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Hexane, chloroform and ethyl acetate crude extracts of Atalantia monophylla leaf were studied 
for ovicidal activity against Helicoverpa armigera at 0.5. 1.0, 2.5 and 5.0% concentrations. The 
ovicidal activity of 67.10% was statistically significant noticed in hexane extract at 5.0% 
concentration. The least LC50 value of 2.60% was observed in hexane extract with significant 
Chi-square value at P <0.05 level. The chloroform and ethyl acetate extracts manifested 
ovicidal activity of 47.49 and 43.36%, respectively at 5.0% concentration. Active crude hexane 
extract was fractionated using silica gel column chromatography. Twelve fractions were 
collected and evaluated for their ovicidal activity at 125, 250, 500 and 1000 ppm 
concentrations. Among them, fraction 9 showed maximum ovicidal activity of 72.21% at 1000 
ppm concentration with least LC50 value of 435.92 ppm.  
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Introduction 
 

Insect control has been a challenge to human race since the beginning of 
organized agriculture. With the advent of pesticides especially the chlorinated 
hydrocarbons, it was thought that the pest problem was solved but soon it was 
realized that the insects developed resistance to these chemicals and 
consequently the ecosystem got polluted by the insecticides (Saxena, 1994). 
Constant use of synthetic pesticides caused severe environmental problems as 
well as development of resistance in insect pests. More than 650 species of 
insects and mites have developed resistance to one insecticide or another 
(Jayaraj, 2005). Chemical pesticides like methomyl, triazophos, monocrotophos 
and quinalphos are used against H. armigera as ovicides (Ahmad et al. 1990). 
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Antifeedants and insecticidal toxicants can play a significant role as part 
of integrated pest management (Isman, 2002). Usually antifeedant, insecticidal, 
ovicidal, oviposition deterrent and growth inhibitory activities are ascertained 
by screening and analyzing the bioefficacy of plant extracts or compounds. In 
the agro field condition the eggs of pests are mostly laid on the crop’s surfaces. 
By foliar application of pesticide the eggs or egg masses are also targeted. Plant 
extracts interfere with the normal embryonic development of the eggs by 
suppressing hormonal and biochemical process (Fagoonee and Lauge, 1981). 

Further Enslee and Riddiford (1997) suggested that the failure of egg to 
hatch could be attributed to incomplete blastokinesis and abnormal breakage of 
extra embryonic membranes in the embryo. Schmutterer (1990) pointed out that 
egg hatchability was reduced by neem substances. Several hundred plants have 
been reported as insect repellents, antifeedants, attractants, insecticides, 
ovicides and oviposition deterrents (Ewete et al. 1996). More than 400 insect 
species, including many key pests of agriculture, are susceptible due to various 
behavioral and physiological effects (repellent, antifeedant, oviposition 
deterrence, insect growth regulating, ovicidal and sterilant) of neem tree 
(Schmutterer and Singh, 1995). Plant products control the pests at various 
stages, which kill or extend the life stages (larvae, pupae, eggs) of Spodoptera 
litura, Helicoverpa armigera and protect the crops (Raja et al., 2004; 2005; 
Ignacimuthu et al., 2006; Baskar et al., 2010, 2011ab, 2012). Ovicides or oval 
mortalities by botanicals are useful in plant protection. Previously some authors 
have reported the use of Atalantia monophylla is used to control Spodoptera 
litura, Helicoverpa armigera, Earias vittella (Baskar et al., 2008; Baskar et al., 
2009; Muthu et al. 2010), Culex quinquefasciatus, Anopheles stephensi, and 
Aedes aegypti (Sivagnaname and Kalyanasundaram, 2004). But there has been 
no report on its ovicidal activity against H. armigera. Hence the present work 
was undertaken to assess the ovicidal activity of A. monophylla against H. 
armigera. 

 
Materials and methods 
 
Plant material 
 

Leaves of Atalantia monophylla were collected from Kancheepuram 
district of Tamil Nadu, India. The plant was authenticated by a plant taxonomist 
from the Department of Plant Biology and Biotechnology, Loyola College, 
Chennai. A voucher specimen [ERIH - 1309], has been deposited at the 
herbarium of Entomology Research. Institute, Loyola College, Chennai. 
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Extraction and isolation 
 

Plant material was sequentially extracted with increasing polarity of 
solvents such as hexane, chloroform and ethyl acetate.   Hexane extract showed 
promising activity and was fractionated using silica gel column 
chromatography (Baskar et al. 2009). 

 
Rearing of Helicoverpa armigera   
 

Larvae of H. armigera were collected from the field in Salamangalam, 
Kancheepuram district, Tamil Nadu. The collected larvae were reared 
individually in a plastic container (vials) and fed regularly with bhendi, 
Abelmoschus esculentus L. (Malvaceae) till the larvae became pupae under the 
laboratory conditions (27±2C and 75±5% relative humidity). Sterilized soil 
was provided for pupation. Pupae were collected from soil after pupation and 
placed inside the cage for emergence. Cotton soaked with 10% honey solution 
mixed with a few drops of multivitamins was provided for adult feeding to 
increase the fecundity. Potted cowpea plant was kept inside the adult 
emergence cage for egg laying. After hatching the larvae were collected from 
the cage and fed with standard artificial diet as recommended by Koul et al. 
(1997).  

 
Ovicidal activity 
 

The ovicidal activities of the crude and fractions were studied by spraying 
the prepared concentration of solution on freshly laid eggs of H. armigera from 
the insectary. The sprayed concentrations were 0.5, 1.0, 2.5 and 5.0% of crude 
extracts and 125, 250, 500 and 1000 ppm concentrations of fractions.  
Azadirachtin was used as positive control (40.86%). Number of eggs hatched in 
control and treatments were recorded. Five replicates were maintained for each 
treatment with 20 eggs per replicate (total n = 100). The experiment was 
conducted at laboratory condition in room temperature at 27 ± 2C with 14:10 
light and dark photoperiod and 75 ± 5% relative humidity. Percent mortality 
was calculated according to Abbott (1925).   

 
Statistical analysis 
 

The ovicidal activity was subjected to analysis of variance (ANOVA). 
Significant differences between treatments were determined by Tukey’s 
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multiple range test (P ≤ 0.05). LC50 and LC90 values were calculated using 
Probit Analysis (Finney, 1971). 
 
Results 
 

The present investigation revealed that different solvent crude extracts of 
A. monophylla leaf exhibited ovicidal activity at all the tested concentrations 
against H. armigera. Statistically significant ovicidal activity was noticed in 
hexane extract (67.10%) at 5.0% concentration (Table 1). Hexane extract 
exhibited least LC50 value of 2.60% followed by chloroform and ethyl acetate 
extract at 5.0% concentration (Table 3).  Ovicidal activity of chloroform extract 
was superior to that of ethyl acetate extract. The active crude extract of hexane 
was fractionated; the fractions were evaluated for their ovicidal activity against 
H. armigera. All the fractions exhibited ovicidal activity at 1000 ppm 
concentration. Among them, fraction 9 exhibited maximum ovicidal activity of 
72.21% followed by fractions 6 and 5 which showed 55.78%  and 51.78% 
ovicidal activity respectively at 1000 ppm concentration against H. armigera. 
Fractions 2,3,4,7,8,10 and 12 did not show any ovicidal activity at 125 ppm 
concentration (Tables 2). The Chi-square values were significant at P < 0.05 
level. The high Chi-square values in the bioassays probably indicated the 
heterogeneity of the test population (Table 3-4).   

 
Table 1.  Ovicidal activity of Atalantia monophylla leaf crude extract against 
H. armigera 
 

Fraction Concentration (%) 
0.5 1.0 2.5 5.0 

Hexane  27.89 ± 6.26b 37.10 ± 1.80b 52.63 ± 3.22b 67.10 ± 5.04b 
Chloroform  17.57 ±3.18a 25.78 ± 5.18a 37.10 ±3.29a 47.49 ± 4.85a 
Ethyl acetate 15.47 ±3.74a 23.63 ± 3.94a 34.05 ± 3.12a 43.36 ± 6.46a 
Within column, means ± SD followed by the same letter do not differ significantly   using 
Tukey ‘s test, P≤ 0.05. 

 
Table 2. Ovicidal activity (%) of Atalantia monophylla leaf hexane extract 
fractions against H. armigera 
 

Fractions Concentration (ppm) 
125 250 500 1000 

1 14.42 ± 7.40b 21.63 ± 1.93d 27.89 ± 3.40e 34.00 ± 4.39d 
2 00 ±00a 00 ±00a 4.10 ± 2.29a 7.15 ± 2.59a 
3 00 ±00a 7.15 ± 2.59bc 11.26 ± 6.62bcd 18.52 ± 2.53bc 
4 00 ±00a 00 ±00a 7.26 ± 2.98abc 11.36 ± 2.48ab 
5  22.73 ± 3.29bc 35.05 ± 2.14e 44.31 ± 2.23f 51.57 ± 6.60e 
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6  25.78 ± 6.48c 36.05 ± 3.08e 46.42 ± 3.94f 55.78 ± 6.71e 
7 00 ±00a 00 ±00a 6.15 ± 2.15ab 11.26 ± 4.03ab 
8  00 ±00a 00 ±00a 8.21 ± 2.69abcd 13.42 ± 2.90ab 
9  35.05 ± 7.14d 43.21 ± 4.80f 59.78 ± 2.15g 72.21 ± 7.35f 
10 00 ± 00a 4.10 ± 2.29ab 9.26 ± 2.25abcd 12.31 ± 2.45ab 
11 3.05 ± 2.78a 10.26 ± 3.45c 14.42 ± 2.21d 26.73 ± 3.67cd 
12 00 ± 00a 8.26 ± 2.86bc 13.36 ± 2.61cd 19.57 ± 2.18bc 
Azadirachtin 49.36 ± 5.57d 59.73 ± 3.08g 68.10 ± 3.55h 80.26 ± 7.16f 
Within column, means ± SD followed by the same letter do not differ significantly   using 
Tukey ‘s test, P≤ 0.05. 
 
Table 3. Effective ovicidal concentration (LC50–LC90 and Chi-square values) of 
crude extracts of A. monophylla  leaf against H. armigera  
 

Crude 
extracts 

LC50 95% fiducial limit LC90 95% fiducial limit Chi-
square Upper Lower  Upper Lower  

Hexane 2.60 2.24 2.98 8.46 7.35 10.11 29.21* 
Chloroform 5.04 4.35 6.12 12.40 10.28 15.98 30.26* 
Ethyl acetate 5.62 4.81 6.94 13.05 10.73 17.10 31.60* 

 values are significant at P < 0.05 levels 2ݔ *
 
Table 4. Effective ovicidal concentration (LC50–LC90 and Chi-square values) of 
fractions of A. monophylla  leaf hexane extracts against H. armigera 
 

Fractions LC50 95% fiducial limit LC90 95% fiducial limit Chi-
square Upper Lower  Upper Lower  

1 1569.50 1254.31 2249.63 3566.53 2712.14 5470.15 30.09* 
2 2009.55 1620.67 2923.51 2938.92 2285.07 4501.47 35.64* 
3 1732.52 1384.07 2535.03 2869.68 2201.33 4451.20 62.60* 
4 1763.84 1448.43 2461.42 2641.42 2087.44 3897.12 51.70* 
5 857.57 733.51 1053.40 2459.57 1999.56 3300.30 31.21* 
6 752.34 645.74 907.00 2302.96 1890.18 3037.47 30.90* 
7 1741.78 1460.52 2310.79 2578.96 2087.10 3597.16 42.05* 
8 1660.37 1389.39 2215.84 2494.37 2011.09 3513.09 52.63* 
9 435.92 360.33 509.49 1497.80 1296.72 1807.87 37.56* 
10 2045.93 1621.99 3011.15 3298.54 2524.91 5088.18 39.43* 
11 15.22 1314.82 1862.70 2672.52 2239.39 3396.97 30.11* 
12 1707.83 1389.79 2372.27 2882.66 2258.98 4218.68 50.37* 
Azadirachtin 163.15 19.82 262.32 1316.01 1109.39 1668.47 45.12* 

 values are significant at P < 0.05 levels 2ݔ *
 
Discussion  
 

In this investigation, hexane extract of A. monophylla exhibited maximum 
ovicidal activity.  These findings coincide with the findings of Malarvanan et 
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al. (2009) who reported that Cipadessa baccifera, Melia dubia, Clausena 
dentata and Dodonaea angustifolia of petroleum ether, hexane, chloroform, 
acetone and water extracts exhibited ovicidal activity against H. armigera and 
maximum activity was observed in hexane extract of Clausena dentate.  

A. monophylla derived extracts exhibited concentration dependent 
activity. Similarly, Mehta et al. (1984) reported that neem seed kernel extract, 
margoside and repelin exhibited ovicidal activity of 13.33, 43.33 and 56.67% at 
5, 0.1 and 1% concentrations, respectively against H. armigera. Neem oil 
exhibited ovicidal activity against S. litura and Pericalia ricini (Venkateswarlu 
et al. 1988). Verkerk and Wright (1993) tested azadirachtin for ovicidal activity 
and observed 48% activity against Plutella xylostella. Different neem products 
exhibited ovicidal activity against Leucinodes orbonalis (Srinivasan and 
Sundarababu, 1999). Nair and Thomas (2000) reported that methanol extract 
from Acorus calamus exhibited ovicidal activity of 90 and 96.67% at 0.06 and 
0.08% concentrations against Bactrocera cucurbitae. 

Different solvent extracts of A. monophylla leaf showed ovicidal activity 
against H. armigera. The present work is similar to the findings of Elumalai et 
al. (2003) who reported that hexane, diethyl ether, dichloromethane, ethyl 
acetate, methanol and water extracts of Melochia chorcorifolia and Hyptis 
suaveolens exhibited ovicidal activity against H. armigera.  

Fractions derived from hexane extract of A. monophylla showed ovicidal 
activity against H. armigera. High ovicidal activity of 72.21% was noticed in 
9th fraction at 1000 ppm concentration against H. armigera. The results of the 
present work coincided with the findings of Pavunraj et al. (2006) who 
observed that fractions from hexane extract of Excoecaria agallocha had 
ovicidal activity of 77.30% in 7th fraction at 1000 ppm concentration. Elumalai 
et al. (2005) reported that 3rd fraction isolated from the ethyl acetate extract of 
Hyptis suaveolens and Melochia chorcorifolia exhibited maximum ovicidal 
activity of 42.53 and 37.55%, respectively against H. armigera.  Fractions 
isolated from Hyptis suaveolens ethyl acetate extract were evaluated for 
ovicidal activity against S. litura which reported by Raja et al. (2005). They 
observed ovicidal activity of 65.2% in fraction 2 at 1000 ppm concentration. A. 
monophylla fractions were more effective than crude extract at least 
concentrations. Previously many authors have reported that the activity 
increased in the isolated fractions or compounds than in crude extracts 
(Ignacimuth et al., 2006; Baskar and Ignacimuthu, 2012). This plant could be 
recommended to apply in integrated pest management programmes.   

 
 
 



Journal of Agricultural Technology 2012, Vol. 8(3): 861-868 

867 
 

Acknowledgement 
 

The authors are thankful to the Department of Science and Technology, New Delhi for 
financial support (Ref: SR/SO/AS-03/2004). 
 
References  
 
Abbott, W.S. (1925). A method of computing the effectiveness of an insecticide. Journal of  Economic 

Entomology 18: 65-266.  
Ahmad, M. and McCaffery, A.R. (1988). Resistance to insecticides in a Thailand strain of Heliothis 

armigera (Hübner) (Lepidoptera: Noctuidae). Journal of Economic Entomology 81: 45-48. 
Baskar, K.,  Maheswaran, R.,   Ignacimuthu, S. (2012). Bioefficacy of Caesalpinia bonduc (L.) Roxb 

against Spodoptera litura Fab. Lepidoptera: Noctuidae). Archives of Phytopathology and Plant 
Protection. DOI: 10.1080/03235408.2012.657931. 

Baskar, K., Maheshwaran, R., Kingsley, S., Ignacimuthu, S. (2010a). Bioefficacy of Couroupita 
guianensis (Aubl) against Helicoverpa armigera (Hub.) (Lepidoptera: Noctuidae) larvae. Spanish 
Journal of Agricultural Research 8: 135-141. 

 Baskar, K., Maheswaran, R., Kingsley, S., Ignacimuthu, S. (2011b). Bioefficacy of plant extracts against 
Asian army worm Spodoptera litura Fab. (Lepidoptera: Noctuidae). Journal of Agricultural 
Technology 7: 123-131.   

Baskar, K., Ignacimuthu, S. (2012). Antifeedant, larvicidal and growth inhibitory effect of ononitol 
monohydrate isolated from Cassia tora L. against Helicoverpa armigera (Hub.) and Spodoptera 
litura (Fab.) (Lepidoptera: Noctuidae). Chemosphere (Accepted) 

Baskar, K., Kingsley, S.,   Vendan, S.E.,  Ignacimuthu, S. (2008). Feeding deterrency of some plant 
extracts against Asian armyworm Spodotera litura Fab. (Lepidoptera: Noctuidae). In: Recent 
trends in Insect Pest Management (Eds: S. Ignacimuthu and S. Jayaraj) Elite Publication New 
Delhi, India. pp.225-227.   

Baskar, K., Kingsley, S., Vendan, S.E., Paulraj, M.G., Duraipandiyan,V. and  Ignacimuthu, S. (2009). 
Antifeedant, larvicidal and pupicidal activities of Atalantia monophylla (L.) Correa against 
Helicoverpa armigera (Hubner) (Lepidoptera: Noctuidae). Chemosphere 75: 355-359. 

Baskar, K., Sasikumar, S.,  Muthu, C., Kingsley, S. and Ignacimuthu, S. (2011a). Bioefficacy of 
Aristolochia tagala Cham. against Spodoptera litura Fab. (Lepidoptera: Noctuidae). Saudi Journal 
of Biological Sciences18: 23-27. 

Elumalai, K., Jayakumar, M., Jayasankar, A., Raja, N. and Ignacimuthu, S. (2003). Screening of Hyptis 
suaveolens and Melochia chorcorifolia crude extracts against the gram pod borer, Helicoverpa 
armigera. In: Biological control of Insect Pests, (Eds: S. Ignacimuthu and S. Jayaraj). Phoenix 
Publishing House, Delhi, India. pp. 207-212. 

Elumalai, K., Jeyasankar, A., Jayakumar, M., Raja, N. and Ignacimuthu, S. (2005). Effect of isolated 
fractions of Hyptis suaveolens and Melochia chorcorifolia against the gram pod borer Helicoverpa 
armigera (Hubner). In: Sustainable Insect Pest Management. (Eds: S. Ignacimuthu and S. Jayaraj). 
Narosa Publishing House, Delhi, India. pp. 181-187.  

Enslee, E.C. and Riddifold, L.M. (1977). Morphological effects of JKM on embryonic development in the 
bug Pyrrhocoris apteru Wilhelm Roux’s. Archive Development Biology 181: 163-181. 

Ewete, F., Nicol, R.W., Hengsawad, V., Sukumalanand, P., Satasook, C., Wiriyachitra. P., Isman, M.B., 
Kahn, Y., Duva, F., Philoghe, B.J.R. and Arnason, J.T. (1996). Insecticidal activity of Aglaia 
odorafa extract and the active principle, rocaglamide, to the European corn borer, Osfrinia 
nubilalis Huibn. (Lep: Pyralidae). Journal of Applied Entomology 120: 483-488.  

Fagoonee, I. and Lauge, G. (1981). Noxious effects of neem extract of Crocidolomia binotalis. 
Phytoparasitica 92: 111-118. 

Finney, D.J. (1971). Probit Analysis, third ed. Cambridge University press London UK, 383.  
Ignacimuthu, S., Maria Packiam, S., Pavunraj, M. and  Selvarani, N. (2006). Antifeedant activity of 

Sphaeranthus indicus L. against Spodoptera litura Fab. Entomon 31: 41–44. 
Isman, M. (2002). Insect antifeedants. Pesticide Outlook 152-157.  



 868 

Jayaraj,  S. (2005). Use and abuse of chemical pesticides: need for safer pesticides for sustainable 
integrated pest management.In: Sustainable Insect Pest Management. (Eds: S. Ignacimuthu and S. 
Jayaraj). Narosa Publishing House Delhi pp. 253-265.   

Koul, O., Shankar, J.S., Mehta, N., Taneja, S.C., Tripathi, A.K. and Dhar, K.L. (1997). Bioefficacy of 
crude extracts of Aglaia species (Meliaceae) and some active fractions against lepidopteran larvae. 
Journal of Applied Entomology 121: 245-248. 

Mehta, D.M., Patel, J.R. and Patel, N.C. (1984). Ovicidal and ovipositional deterrent effect of botanical 
individually and in combination with endosulfan on Helicoverpa armigera. Ind. Journal of Plant 
Protection 22: 215-216. 

Muthu, C., Baskar, K., Kingsley, S. and Ignacimuthu, S., 2010. Bioefficacy OF Atalantia monophylla (L.) 
Correa. against Earias vittella Fab. Journal of Central European Agricultural 11: 23-26. 

Nair, S. and Thomas, J. (2000). Evaluation of Acorus calamus L. extracts of various stage Bactrocera 
cucurbitae Coq. Entomon 25: 323-329.  

Pavunraj, M., Subramanian, K., Muthu, C., Seenivasan, S.P., Duraipandiyan, V., Pakiam, S.M. and 
Ignacimuthu, S. (2006). Bioefficay of Excoecaria agallocha (L.) leaf extract against the 
armyworm Spodoptera litura (Fab.) (Lepidoptera: Noctuidae). Entomon 31: 37-40.  

Raja, N., Jayakumar, M., Elumalai, K., Jeyasankar, A., Muthu, C. and Ignacimuthu, S. (2004). 
Oviposition deterrent and ovicidal activity of solvent extracts of 50 plants against the Armyworm, 
Spodoptera litura Fab. (Lepidoptera: Noctuidae). Malays Applied Biology 33: 73-81.   

Raja, N., Jeyasankar, A., Jeyakumar, S.V. and Ignacimuthu, S. (2005). Efficacy of Hyptis suaveolens 
against Lepidopteran pest. Current Science 88: 220-222. 

Saxena, B.P. (1994). Natural products and prospects of genetic manipulation, Phytophaga 6: 113-115. 
Schmutterer, H. (1990). Properties and potential of natural pesticides from the Neem tree, Azadirachta 

indica. Annual Review of Entomology 35, 271-297. 
Schmutterer, H. and Singh, R.P. (1995). List of insect pests susceptible to neem products. In: The Neem 

Tree Azadirachta indica A. Juss. and Other Meliaceous Plants (Ed: Schmutterer, H.), VCH 
Publications, Weinheim, Germany. 326-365. 

Sivagnaname, N. and Kalyanasundaram, M. (2004). Laboratory evaluation of methanolic extract of 
Atlantia monophylla (Family: Rutaceae) against immature stages of mosquitoes and non-target 
organisms. Mem. Inst. Oswaldo Cruz, Rio de Janeiro 99: 115-118. 

Srinivasan, G. and Sundarababu, P.C. (1999). Ovicidal and ovipositional deterrent effect of neem products 
on brinjal shoot and fruit borer, Leucinodes orbonalis Guenee (Lepidoptera: Pyralidae). In: 
Biopesticides in Insect Pest Management (Eds: S. Ignacimuthu and Alok Sen) Narosa Publishing 
House Delhi. pp. 56-58. 

Venkateswarlu, P., Raghavaiah, G. and Nagalingam, B., 1988. Effect of neem oil on behavioral aspects of 
S. litura in urdbean. Indian Journal of Pulse Research 1: 118-123. 

Verkerk, R.H.C. and Wright, D.J. (1993). Biological activity of neem seed kernel extracts and synthetic 
Azadirachtin against larvae of Plutella xylostella L. Pesticide Science 37: 83-91. 

 
(Published in May 2012) 

 


