphically. The % of |leaf area protection was calculated and
control sets were maintained simultaneoudly. A significant antifeedant activity was observed against fourth instar
larvae of Papilio demoleus at 200ppm.
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INTRODUCTION

It is estimated that almost 30% of planted crogslast due to attack of feeding insects; wastagelisease [1],
Synthetic organic insecticides have played a magter in pest control. However, their increasing has created a
range of ecological problems such as bio-magnificatresurgence and the development of insectititerant
strains of pest species. It has been reporteddia,that there has been a 164-300 fold increagesett resistance
to some insecticides because of indiscriminateimismtton fields [2]. Due to many problems assaatvith the
use of acute toxic synthetic chemicals as inselgg;i a search for an alternative technique fommhaagement of
insect pests arises [3]. Therefore it is necessaigentify simple and environment friendly altetima methods to
manage pests. Use of nontoxic antifeedant plardyats which kill the pests indirectly is an altedima method [4].
Plant derivatives are highly toxic to many insq@@es without phytotoxic properties [5]. Plant erals comprise
rich source of phytochemicals which are widely usethe place of synthetic insecticides [6]. Biné¢ral [7] and
Kathirvelu etal [8] reported that a lot of physiologically aaisubstances isolated from plants affect behavior,
development and reproduction of inse®apilio demoleus L. (Papilionidae: Lepidoptera) is a major pest dfusi
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all over the world. According to the UN Conferenme Trade and Development [9], globally 140 coustriee
involved in citrus production. Of the world’s totztrus production, approximately 70 have been mggofrom the
northern hemisphere, with Brazil being the topustproducing country following by the USA. Indiaaka eight in
world citrus production [10].

MATERIALS AND METHODS

Papilio demoleus, the citrus butterfly is an important cosmopolitaest of citrus plantation [11]. The caterpillars
feed on leaves and prefer blossoms and nurserttackAby larvae on young nurseries result in a tgless of
foliage causing general weakness and sometimeh dédlhe trees. The larvae of later stages arersigofoliage
feeders and in severe infestation young seedling coenpletely be defoliated [12]. A single larva sames nine
complete leaves in the course of its developmentthe present work an attempt has been made ty shed
antifeedant activity of Forskolin, a diterpene abt¢al from the roots of a medicinal pladoleus forskohlii against
Papilio demoleus larvae.

Insect Rearing
For experimental purpose tiapilio demoleus larvae were reared in the laboratory under cdetiotonditions of
temperature 27° £ 2°C and 65 £ 5% relative humidity

Forskolin: (C22H3407)

Forskolin is a labdane diterpene that is produgetbbts of the planColeus forskohlii. It is commonly used in the
study of cell physiology. Labdane-type diterpenesstitute a significant class of natural productseyl occur in
several plants such as conifers and genus cistdshave been reported to exhibit a variety of lgalal activities
such as anti algal, anti bacterial, anti fungalj @arotozoal, enzyme inducing, anti-inflammatory, dutation of
immune cell functions, as well as cytotoxic effeegainst leukemic and human tumor cell line. Fdisko
resensitizes cell receptors by activating the emzghenylyl cyclase and increasing the intracellidaels of cyclic
Adenosine Mono Phosphate (cyclic AMP). Cyclic AM® dn important signal carrier that is necessarytlier
proper biological response of cells to hormones atietr extracellular signals. For conducting th@esiments
Forskolin was supplied by Department of Chemisttgtural Products Lab, Osmania University, and Hgbted.

Chemical structure of Forskolin

Antifeedant activity evaluation method

A large leaf disc 36.5 sg.cm of lemon was sprayéith west compound uniformly on either side by usay
atomizer and placed on moist filter paper in aigistn. SinglePapilio demoleus fourth instar larva was introduced
into the petridish and parallel controls were maimed with similar leaf discs. Ten such petridishvese taken for
each experiment. The setup was kept for observati@dhrs and 48hrs and mean average of the tenvset taken
for the activity. The consumed area was measuraphjrally and also with planimeter. The percentfgeaf area
protection was calculated as suggested by earitoes [13].

Leaf amobnsumed in control — treated leaf
Antifeedant activity = X 100
Leaf amonsumed in control + treated leaf

238
Pelagia Research Library



Srinivasa Rao Vattikondaet al Euro. J. Exp. Bio., 2014, 4(1):237-241

Preparation of test solution

Acetone was used as the solvent in preparing stestdutions, since the solubility of the test campds was very
high in acetone. 1% stock solution was preparedgusicetone and 200, 150, 100, 50ppm concentratiemne
prepared from the stock solution using dilution moek.

Statistical analysis
The results were expressed as Mean = SD and datataiistically analyzed by one-way ANOVA, with tleeel of
significance set at p<0.05. SPSS software was used.

RESULTS

Antifeedant property of the Forskolin was assedsged@omparing the averages of the leaf area consuméuke
treated leaves with that of control. Efficacy ofrélmlin was assayed against the fourth instar EmBPapilio
demoleus for its antifeedant activity.

Table 1: Mean and SD values of undamaged leaf ar¢sg.cm) and % of antifeedant activity with different concentration treatments of
Forskolin

Conc. in ppm | No of Insects Mean + SD Mean + SD Antifeedatnt A_ntifeedatnt
) After 24 hrs | After 48 hrs activity after 24hrs activity after 48hrs
200 10 26.08 +0.784 19.52 +0.79* 66.01 60.89
150 10 23.54+0.88Y 17.52 +0.94* 59.41 58.03
100 10 20.59 £ 0.754  14.51+ 0.92F 52.37 52.08
50 10 1853 £1.21% 11.55+1.01F 48.08 47.24
Control 10 17.92+1.694 11.00+0.67*

Mean and SD values are significant at p< 0.05.

Antifeedant activity of Forskolin was assessed fBage antifeedant index. Higher antifeedant indexmaly
indicate decreased rate of feeding. In the presemty different concentrations such as 50, 100, 260ppm of
Forskolin were used. The antifeedant activity waalwated based on leaf area consumed by larvaeagifio
demoleus. Table 1 showed undamaged leaf area of citrus glaecies tested, the mean and SD values found to b
significant against the fourth instar larvae Rdpilio demoleus. Maximum antifeedant activity was recorded at
200ppm concentration and least antifeedant actiitg observed at 50ppm of forskolin treatment, trey66.01%
and 48.08% respectively for 24hrs exposure. Undachdgaf area was also observed after 48hrs treatwidn
forskolin with different concentrations. At 200pgreatment the undamaged leaf area after 24 and 48kme 26.08
+0.78 and 19.52 + 0.79 sg.cm and undamaged leaf &ter 24 and 48hrs with 50ppm treatment wasrebdeas
17.92 £ 1.69 and 11.00 £ 0.67 sg.cm respectively.

DISCUSSION

The plant extract forskolin dfoleus forskohlii was found to have significant antifeedant effectloas fourth instar
larvae ofPapilio demoleus. The feeding behavior of larvae was directly obedr The experiments showed that the
test larvae frequently sampled the treated foodjgssting that the reduced feeding on treated foed &
consequence either of rejection without substanmtigéstion or of rejection following short period$ feeding.
Antifeedant substances are classified into reptl]esuppressants or deterrents basically. The qprgsant extract
of forskolin had both suppressant and deterreniepties.

In the present investigation, forskolin showed @&6&wand 60.89% antifeedant activity at 200ppm cotmaéon
againstPapilio demoleus, at 24hrs and 48hrs respectively. Earlier, Jeyamdi4] reported that ethyl acetate extract
of Syzygium lineare showed antifeedant activity of 79.4% agaifditura at 5% concentration. Ethyl acetate extract
of Couroupita guianensis showed promising antifeedant activity of 66.68% &9.70% againgdtl. armigera at 2.5%
and 5% concentrations respectively Baskar [15].aBag [16] studied the larvicidal activity of hexamaloroform
and ethyl acetate extracts Bf daemia against tick, fluke and mosquitoes. They repotted ethyl acetate extract
showed 100% mortality againgihopheles subpictus and Culex tritaeniorhynchus at 1000ppm concentration and
76% and 71% mortality againstaemaphysalis bispinosa and Paramphistomum cervi, respectively, at 2500ppm
concentrations. Earlier, Muthu [17] reported thhtybextract ofAtalantia monophylla exhibited 78.67% antifeedant
activity agains€Earias vittella.
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The food consumption of fourth instar larvaeRafilio demoleus treatment was reduced by the extract of forskolin.
Antifeedant activity was recorded using differemncentrations such as 200, 150, 100, 50ppm of &irsk
Antifeedants can be found amongst all the majossela of secondary metabolitég., alkaloids, phenolics and
terpenoids which are the most probable toxic sulssts against insects [18]. The active principless@nt in the
plants inhibit larval feeding behavior or make tf@od unpalatable or the substances directly acttimn
chemosensilla of the larva resulting in feedingedeince. Previously several investigators havedireeported that
botanicals offer antifeedant activity agaiSpbdoptera litura [19, 20, 21]. Mikolajczak and Reed [22] stated titat
seed extracts ofrichilia prieureana, Trichilia roka and Trichilia connaraides exhibited high levels of antifeedant
activity in leaf disc method againSpodoptera frugiperda. Many studies proved sesamin, a major lignaRipér
mullesua of Manipur origin, exhibited significant antifeedaactivity and moderate growth inhibition towards$ 4
instar larvae ofpilarctia oblique [23].

CONCLUSION

Based on the present results, we are suggestihfptisiolin can be used as an antifeedant substagai@st larvae
of Papilio demoleus at 200ppm concentration effectively. Further itc@ncluded that instead of using synthetic
insecticides for pest control on citrus, forskaten be recommended. The present study using dfdiamsclearly
suggest the usage of plant extracts for effectorgtrol of pests at larval stages. Further invesitgais needed to
understand mechanism is involved at molecular I¢odind out the exact mechanism both in plant attrand
larvae also.
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