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ABSTRACT

Chemical insecticides possess inherent toxicitlest tendanger human health and pollute the envirarime
Therefore, plant-derived products are being tesisdan alternative ecologically more compatible sitle to
explore for their insecticidal properties. With $Hbackdrop, the present study was carried outsbaed compare
the bioefficacy of some botanicals with those afim@rcially available biopesticides against Corcgephalonica.
Antifeedant activity and toxicity of commercial farlations of Anosom®, Derisom®, Margosom® and etfian
extract of Argemone mexicana, Nerium oleander araith@nium hysterophorus were evaluated. Feeding
deterrence was assessed by taking the weighteidivae at pre and post treatment and percentvst#on was
calculated. Derisom exhibited 85.76% starvation rgle the least percent starvation recorded in RBténpphorus
(55.19%) at the highest concentration after 24 dfrreatment. The L{ values of Anosom, Derisom, Margosom, A.
mexicana, N. oleander and P. hysterophorus wasnastid to be 0.031%, 0.022%, 0.037%, 5.54%, 4.548 an
4.49% respectively after 48 hrs. Significant défezes between treatment means were determined kay'Su
multiple comparison tests. The present study rexk#iat plant extracts have feeding deterrent andcteffects
which are compare favourable to that of commerbiapesticides currently in use and thus they haeepotential
for development as commercial insecticides.
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INTRODUCTION

The rice mothCorcyra cephalonicgStainton) is the major and serious pests of dtgrains in the tropics [1], Asia,
South America and Africa [2, 3]. The larval stagésrice moth cause substantial loss to wheat, $oeghum,
maize, millets, cocoa beans etc. While feeding, Itheae leave silken threads which produce densabing
containing their faecal matter and cast skin wiichtaminate the grains. The webbing formed is oladdy dense
and hard, adding to the damage caused [4, 2]. $d@fichemical pesticides still play a dominangéiial the control
of these insects as it the most quickest and sshpiay to keep check on its infestation withoutefmeing its
adverse effects on living organisms and ecosysiesecticides have serious drawbacks such as prsgence and
resistance, hazardous to non-target organismgjskef user's contamination, residual effects amgdironmental
pollution [5, 6]. Moreover, botanical insecticidesbiopesticides which are derived from plants,ehagen touted as
potential alternatives to conventional synthetiseicticides, presumably because the natural prodvmitd have
lesser environmental and human health impacts thany of the older conventional pesticides that hhaad
demonstrable adverse effects on human health asygtems [7]. In the last two decades, considersiiidets have
been directed at screening plants in order to dgvelew botanical insecticides as alternatives & dkisting
insecticides [8, 9]. Recently, the study was cotellito investigate the lethal and ovicidal effexftéifteen different
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combinations of six commonly available essentitd against the larvae @&. cephalonicg10]. Shukla & Tiwari
[11] reported the insecticidal effects of D. fetas root and rhizome’s ethanolic extract to corttnel rice moth.
Thus, in spite of the hundreds of research repmrtshe effects of plant extracts to pest insectthénlaboratory
published, only two new botanical insecticides haeen commercialized in the past 15 years [12]s&lae the
neem-based products, with the limonoid azadirachtintheir active ingredient [13], and those basedplant
essential oils [14]. In accordance with this trewe, evaluated the comparative bioefficacy in teohantifeedant
activity and larval mortality of commercial formtilans of biopesticides with selected plant extraagginstC.

cephalonican an environmentally safe manner.

MATERIALS AND METHODS

Test insect

The eggs ofC. cephalonicawere obtained from Tropical Forest Research ustit Jabalpur. The culture is
maintained in laboratory on a dietary medium coreposf coarsely ground maize, streytomycin, 5% (w/w)
powdered yeast in large glass containers at 26ahtC75+5% RH. After continued rearing, last instéavae were
separated out and used for the desired experiment.

Biopesticides used

The experimental biopesticides, Margosom® 0.3%ED@3ppm), Derisom® 2%EC (20,000 ppm) and Anosom®
1%EC (10,000 ppm) are commercial formulation®\p&dirachtin indicaPongamia glabraand Annona squamosa
botanical extracts respectively obtained from Agfé, SOM Phytopharma (India) Limited, Bollaram, §&k Dist.
Hyderabad-AP, India.

Besides the above listed commercial biopesticiddbanolic leaf extraction oArgemone mexicanaNerium
oleanderandParthenium hysterophorugere performed in the laboratory using soxhletastion apparatus.

Preparation of plant extract

The plant materials were collected in and arourdctimpus of AMU, Aligarh. The leaves were thoroyghéshed
with tap water and shade dried under room temperg@8.0°C+2°C). After complete drying the plantterals
were pulverized using electrical blender. The pawdematerials (50 g) were then put into the thimblethe
Soxhlet and extractions were carried out with ethg200 ml, Merck) until exhaustion (48 hrs) anikefied through
Whatman’s No. 1 filter paper. The obtained extrastse concentrated in water-bath at 60°C and tk&lue
obtained called as crude extract was stored agd%Zock solution.

Preparations of different concentrations of the Bipesticides used
Five concentrations each of Anosom (An), Derisore)(Bnd Margosom (Ma)iz. 0.100%, 0.075%, 0.05%, 0.025%
and 0.01% were prepared from the stock solutiomesired solvents (distilled water) by serial ddat

Similarly, five concentrations each of leaf extratA. mexicangAr), N. oleander(Ne) andP. hysterophorugPa)
viz. 10.0%, 7.5%, 5.0%, 2.5% and 1.0% were prepared fhe stock solutions in desired solvents (digtileater)
by serial dilution.

Feeding bioassay

Crushed rice were soaked overnight in each coratmis of An, De, Ma (0.100%, 0.075%, 0.05%, 0.02&%d
0.01%) and leaf extracts of Ar, Ne, Pa (10.0%, 7.5%%, 2.5% and 1.0%) along with control wheregumsbed rice
were soaked only in water. The next morning soakedhed rice were sieved and kept on filter papevaporate
excess water. Five replicates for each treatmeh@rast instar larvae for each replicates weeslus

Antifeedant assay

The larvae to be used for antifeedant assay wdtrevithout feeding during 24 hrs, the individualtpéishes of
starved larvae (5 larvae in each petridish) weg ke freezer for few min to inactivate the larvaed collective
weight of 5 larvae were recorded. The larvae wkea tfed on the treated rice along with control esdeighted
after 24 hrs.

Percentage of starvation was calculated accorditiget formula by Moustafa [15] and Abdel- Magestcl.[16].
% Starvation = (C-E)/(C-S) x 100

Where:
C = Mean weight gain of control larvae within 24uh®
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E = Mean weight gain of treated larvae at eacketesbncentration within 24 hours
S = Mean weight gain of starved control larvae mit®4 hours

Statistical Analysis

The mortality was corrected using Schneider-Osefisrmula [17] and Lg, values were determined by Probit
analysis [17]. Mortality data were expressed aside8E and data were submitted to analysis of vegigone way
ANOVA). Significant difference between treatmentsrer determined by Tukey’'s multiple range testQ(B5).
Statistical analysis was performed using the sao#w@raphPad Prism and SPSS, the graphs were pbduce
accordingly.

RESULTS

Antifeedant Assay

The antifeedant activity of biopesticides was assg®n the basis of percent starvation of larvae. afephalonica
Figure 1 shows the percent starvation of Anosonmjsom and Margosom at 0.01%, 0.025%, 0.05%, 0.0@5&#b
0.1% after 24 hrs of treatment. Among the commeéffoianulations, highest concentration i.e. 0.1%Dmrisom
exhibited maximum percent starvation (85.76%) whslies lowest concentration (0.01%) also showetyfhigher
rate of antifeedancy which is (53.75%). Likewiseno&om and Margosom at different concentrations sllow
moderate rate of antifeedant activity (67.34% aB@B% at 0.10% concentration, respectively).
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Figure 1 Starvation (%) of C. cephalonica larvae treated with commercial formulations of different biopesticides at various
concentrations after 24 hrs of treatment

Percent starvation of plant extractsAofmexicanaN. oleanderandP. hysterophorusvere also evaluated after 24
hrs of treatment (Figure 2). The maximum starvatib65.26% was noted at 10.0%Mf oleanderextract followed
by A. mexicana(57.53%) andP. hysterophorug55.19%) at the same concentration. The middle lmadt
concentrations (5.0% and 1.0%) of the plant extratto showed significant rate of antifeedant &gtiwhich is
depicted in Figure 2. Higher percent starvationidatt decreased rate of feeding and thereby, iseréa
antifeedant activity.
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Figure 2 Starvation (%) of C. cephalonica larvae treated with different plant extracts at vaious concentrations after 24 hrs of treatment

Mortality and Toxicity Bioassay

In the present investigation, the toxicity of conmoi@l biopesticides as well as soxhlet extractdthmtlic leaf
extracts were tested against the last instar lao¥aiee moth. Derisom resulted in 72.73% of coreelcmortality at
0.1% concentration followed by Margosom (56.57%) @&mosom (41.41%) after 24 hrs of treatment (FigBye
whereas the highest percent corrected mortality faasd in plant extract di. oleandern(44.44%) followed byA.
mexicana(43.43%) andP. hysterophorug40.40%) at 10.0% (Figure 4). Furthermore, aft8rhds of treatment
Derisom and Margosom exceeded in causing more #9986 of the corrected mortality (95.92%) followed by
Margosom (90.82%), Anosom (85.71%) (Figure 5).deecof plant extractdl. oleanderexhibited highest corrected
mortality (82.65%), next in the series Bs hysterophorug80.61%) and least mortality showed An mexicana
(75.51%), at the highest concentration i.e. 10.0%gure 6). Linear regression for percent correateattality
(Figure 3-6) clearly revealed that all of the tdsbéopesticides either commercial formulations on#tommercial
plant extracts exhibited concentration dependanidaal activity againstC. cephalonicaafter 24 and 48 hrs of
treatment.
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Figure 3 Corrected mortality (%) of C. cephalonica larvae treated with commercial formulations of diferent biopesticides at various
concentrations after 24 hrs of treatment
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Figure 4 Corrected mortality (%) of C. cephalonica larvae treated with different plant extracts at vaious concentrations after 24 hrs of

treatment
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Figure 5 Corrected mortality (%) of C. cephalonica larvae treated with commercial formulations of diferent biopesticides at various

concentrations after 48 hrs of treatment

The toxicity of commercial biopesticides Anosom,risem and Margosom and leaf extractshofmexicanaN.
oleanderandP. hysterophorust different concentrations were tested agairestahvae ofC. cephalonicaafter 48
hrs of treatment (Table 1 and Table 2). MeantSges€ent mortality data were recorded andd&hd LG, values
were calculated. The L values of Anosom, Derisom and Margosom were fotmde 0.031%, 0.022% and
0.037% respectively whereas the g®f Derisom and Margosom were estimated to be 0®&®d 0.097%
respectively. In case of plant extracts, thesd.@lues ofA. mexicanaN. oleanderand P. hysterophorusvere
calculated to be 5.54%, 4.54% and 4.49% respeygtividie analysis of variance where means were caadplay
tukey’s multiple range test and 95% lower and uppanfidence limit were significant at<B.05% level. The

mortality values at different concentrations wagmsicantly greater than that of control.

Pelagia Research Library



Iram Khan and Ayesha Qamar Euro. J. Exp. Bio., 2015, 5(5):61-68

100 +

90 1 A y=6.6064x+0.1197 R=0.974
80 1| Ne- y=6.6618x+0.1842%0.980
70 | Pa-y= 6.8996x+0.14732R0.962

60 -
50 -
40 -
30 -
20 -
10 4

0 . .
0.0 2.5 5.0 7.5 10.C

Concentrations (%)

¢Ar mNe APa

Corrected Mortality (%)

Figure 6 Corrected mortality (%) of C. cephalonica larvae treated with different plant extracts at various cancentrations after 48 hrs of
treatment

Table 1 Mortality and Toxicity of C. cephalonica larvae treated with commercial formulations of diferent biopesticides at various
concentrations after 48 hrs of treatment

95% Confidence

. . Conc. % Larval Mortali Variance
Biopesticides %) (Mean+SE) ty LCso LCgo Interval )

Lower Upper

0.010 37.0+2.52 29.921 44.078

0.025 49.0+2.9% 40.905 57.094

Anosom 0.050 62.0+3.39° 0.031 - 52.584 71.415

0.075 77.0+3.3% 67.584 86.415

0.100 86.0+2.91" 77.905 94.094

0.010 42.0+2.5X 34.921 49.094

0.025 52.0+2.54¢ 44,921 59.078

Derisom 0.050 70.0+3.5% 0.022 0.086 60.183 79.816
0.075 87.0+3.3¢" 77.584 96.415 90499

0.100 96.00+1.87 90.805 101.19

0.010 35.0+2.23 28.791 41.208

0.025 44.0+2.9%° 35.905 52.094

Margosom 0.050 59.0+3.31° 0.037 0.097 49.791 68.208

0.075 78.0+2.5% 70.921 85.078

0.100 91.0+2.9%" 82.905 99.094

Control 2.0+1.22 -1.400 5.400

Means followed by the same letters are not sigmitiy different at P<0.05 (Tukey’s Multiple Compson Test); L& =lethal concentration that
kills 50% of the treated insects; b& lethal concentration that kills 90% of the tredtmsects; 100 insects (5 replicates of 20 eachgwreated
at each concentrations.
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Table 2 Mortality and Toxicity of C. cephalonica larvae treated with different plant extracts at vaious concentrations after 48 hrs of
treatment

95% Confidence

o . .
Plant extracts C(OO/SC' A)L?I{/\I/:;mc;rtEa)llty LCso Interval Var(?)nce
Lower  Upper
1.0 15.0+2.23 8.791 21.208
Argemone 2.5 34.0i2.4£'le 27.199 40.800
mexicana 5.0 49.0+1.87 5.54 43.805 54.194
75 63.0£2.54" 55.921 70.078
10.0 76.0+2.9%¢ 67.905 84.094
1.0 22.0+3.06 13.670 30.329
Nerium 2.5 40.012.23‘: 33.791 46.208
oleander 5.0 55.0+2.78' 454 47.396 62.603 115.211
7.5 70.0+1.58" 65.610 74.389 '
10.0 83.00+2.54 75.921 90.078
1.0 17.0+2.08 11.447 22.552
Parthenium 25 37.011.22; 33.599 40.400
hvsterophorus 5.0 56.012.9f? 449 47905 64.094
ysierop 75 67.0£2.54" 59.921 74.078
10.0 81.0+2.44 74.199 87.800
Control 2.0+1.22 -1.400 5.400

Means followed by the same letters are not sigmitiy different at P<0.05 (Tukey’s Multiple Compson Test); L& =lethal concentration that
kills 50% of the treated insects; 100 insects (Hicates of 20 each) were treated at each concéptra.

DISCUSSION

Eco-friendly pest management strategies can beew®tii by using plants products as a suitable sutestip
chemical insecticides as plants are the rich sooftgoactive compounds. Moreover, utilization dfypochemicals
as botanical insecticides and/or antifeedantsisiggamomentum nowadays. In the present investigatcreening
of the plant extracts along with the commercialnfatations of biopesticides showed that both pos$esding
deterrent and toxic effects against the larvae€Cofcephalonica From the results obtained, all the three plant
extractsviz, A. mexicana N. oleander P. hysterophorusand commercial formulations of biopesticidez.,
Anosom, Derisom and Margosom exhibited viable p@rstarvation/antifeedant activity. These botasiéatiuced
reduced feeding when compared to that of contir results are comparable to those of other gstsnmivho
worked on petroleum ether extracts of black pepPgrer nigrumand physic nutJatropha curcusand found that
both extracts showed high bioactivity at all doagainstC. cephalonicg19, 20]. Individual and joint toxicity of
botanical and microbial pesticidez., Anosom®, Derisom®, Margosom®, Lipel® MVP Il anceXTari® against
diamondback mothPlutella xylostellawas lately investigated [21]. Pathak & Tiwari [2@8ported that different
doses of acetone extract of neem seed exertedrasdepe effect on the developmental stage€.ofephalonica
they also depicted that the toxicity increasesiagntly with the increase in concentrations whishn accordance
with the present findings of Margosom containingdirachtin as an active ingredient. Besides thatpatracts
investigated in the present study, other plantdbaseducts also revealed similar toxic effects thlaly a positive
role in pest population inhibition df. cephalonicg20, 23, 24]. Currently, the control of pest insets mainly
dependent upon synthetic insecticides which caosbegical disruption and development of resistarfideerefore,
there is a need to explore, develop and commezeiakkwer potential insect management productsamtiinimum
environmental impact.

CONCLUSION

These findings together with the results of presistudies, suggest that plant extracts have higépective to put
back the indiscriminate use of synthetic harmfigeitticides in saving the environment. Based orctiveparable
bioefficacy of soxhlet extracted plant products anchmercial formulations of biopesticides they hpwetential for
development as commercial insecticides with brqaetsum activity and lesser adverse effects on muhealth
and the ecosystem.
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