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ABSTRACT 

 

 Botanical insecticides are widely used nowadays to control insect pest population 

due to their lower toxicity to human and safer to the environment. However, the use of 

these insecticides in the field can also affect the population of the beneficial insects. 

Chrysoperla nipponensis is one of the important beneficial insects and its larvae act as 

predators. The information on the effects of botanical insecticides to the larvae of C. 

nipponensis is scarce. The efficacy of three botanical insecticides, azadirachtin, garlic oil 

and rotenone was tested on the 3
rd

 instar larvae of C. nipponensis based on exposure to 

insecticide residues in laboratory. The larvae were exposed individually to the 

insecticide residues for 2 hours and then monitored daily for survivorship over a period 

of 5 days. The percentage of moribund and dead larvae was recorded to determine the 

efficacy of insecticides. Garlic oil and rotenone showed an increasing efficacy, in which 

the percentage of dead and moribund larvae increased by > 10% after 5-d, while 

azadirachtin showed stable efficacy with variability of toxicity of < 10% after similar 

period. Lethality index for the botanical insecticides was developed based on 

quantification of immediate and delayed effects of insecticides exposure on the larvae of 

C. nipponensis. Garlic oil showed the highest lethality index (23.06%) on the larvae of 

C. nipponensis, followed by rotenone (20.00%) and azadirachtin (15.00%). The lower 

index values indicate the three botanical insecticides do not give detrimental effect on 

the 3
rd

 instar larvae of C. nipponensis. 
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ABSTRAK 

 

Racun serangga botani digunakan secara meluas pada masa kini bagi mengawal 

populasi serangga perosak kerana kurang beracun kepada manusia dan persekitaran. 

Walau bagaimanapun, penggunaan racun serangga dalam bidang ini juga boleh 

memberi kesan kepada populasi serangga berfaedah. Chrysoperla nipponensis 

merupakan salah satu daripada serangga berfaedah yang penting dan larvanya 

bertindak sebagai pemangsa. Keberkesanan tiga racun serangga botani, azadiraktin, 

minyak bawang putih dan rotenone telah diuji ke atas larva instar ke-3 C. nipponensis 

berdasarkan pendedahan kepada sisa-sisa racun serangga di dalam makmal. Larva 

telah diujisecara individu terhadap sisa-sisa racun serangga selama 2 jam dan dipantau 

setiap hari kemampuannya untuk hidup dalam tempoh 5 hari. Peratusan larva hampir 

menemui ajal dan mati direkodkan untuk menentukan keberkesanan racun serangga. 

Minyak bawang putih dan rotenone menunjukkan keberkesanan yang semakin 

meningkat, di mana peratusan larva mati dan hampir menemui ajal meningkat sebanyak 

> 10% selepas 5 hari, manakala azadiraktin menunjukkan keberkesanan yang stabil 

dengan kepelbagaian ketoksikan <10% selepas tempoh yang sama. Indeks kematian 

bagi racun serangga botani telah dibina berdasarkan kuantifikasi kesan serta-merta dan 

kesan jangka masa panjang selepas pendedahan racun ke atas larva C. nipponensis. 

Minyak bawang putih menunjukkan indeks kematian tertinggi (23.06%) ke atas larva C. 

nipponensis, diikuti oleh rotenone (20.00%) dan azadirachtin (15.00%). Nilai indeks 

yang  rendah menunjukkan ketiga- tiga racun serangga botani tidak memberi kesan 

yang memudaratkan kepada larva instar ke-3 C. nipponensis. 
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CHAPTER 1 

INTRODUCTION 

 

Botanical insecticides are referred to the products extracted or chemical isolated 

from the plant parts. They undergo certain processes and are used in the field to control 

and manage the insect pest population. Botanical insecticides are less toxic materials to 

human and the surroundings compared to the synthetic insecticides. Botanical 

insecticides have been chosen to be used as one of the alternatives to control the pest 

population. History has shown the early botanical insecticide, nicotine was introduced in 

the XVII Century. Nicotine obtained from tobacco leaves can kill plum beetles. 

 

 Besides, it does not show favourable effectiveness response when being tested 

by the scientific methods. The use of botanical insecticides was replaced following the 

introduction of synthetic insecticides after the Second World War. Synthetic insecticides 

are the popular chemical control and widely used nowadays by the farmers. It is because 

of the rapid acting, readily available and also highly reliable in controlling the pest 

population in the farm. However, the use of the synthetic insecticides has been 

discovered to give a threat to human health and the environment which may lead to the 

undesirable effect, pollution, development of insecticide resistance and negative effects 

to the non- target organisms (Medina et al., 2004).  
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Other than that, synthetic insecticides are costly and leave residues on the crops 

that could affect the consumer. In order to solve this problem, botanical insecticide has 

been chosen as the driving forces for changes of insecticide usage in insect pest 

management. There are many botanical insecticides introduced nowadays, for examples 

rotenone, neem, garlic oil and andrographolide. The main reason in using insecticides in 

the field is to control the pest population that attacks the crops. However, the use of 

insecticides in the field may also affect other non- target organisms such as beneficial 

insects. The beneficial insect existence in the field can help to suppress insect pest 

population.  

 

Green lacewing, Chrysoperla nipponensis, is one of the important beneficial 

insects in Malaysia. It is commonly found to control the insect pest population in the 

vegetables and fruit fields. The adults of C. nipponensis feed on pollen, sweet nectar and 

honey and they do not kill insect pest. However, their larvae do kill insect pest and the 

important predator of the Homopteran such as the aphids, whiteflies and mealybugs. The 

control of insect pest by using synthetic insecticide in the field could cause harmful 

effect to the population of beneficial insects in the field. Botanical insecticides as the 

alternative for environmentally- friendly method of insect pest control since they have 

no effect to non- target organisms, environmental pollution and health hazards. 

However, there is not much research conducted on the analysis of lethality of botanical 

insecticide on the larvae of C. niponensis.  
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Therefore, this experiment was conducted based on objectives to: 1) measure 

immediate effects of botanical insecticide exposure on C.  nipponensis larvae 2) identify 

the recovery and mortality rates of individuals over a 5 day period and 3) establish the 

relative efficacy of all tested botanical insecticides based on the objectives (1) and (2) 

properties. The outcome from this experiment will enable us to plan the best solution in 

controlling the insect pest population, which at the same time the beneficial insect 

population in the field will not be disturbed.  
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