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ABSTRACT 

The toxicity of nanoemulsion of rotenone F1, F2, F3 in comparison with crude 

extract of rotenone was evaluated against Spodoptera litura (Lepidoptera : Noctuidae) 

for their mortality and antifeedant activity. All formulations containing 1% of rotenone 

were used in this study. Test on mortality and antifeedant activity of S. litura were 

determined by leaf dip method ( Karunaratne & Arukwatta, 2008).  The area of leaf 

discs I. aquatica used was 60 cm². There were five treatments (218.4, 163.8, 109.2 and 

54.6ppm) with five replications for each treatment used in this research study. The leaf 

discs dipped in distilled water were used as control. The mortality of S. litura was 

recorded at 24, 48 and 72 hours after treatments. Antifeedant activity was recorded after 

the 3
rd

 instar larvae were exposed to treated leaf disc for 24 hours. The mortality results 

indicated that nanoemulsion formulations F1, F2, F3 showed highly significant different 

with crude extract but no significant different between the nanoemulsion formulations 

F1, F2, F3 was observed. Among the formulations, LC50 values of nanoemulsion 

formulations were lower than crude extract indicating they were effective against S. 

litura by causing high mortality even at low concentration. Nanoemulsion formulation 

F1 was found to show a highly significant in reduction in food consumption. When 

compared with other formulations, nanoemulsion F1 showed higher antifeedant effect 

on the larvae at all concentrations tested. At concentration 273, 218.4 and 163.8 ppm, 

the leaf area consumed were 15.29, 18.01, 24.45cm
2
 respectively 24 hours after 

treatment. 
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ABSTRAK 

Dalam kajian penyelidikan ini, keberkesanan nanoemulsion F1 rotenone, F2, F3 

dan ekstrak mentah rotenone telah diuji terhadap Spodoptera litura (Lepidoptera: 

Noctuidae) untuk kematian dan aktiviti antifeedant. Semua formulasi  mengandungi 1% 

rotenone digunakan dalam kajian ini. Ujian ke atas kematian dan aktiviti antifeedant S. 

litura ditentukan melalui  kaedah celup daun (Karunaratne & Arukwatta, 2008). Luas 

daun I. aquatica digunakan adalah 60 cm². Terdapat lima kepekatan  berbeza 

digunakan (218.4, 163.8, 109.2 dan 54.6 ppm) dengan lima ulangan bagi setiap 

kepekatan yang digunakan dalam  kajian penyelidikan ini.  Daun yang dicelup dalam 

air suling digunakan sebagai kawalan. Kadar kematian S. litura direkodkan selepas 24, 

48 dan 72 jam rawatan. Keputusan kematian menunjukkan bahawa rumusan 

nanoemulsion F1, F2, F3 menunjukkan yang perbezaan yang ketara dengan ekstrak 

mentah tetapi tiada perbezaan yang ketara di antara rumusan nanoemulsion F1, F2, F3 

diperhatikan. Antara rumusan , nilai LC50 rumusan nanoemulsion adalah lebih rendah 

daripada ekstrak mentah menunjukkan mereka berkesan terhadap S. litura dengan 

menyebabkan kematian yang tinggi walaupun pada kepekatan yang rendah. Formulasi 

nanoemulsion F1 didapati menunjukkan yang perbezaan yang amat ketara dalam 

pengurangan dalam penggunaan makanan. Berbanding dengan rumusan lain, 

nanoemulsion F1 menunjukkan kesan antifeedant lebih tinggi ke atas larva pada setiap 

kepekatan diuji. Pada kepekatan 273, 218.4 dan 163.8 ppm, kawasan daun yang 

dimakan adalah 15.29 , 18.01 , 24.45cm2 masing-masing 24 jam selepas rawatan. 
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 CHAPTER 1  

1.1  Introduction 

Spodoptera litura is one of most destructive insect pest in agriculture and well 

known as important polyphagous insect pest which causes serious crop losses (Singh et 

al.,1997). It is widely distributed over the world and present in tropical countries in large 

numbers even during rainy season (Talukder and Howse, 1994). In Malaysia, S. litura is 

the major insect pest of various important crops. Rao et al. (1993) and Muralikrishna et 

al. (2008) reported that S. litura has about 150 host species and attacking more than 112 

different species of crop cultivated.  Crops in colvolvulaceae family are also included. 

Colvolvulaceae is an economically important family crop in Malaysia. The most 

common one is Ipomea batatas (sweetpotato) and it is closely related to Ipomea 

aquatica (kangkung).  Previous studied on I. aquatica shown that this plant is a 

productive summer-growing crop which capable of achieving high protein level (Snyder 

et al., 1981). However, this vegetable is attacked by a wide range of host specific and 

insect pests (Snyder et al., 1981). Westphal (1993) reported Lepidoptera insects that feed 

on the I. aquatica are Diacrisia strigatula Walker and Spodoptera litura (Fabricius). 

According to Snyderet al. (1981), the sweet potato hornworm, Spodoptera spp, salt 

marsh caterpillar, and olive green swamp grasshopper are causing large damage onI. 

aquaticaleaves. 

The development of synthetic insecticides began in the 1940’s and caused 

decreasing of botanical insecticides usage in commercial agriculture. Synthetic 

insecticides are widely used by many farmers to control insect pests. However, repeated 
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application of synthetic insecticide has lead to secondary outbreaks, pest resistant 

problem and harmful to environment and human health. The best alternative for 

protecting crops from insect pests is by using botanical insecticides like rotenone which 

is extracted from Derris plant.  Plant extracts use as insecticides are less toxic, easily 

biodegradable and as alternative to the synthetic insecticides (Arivoli and Samuel, 

2012). 

Although there were many studied published on rotenone, but it’s very little 

information on the toxicity of nanoemulsion formulations of rotenone extract against S. 

litura. Nanoemulsion is new developed technology and now become important for 

agrochemical industry to produce effective insecticide. Its characteristics are small 

droplets size, transparent, thermodynamically stable dispersions containing surfactant 

and other ingredients made them attractive in agrochemical industry. Nanoemulsion 

offer opportunity as more effective pesticide as it can provide superior efficacy and 

environmental friendly. 

 

1.2 Objectives  

The objectives of this research were to determine the effect of nanoemulsion 

formulations of rotenone on mortality S. litura and the antifeedant activity of 

nanoemulsion formulations of rotenone against S. litura. 
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