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ABSTRACT

Larvicidal activity of seed and root extracts of Rorippa indica L. at different concentrations (1.0, 2.0, 3.0 4.0 and
5ppm) was evaluated at room temperature against Spodoptera litura Fab. Among the different extracts tested
(petroleum ether, chloroform, ethanol, methanol and aqueous) the methanolic root extract without elicitor treatment
(Jasmonic acid) depicted the highest mortality rate at 5ppm (73 %) and €licitor treated methanolic root extract, a
high mortality rate was observed at 5 ppm (100 %). The methanolic dicitor treated root extracts of R.indica showed
highest morality rate at 5 ppm. Interestingly no morality was observed in control. Hence, this plant could be used to
isolate active principle and devel op a new botanical formulation in pest management programme.

Key words: Rorippaindica, Plant extractsjpodoptera litura, Elicitor, Jasmonic acid.

INTRODUCTION

The insect pests have developed resistance toietwaf insecticides due to the indiscriminate wéechemical
pesticides. Insecticides affect the non-target misgas and human beings, directly or indirectly.nPlmaterials are
effective against a variety of agricultural insgetsts; they are easily degradable. This is beaéfior both the
environment and agriculture product consumers Plant extracts or pure compounds manifest theecefon
insects in several ways including toxicity, motigliantifeedancy, growth inhibition, suppressionrgfroductive
behavior and reduction of fecundity and fertiliB].[Feeding deterrency is caused due to the aofitmotanicals[3],
which prevent the motility of the gut [4]. Some qoounds, either separately or synergistically, makpsa
chemical defense barrier in the plant against tegasts [5]. Many workers have highlighted the amance of
developing botanical insecticides from plants.ds lbeen suggested that tremendous interest hagybrerated in
recent years about the use of pesticidal planticpkarly those that can be harvested, formulated used easily.
This created a world-wide interest in the develophué alternative strategies, including the sedorimew types of
insecticides used as traditional botanical pestrobagents. Plant crude extracts often consistoofiplex mixtures
of compounds which may act synergistically [6]. &dtal pesticides are highly effective, safe andliagically
acceptable [7]Spodoptera litura infests a wide range of cultivated food crops nummgearound 112, belonging to
44 families [8]. Eight larvae & Litura on aDysdercus koenigii can reduce the yields up to 50% litura is one
of the most economically important insect pestsiany countries including India, Japan, China amiotountries
of South East Asia [10]. This pest may become ssriduring the seedling stage causing extensive dbss
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agricultural production all over the world [11]. the present investigatidRorippa indica were evaluated for their
biological activities against the economically imjamit polyphagous peStlitura Fab.

MATERIALS AND METHODS

Plant Collection
Seeds and root d&orippa indica L. were collected from Kollidam river bank, Tiruchppalli District, Tamil Nadu,
India, during the month of February and March.

Extract preparation

Regenerated plants &orippa indica(seeds and roots) were air-dried and ground inte fiowder in blender
Powdered seed and rootRdrippa indica was weighed and was wrapped in Whatmann No. X fis@er. 40 grams
of the enveloped seed and root powder was intratiite the soxhlet chamber at one time for theastion. In the
round bottom flask 350 ml of Petroleum ether wd®taas solvent. The apparatus was run till theesalin the
soxhlet chamber became transparent. Then the exiag with the solvent was removed and solventune was
subjected to vacuum drying and the paste was stird€iC untill the bioassay was performed. Paste tweated as
the pure extract and for bioassay, different cotraions of the seed and root extracts were prepasamilar
procedure was repeated with chloroform, methartbgreol and aqueous as solvent.

Insect Culture

Collection and rearing of pest

Egg masses and larvae 8podoptera litura Fab were collected from Tamil Nadu Agricultural Univitys
Coimbatore, Tamil Nadu, India. Collected leavesveijg masses were transferred on to the filterrpame kept in
petridishes under laboratory conditions (27°C + COemperature; 65 - 70%RH, 11 L : 13 D). Newlychad first
instar larvae were reared in plastic trough(28 xZlcm) on castor leaves. Third instar larva&umidoptera litura
alone were used for this experiment.

Bioassay

The oral toxicity of the crude extracts agailgodoptera litura larvae was investigated through no choice
method[12]. Bioassays using leaf discs (3 to 4 erdiameter)was prepared from Chinese cabbage |leandsy a
cork borer. Each leaf disc was impregnated withdkieact solution (1, 2, 3, 4 and 5 ppm). All disesre left at
room temperature to air-dry, where after the digese placed in plastic petri dish (10 cm diametsy,was covered
with fine cloth) and padded with moist filter papearked on one side. Teffiistar ofS. litura larvae were then
introduced in each petri dish containing a leatdiEhe mortality rate of the larvae was observefd4at48 and 72
hrs. In addition, the effects of continuous expesoir the plant extracts on larval development andigal during
the 15 days treatment were also recorded.

Statistical analysis

Data for the bioassay was corrected for mortalityhie control using Abbott’s formula [13]. The expsent was
designed in three completely randomized replicalése data obtained was statistically analyzed bylyépg
analysis of variance (ANOVA) and Duncan’s multipdage tests (DMRT).

RESULTS AND DISSCUSION

The Spodoptera litura infests a wide range of cultivated crops. Botadninaecticides provide an alternative to
synthetic insecticides because they are generalhgidered safe, biodegradable and can often bénebtdrom
local sources [14]. Phytochemicals may serve asldei alternatives to synthetic insecticides inufatas they are
relatively safe, inexpensive and are readily atdéahroughout world. Many studies have drawn gitbenof the
toxic effects of plant extracts on related Dipt&B[ However, the present work is a further milenstin the same
line in the present investigationR,indica showed biopesticidal activity againStlitura. The larvicidal effect of
resinous exudates from the tender leaveAzafiirachta indica. Crude extract of leaves &lanumnigrumin water
showed larvicidal activity againgt. culcifacies, C.quinque fasciatus and A. aegypti. Albizzia amara and Ocimum
basilicum considerably affect the mosquito survival and pror@ed high repellent potenti@ll6], [17]. Anti-
acdysteroid activity of neem seed kernel extracAédes aegypti, resulting in growth inhibition and prolonged
developmental period. [18].

69
Pelagia Research Library



Ananthi P. andRanijitha Kumari B. D. Euro. J. Exp. Bio., 2016, 6(3):68-74

Table 1: Mortality Rate of Spodoptera litura F. After Feeding on Host Plants Treated withRorippaindica L. Seed Extracts

Mortality rate (%)
Solvent Plant Extract (ppm) >4 18 75
Control 00 00 00
Petroleum Ether 1.00 107 | 16° | 1
2.00 13 | 144 | 16
3.00 23 | 258 | 27
4.00 320 | 36 | 40
5.00 43 | 45 | 47
Chloroform 1.00 1° | 16* | 2%
2.00 23" | 30F | 36°
3.00 36° | 46° | 48
4.00 46® | 56% | 59*
5.00 56 | 63 | 65
Methanol 1.00 13 | 18 | 26°
2.00 26" | 3¢ | 3¢
3.00 36° | 4% | 5%
4.00 45 | 58° | 58
5.00 52| 62 | 68
Ethanol 1.00 0.0 | 10¢ | 10°
2.00 109 | 2¢f | 2%
3.00 16° | 26° | 3CF
4.00 30 | 430 | 45
5.00 43 | 53 | 58
Aqueous 1.00 0% | 06 | 10°
2.00 13| 206 | 2%
3.00 23 | 30° | 3%
4.00 36° | 40P | 46®
5.0( 46 | 52¢ | 56

Data was based on 3¢ instarslarvae, 10 larvae/ replication of 3 replications, Mean in column with the same plant extract followed by the same
common letters are not significantly different at the 5% level as determined by DMRT (P < 0.05).

Table 2: Mortality Rate of Spodoptera litura After Feeding on Host Plants Treated withRorippaindica L. Root Extracts

Mortality rate (%)
Solvent Plant Extract (ppm) >4 18 75
Control 00 00 00
Petroleum Ether 1.00 20° 03 | 06°
2.00 13 | o6 | 20°
3.00 26° | 20° | 3C°
4.00 36° | 33 | 46
5.00 46 | 53 | 60°
Chloroform 1.00 03 05 | 08
2.00 1 |1 | 1
3.00 23 | 22 | 2%
4.00 300 | 3¢ | 43
5.00 50° | 53* | 56
Methanol 1.00 03 10° | 16°
2.00 200 | 23 | 33
3.00 33 | 40° | 46°
4.00 46 | 52 | 6C°
5.00 63 | 66° | 73
Ethanol 1.00 o0 | 03 | 06
2.00 06 | 13 | 2¢f
3.00 165 | 2% | 30
4.00 36 | 40 | 4@
5.00 46 | 50* | 53
Agueous 1.00 o | 03 | 17
2.00 16* | 208 | 26
3.00 30 | 33 | 47
4.00 43 | 48 | 52
5.00 56 | 60° | 66"

The activity of crude plant extracts is often éitited to the complex mixture of active compoundse $tudy of
mortality is one of the methods of potential laidat activity of plants popularly used for this pose. Larvicidal
activity of seed and root dtindica were analysed againStitura in the present study (Table 1 and 2). Petroleum
ether, chloroform, methanol, ethanol and aqueoed sad root extracts were tested for their laracieffect on
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Slitura.1® and 2° instar larvae were highly sensitive when comparigti 3¢ and 4" instar [19]. Therefore the age
of the insects should be considered when testimiridal activity of any compound or extracts.Tiheect bioassay
was carried out using a series of five differemamntrations of extracts (1.0, 2.0 3.0, 4.0 andpPi®) on each
instar ofS. litura and observation were made at 24, 48 and 72 hrs. nidrtality rate of seed and root extracts of
different solvents at 5 ppm was 40, 65, 68, 58¥bénd 60, 56, 73, 53, 66 % respectively. (Tablad 2). After 72
hours of without elicitor seed extracts exposurertdite of mortality irSlitura was (68 %)and in rest of the tested
plants comparatively lesser effects were found ianzbntrol no activity found. The rate of mortalityas found to
increase with higher concentrations of plant extvatich indicates direct relationship between tbealand rate of
mortality.

Without elicitor methanolic root extract showed nmaxm larvicidal effect (73% ) at 5 ppm followed bgueous
(66 %), petroleum ether (60 %), chloroform (56 %nyg ethanol (53 % ) extract suggesting that solptays an
important role in dissolving the plant constitueatsd is therefore of great significance. The miiytalas also
found to be co-related with dose concentration ésghbeing at 5 ppm. Plants are great source ohdacy plant
metabolites which control herbivores and pathogdrige results of this investigation clearly indicdteat by
increasing concentrations, the rate of mortalitgréases. Similar observations were recorded irextiacts of
Rindica.

have demonstrated the larvicidal effectsTefminalia catappa seed extracts against agricultural peSpedoptera
litura (F.) and Achaea janata (Lepidoptera: Noctuidae) and their role in coringl the pests [20]. Similar
observation was reported in extract Miyrtillocactus geometrizans against Spodoptera frugiperda[21], Yucca
periculosa Atalantia monophylla againstHelicover paarmigera[22], [23]. Insect growth regulation properties of
plant extracts are very interesting and uniquesiture. For example, the enzyme ecdysone plays er ma¢ in the
phenomenon ecdysis or moulting i.e. shedding ofskld. When the active plant compounds enter inéoktody of
the larvae, the activity of ecdysone is suppress®tl the larva fails to moult, remaining in the &rgtage and
ultimately dying [24].

Chander and Ahmed (1982) earlier evaluated petmoletner extracts of leaves Géstrum nocturnum and roots of
Withania somnifera againstCallosobruchus chinensis and recorded the effectiveness up to 90 days wiverh in
conformation with the present findings. Maximum tatity with the extracts of seeds 86lanumdul camara were
compared to other plant [25].Alcohol extract ofifsu4 %) ofSolanum indicum was most effective against aphid
Macrosiphum rosag]26].The fruits of Capsicum frutescens showed contact toxicity and also had an effect on
development ofCall osobruchus chinensig27].The toxicity of ethanol extracts @fatura metel, Datura stramonium
andSolanum nigrum against storage beetles and reported Sol@num nigrum was most toxic [28].The study to the
effectiveness oPeganum harmala againstCall osobruchus chinensis showed that ether extract at high concentration
(10 %) caused adult mortality [29]. The presentlifigs therefore suggest that the plRnbdica possesses certain
chemicals, especially in the root, which resultthie mortality of the pest.

Elicitor (Jasmonic acid) treated plant seed and eatracts of five different solvents (Petroleurhest Chloroform,
Methanol, Ethanol and Aqueous) were analysed ferlahvicidal bioassay ofpodoptera litura. The results of
larvicidal activity of seed extracts are preser{teable 3). All plant extracts showed larvicidaligity in 24, 42 and
72 h exposure tests. In the present investigatiomas observed that the methanolic elicitor edaseed extracts
exhibited maximum larvicidal activity at 5 ppm(745,80, 72 and 70 %). The highest mortality rateeoled in
methonolic extracts (80 %). Similar observation wegsorted by extract dflyrtillocactus geometrizans on fall army
worm, Spodoptera frugi perda[29]andYucca pericul osa[ 30] .

The larvicidal activity of the crude extracts Bfindica at different concentrations (1.0, 2.0, 3.0, 4.0 &ppm)
against the 8 instar larvae ofS. liturais given in(Table 4). The jasmonic acid treated haeolic root extract of
Rorippa indica displayed the highest larvicidal activities withSappm concentration. The result revealed that the
R.indica extract mixed with leaf disc enter into the alirtaeg canal while feeding and caused mortality.iStiatlly
significant larvicidal activity (100 %) was obsedvim methanol extract dR.indica at 5 ppm concentration followed
byethanol, petroleum ether, aqueous and chlorofextracts. The results of this investigation cleanlgicate that

by increasing concentrations, the rate of mortafireases as earlier report Bninterpunctella adults by various
essential oils [31].The extracts frdRorippa indica showed minimum activity aqueous extracts 5ppm entration

(65 %).
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Table 3: Mortality Rate of Spodoptera litura After Feeding on Plants Treated with Seed Extract®btained from Jasmonic Acid Treated
Rorippaindical.

Mortality rate (%)
Solvent Plant Extract (ppm) 22 28 75
Control 00 00 00
Petroleum ethe 1.00 o | 13 | 27
2.00 20" | 3¢° | 4¢f
3.00 3% | 46° | 5%
4.00 52 | 60°° | 62
5.00 62 | 65 | 71°
Chloroform 1.00 o3 | 0z | 13
2.00 13 | 23 | 27
3.00 26 | 36° | 43
4.00 43 | 5¢° | 607
5.00 56 | 63% | 75°
Methanol 1.00 10° | 13¢ | 20
2.00 23 | 23¢9 | 3%
3.00 37 | 43 | 53¢
4.00 5% | 63 | 70
5.00 700 | 77 | 8(°
Ethanol 1.00 03 | 1¢f | 16°
2.00 200 | 2z | 3¢
3.00 36° | 46 | 46°
4.00 50° | 60° | 6%
5.00 66 | 70" | 72
Aqueous 1.00 0z | 04 | 10¢
2.00 12| 219 | 3¢¢
3.00 30° | 4CF | 5C°
4.00 46° | 53 | 60
5.00 63 | 668 | 70°

Data was based on 3" instarslarvae, 10 larvae/ replication of 3 replications, Mean in column with the same plant extract followed by the same
common letters are not significantly different at the 5% level as determined by DMRT (P < 0.05).

Table 4: Mortality rate of Spodoptera litura After Feeding on Plants Treated with Root Extract€Obtained from Jasmonic Acid Treated
Rorippaindical.

Mortality rate (%)
Solvents Plant Extract (ppm) 24 18 72
Control 00 00 00
Petroleum ethe 1.00 06° | 10° | 23*
2.00 23 | 26 | 40
3.00 36° | 43 | 5%
4.00 56° | 60° | 70
5.00 60* | 62 | 76
Chloroform 1.00 13 | 160 | 23
2.00 26° | 3% | 36°
3.00 43¢ | 53° | 56°
4.00 60° | 56 | 66%
5.00 66* | 73 | 76
Methanol 1.00 16° | 20° 26°
2.00 33 | 40t | 4
3.00 46° | 56° | 63°
4.00 63 | 7| 7@
5.00 80" | 90* | 1007
Ethanol 1.00 04 | 11° 16°
2.00 22 | 23| 3
3.00 38 | 43 | 56°
4.00 50° | 60°° | 66
5.00 63 | 700 | 76*
Aqueous 1.00 03 | 06° | 10°
2.00 16* | 200 | 2%
3.00 3% | 3% | 4%
4.00 46° | 50° | 56°
5.00 56" | 63 | 65

Data was based on 3" instarslarvae, 10 larvae/ replication of 3 replications, Mean in column with the same plant extract followed by the same
common letters are not significantly different at the 5% level as determined by DMRT (P < 0.05).
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In response to wounding or insect feeding, linaeatid is released from membrane lipids and thewexed
enzymatically into Jasmonic Acid (JA). It in turrauses the transcriptional activation of genes engod
Protienaselnhibitors (PIs) and of enzymes involedhe production of volatile compounds or of sedany
compounds such as nicotine, numerous phenolics atiner defence related compounds. Naturally occgrrin
protease inhibitors have been explored since thigydct and block the active center of the digestinzymes, both
proteases and amylases in the gut system. Comrmeatyinhibitors include crystalline soybean trygaimbitor of
Kunitz, Bownman - Birk soybean trypsin inhibitoimb bean inhibitor, chickpea trypsin inhibitor, ohgtrypsin
inhibitor and ovomucoid[32]. These proteins binghtly to the active site of the enzyme in the midgreventing
access to normal substrates. Failure by the pestino overcome this inhibition of digestion résuh death by
starvation.The aqueous plant extracts Azbrus calamus, Xanthium strumarium, Polygonum hydropiper and
Clerodendronin fortunatum showed 50 % mortality of red spider mite at higleencentrations (10 %) under
laboratory conditions [33]. This difference obsehia mortality due to extracts from different plgmarts might
have variation in the concentration of the chemamadstituents. It could be suggested that roohis ¢ase consists
of more toxic compounds as compared to other parts (seeds).

All plant extracts showed moderate toxic effeclanvae after 24 h of exposure; however, the highestality was
found in methanol root extracts. This has been reksleearlier the potential of larvicidal activity Matricaria
chamomile flowers’ extract was studied against engordgiipicephalus annulatus mortality rate from 6.67% to
26.7%, whereas no mortality was recorded for neatad control group [34].
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