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ABSTRACT 

Improper use of pesticides and insecticides in agriculture land is one of the reasons for 

environmental pollution. But it is essential to use fertilizers and pesticides for increasing the 

yield. So an alternative to this is use of biopesticides or botanical pesticides. Plants are the rich 

source of such kind of compound. So the present study is a screening of bioactivity of selected 

medicinal plants on banana pseudostem weevil, Odoiporus longicollis. The experiments are 

conducted in laboratory conditions. Air dried leaves of selected plants was made as powder 

and used for the treatment. The first and fourth instar larvae and adults were selected. 

Percentage of mortality was recorded. The results showed Clerodendrum infortunatum possess 

higher pesticidal activity than Lantana camara, Cassia alata, Clerodendrum paniculatum and 

Synedrella nodiflora. It can be concluded that pesticidal property of these plants can used for 

preparing a promising biopesticide, it will decrease the pesticidal pollution in an ecofriendly 

way. 

Keywords: Odoiporus longicollis, Clerodendrum infortunatum, Cassia alata, Lantana 

camara, pest management 

INTRODUCTION 

From the beginning of Agriculture, pest management has been a challenge for farmers. The 

reduction and lost in food production mainly depend upon insect pest and its appropriate level 

of management. Increasing of pests and improper management results in economic loss of 

crops and leads to shortage of foods. So farmers practices various pest control measures for 
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overcoming this problem. Most of the people, primarily depends chemical or synthetic 

pesticides for to protect their yield from pests. 

In the past, synthetic pesticides have played a major role in crop protection programmes and 

have immensely benefited mankind. It has been estimated that hardly 0.1% of the 

agrochemicals used in crop protection reach the target pest leaving the remaining 99.9% to 

enter the environment to cause hazards to non- target organisms including humans (Pimentel 

and Levitan, 1986). 

Botanical insecticides have more advantages than synthetic one. The advantages of botanical 

pesticides mainly depending upon their quick degradation and lack of persistence and 

bioaccumulation in the eco system, which have been key problems in chemical pesticide use. 

Several experiment with botanical pesticides, shows they are degraded in the environment in 

hours or days. Further literature has shown that use of plant natural products provides low risk 

when compare with chemical insecticides. The availability and diversity of the secondary 

metabolites in botanical extracts is renewable source. Also, multiple analogs of one compound, 

is known to increase the efficiency of phytochemical through synergism, reduce the rate of the 

metabolism of the compounds and prevent the pest resurgence/ pesticide resistance (Ascher, 

1993; Senthil-Nathan and Kalaivani, 2005; Ntalli et al., 2011). 

India is the largest producer of banana and plantain in the world. Several insect pests, diseases 

and nematodes hinder banana production. One of them, insect pest play a major role in reducing 

yield and quality. More than 180 species of insect pests have been reported on banana world 

over (Simmonds, 1966), of which 30 are major (Wadhi and Batri, 1964). In India, 19 species 

infest banana (Padmanaban et al., 2002). Of them the pseudostem weevil, odoiporus longicollis 

is gaining importance as a serious pest causing heavy losses to the grower. 

The present study focuses on the efficacy of five plant leaf powders namely Clerodendrum 

infortunatum, Lantana camara, Cassia alata, Clerodendrum paniculatum and Synedrella 
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nodiflora on Odoiporus longicollis. We selected first and fourth instar larvae and adults for the 

study by analysing percentage of mortality.  

MATERIALS AND METHODS 

Collection and Rearing of insect  
 

Adult insects of Odoiporus longicollis were collected from the banana plantations at Kadakkal 

in Kollam district, Kerala. The weevils were reared in plastic containers (50cmx30cm) with 

pseudostem pieces (30cmx20cm). Eggs containing pseudostem were collected and kept in 

separate plastic containers. Newly hatched first instar grubs were transferred to separate plastic 

containers with fresh strips of pseudostem (2g/ larva). The experiment was conducted using ten 

insects each in the control and treated cultures. Each experiment was carried out in six 

replicates.  

Collection and preparation of plant powders 

Leaves of Lantana camara, Clerodendrum infortunatum, Cassia alata, Clerodendrum 

paniculatum and Synedrella nodiflora were collected from Kadakkal, Kollam district, Kerala. 

The leaves were washed thoroughly in distilled water and shade dried for about two weeks. 

The dried leaves were then crushed with the help of simple grinder and sieved well. The fine 

powder was collected and stored separately for future use.   

Treatment of insect with plant powders 

 Effect of selected plant powders on first instar larvae of Odoiporus longicollis  

The first instar larvae were selected for the experiment and provided pseudostem strips of 

weight 2g/ larva as food. The plant powders with the dose of 10mg, 20mg, 30mg, and 40mg 

were separately spread on the strips. Insects in cultures without plant powders were used as 

control group. The pseudostem was replaced on the third day. Daily observations were made 

on the development of grubs and mortality was recorded.  
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 Effect of selected plant powders on fourth instar larvae of Odoiporus longicollis  

The fourth instar larvae were selected for the experiment and provided pseudostem strips of 

weight 6gm/larva as food. The plant powders with the dose of 30mg, 60mg, 120mg and 180mg 

were separately spread on the trips. Insects in cultures without plant powders were used as 

control group. The pseudostem was replaced on the third day. Daily observations were made 

on the development of grubs and mortality was recorded.  

 Effect of selected plant powders on adults of Odoiporus longicollis  

The newly emerged adults were selected for the experiment and provided pseudostem strips of 

weight 6gm/larva as food. The plant powders with the dose of 120mg, 240mg, 360mg and 

480mg were separately spread on the strips. Insects in cultures without plant powders were 

used as control group. The pseudostem was replaced on the third day. Daily observations were 

made and recorded. 

 Statistical analysis  

The mortality was calculated using Abbott’s correction formula for natural mortality (Abbott, 

1925) and represented the data in bar diagrams. Statistical analysis was done using SPSS 21. 

 

OBSERVATION AND RESULTS  
 

 Effect of selected plant leaf powders on mortality of first instar larvae of Odoiporus 

longicollis  

The results showed highest percentage of mortality was recorded when treated with C. 

infortunatum plant leaf powder followed by L. camara, C. alata, C. panicultatum and S. 

nodiflora. The plant L. camara showed 19.77mg LD50 value in probit analysis. While C. 

infortunatum showed 8.520mg and Cassia alata exerts 96.924mg as LD50 value in probit 

analysis. At the same doses, Clerodendrum paniculatum and Synedrella nodiflora possess 

183.596mg and 236.867 mg LD50 value. 
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 Effect of selected plant leaf powders on mortality of fourth instar larvae of Odoiporus 

longicollis  

The results showed highest percentage of mortality was recorded when treated with C. 

infortunatum plant leaf powder followed by L. camara, C. alata, C. panicultatum and S. 

nodiflora. Here LD50 values are 171.320 mg, 39.216 mg, 253.514 mg, 617.328 mg and 792.408 

mg for L. camara, C. infortunatum, C.alata, C. paniculatum, S. nodiflora respectively. 

 Effect of selected plant leaf powders on mortality of adults of Odoiporus longicollis  

The results showed highest percentage of mortality was recorded when treated with C. 

infortunatum plant leaf powder followed by L. camara, C. alata, C. panicultatum and S. 

nodiflora. LD50 values are 497.483 mg, 166.731 mg, 782.686 mg, 1011.759 mg and 1341mg 

for L. camara, C. infortunatum, C.alata, C. paniculatum, S. nodiflora respectively 

 

Plant 10mg 20mg 30mg 40mg 

Lantana camara 43±0.50 

i 

47±0.59 j 53±0.77 k 63±0.81 m 

Clerodendrum 
infortunatum 

58±0.75 

l 

65±0.55 n 73±0.52 o 90±0.53 p 

Cassia alata 25±0.51 

f 

28±0.58 g 33±0.57 b 42±0.54 I 

Clerodendrum 
paniculatum 

12±0.71 

b 

18±0.52 d 23±0.41 e 27±0.73 g 

Synedrella nodiflora 5±0.54 

a 

15±0.71 c 16±0.53 c,d 18±0.38 d 

Table 1: Effect of leaf powders on mortality of first instar larvae of O. longicollis 

Mean values of different superscript letters (a, b, c) were significantly different (p<0.05) in 
Tukey HSDa 
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Figure 1: Effect of leaf powders on mortality of first instar larvae of O. longicollis 

 

 

Plant LD 50 value (mg) 

Lantana camara 19.77 

Clerodendrum infortunatum 8.520 

Cassia alata 96.924 

Clerodendrum paniculatum 183.596 

Synedrella nodiflora 236.867 

Table 2: Probit analysis- Effect of leaf powders on mortality of first instar larvae of O. 

longicollis 
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Plant/Dose 30mg 60mg 120mg 180mg 

Lantana camara 28±0.70 f 33±0.4 

h 

43±0.40 i 53±0.75 k 

Clerodendrum 
infortunatum 

42±0.57 i 63±0.71 

l 

73±0.42 m 80±0.52 n 

Cassia alata 18±0.50 c 28±0.79 

f  

33±0.44 b 47±0.73 j 

Clerodendrum paniculatum 9±0.57 b 20±0.45 

d 

24±0.72 e 30±0.53 g 

Synedrella nodiflora 4±0..49 a 9±0.74 

b 

17±0.51 c 21±0.77 d 

Table 3: Effect of leaf powders on mortality of 4th instar larvae of O. longicollis 

 Mean values of different superscript letters (a, b, c) were significantly different (p<0.05) in 
Tukey HSDa 

 

 

Figure 2: Effect of leaf powders on mortality of 4th instar larvae of O. longicollis 
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Plant LD50 value(mg) 

Lantana camara 171.320 

Clerodendrum infortunatum 39.216 

Cassia alata 253.514 

Clerodendrum paniculatum 617.328 

Synedrella nodiflora 792.408 

Table 4: Probit analysis-Effect of leaf powders on mortality of 4th instar larvae of O. 

longicollis  

 

 

Plant 120mg 240mg 360mg 480mg 

Lantana camara 28±0.40 

g 

33±0.74 h 42±0.71 i 53±0.32 l 

Clerodendrum 
infortunatum 

47±0.73 

h 

51±0.41 k 63±0.52 m 74±0.55 n 

Cassia alata 18±0.72 

e 

25±0.51 f 32±0.42 h 43±0.57 i 

Clerodendrum 
paniculatum 

4±0.71 

b 

12±0.50 d 18±0.39 e 28±0.45 g 

Synedrella nodiflora 0±0 a 4±0.55  b 9±0.52 c 12±0.51 d 

 Table 5: Effect of leaf powders on mortality of adults of O. longicollis 

Mean values of different superscript letters ( a, b, c) were significantly different (p<0.05) in 
Tukey HSDa 
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Figure 3: Effect of leaf powders on mortality of adults of O. longicollis 

 

 

Plant LD50 value(mg) 

Lantana camara 497.483 

Clerodendrum infortunatum 166.731 

Cassia alata 782.686 

Clerodendrum paniculatum 1011.759 

Synedrella nodiflora 1341 

Table 6: Probit analysis- Effect of leaf powders on mortality of adults of O. longicollis 
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DISCUSSION 

 
 Botanical pesticides are an important group of naturally occurring and often 

slow-acting crop protectants. These are generally safe to the animals and environment than the 

conventional insecticides with minimal residual effects. Moreover, these contain mixtures of 

biologically active substances thus no resistance is developed in insects. Hence, the use of plant 

origin chemicals has been recommended and suitable alternatives for plant protection (Isman, 

2006). Since, botanical insecticides have been a subject of research in an effort to develop 

substitute to conventional insecticides (Dayane et al., 2009). The most processed forms of 

botanical insecticides are purified and isolated compounds from plant materials by a series of 

extractions and fractionations (Orozco et al., 2006). However, the preparations of plant based 

insecticides are initiated by screening and evaluating their biological activities in laboratory 

(Sahayaraj, 2001).  

The results show that the plant powders of C. Infortunatum, L. camara, C. alata. 

C. paniculatum and S. nodiflora can induce mortality in a dose dependent manner. The 

mortality was highest in C. infortunatum treated insects. Like that, preferable changes were 

observed during pupation and adult emergence. No study was previously reported on the effect 

of C. infortunatum, L. camara, C. paniculatum, C. alata and S. nodiflora on Odoiporus 

longicollis. Sreelatha and Geetha (2011) revealed that Clerodendron spp especially C. 

infortunatum may disintegrate the cell membranes and nucleus and shrink the fat body of 

Oryctes rhinoceros. L .camara contains higher concentrations of sesquiterpenes mainly α-

humelene, Cis-caryophyllene, germacrene D and bicyclogermacrene (Sohani et al., 2012). 

Because of these active compounds, L. camara possess repellent and insecticidal activity. 

Cassia alata has the property to inhibit oxygen consumption and chemical 

pathways that may leads to the formation of abnormal state in the insects and make insects 

unable to survive (Upadhyay et al., 2011). Idu et al. (2007) observed that preliminary 
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phytochemical analysis of Cassia alata showed the presence of phenol, tannins, 

anthraquinones, saponins and flavonoids. Odunbaku and Lusanya (2011) also corroborated this 

study; they further stated that, the plant also had alkaloids and cardenolides. The leaves of 

Cassia alata have been qualitatively analyzed for the presence of anthraquinones: rhein, aloe-

emodin, chrysophanol, emodin, and physcion as well as the flavonoid, kaempferol (El-

Mahmood and Doughari, 2008). Pieme et al., 2006 have investigated the antifungal and 

antibacterial activity of Cassia alata and have got positive results.  

Phytochemistry of S. nodiflora showed that, the secondary metabolites such as 

phenolic compounds, triterpenoides, alkaloids, saponins, tannins, aromatic acids etc. have a 

wide range of biological activities (Rathi and Gopalakrishnan, 2005). The compounds present 

in the genus represent several bioactivities ranging from anti-inflammatory, antioxidant, 

analgesic, astringent, antimicrobial among a host of many others The phenolic compounds 

decrease the biological activities of larva (Tripathi and Rathore, 2001).  

In all of mentioned studies, the experimental plants showed considerable 

repellent activity and mortality. It has been observed that pesticidal activity of the plants is 

associated with the presence of some chemical components such as phenols, tannins, saponins, 

alkaloids, steroids, flavonoids and carbohydrates. So we can concluded that all selected plants 

possess biocidal and insectidal activity against O. longicollis.  

 

CONCLUSIONS 

The results of the study indicate that the biological compounds and metabolites present in 

selected plants are effective in the control of Odoiporus longicollis. Among this, C. 

infortunatum is more effective. 
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