
 
 

UNIVERSITI PUTRA MALAYSIA 
 

TOXICITY OF SYNTHETIC INSECTICIDES ON THIRD INSTAR LARVAE 
OF Chrysoperla nipponensis 

( NEUROPTERA : CHRYSOPIDAE ) 
 

 
 
 
 
 
 
 
 
 

NADIAH BINTI JALILUDIN 
 
 
 
 
 
 
 
 
 
 
 
 

FP 2017 43 



© C
OPYRIG

HT U
PM

TOXICITY OF SYNTHETIC INSECTICIDES ON THIRD INSTAR LARVAE OF 

Chrysoperla nipponensis  

( NEUROPTERA : CHRYSOPIDAE ) 

 

 

 

 

 

 

 

 

 

 

NADIAH BINTI JALILUDIN 

 

 

 

 

 

 

 

 

 

 

 

 

FACULTY OF AGRICULTURE 

UNIVERSITI PUTRA MALAYSIA 

SERDANG, SELANGOR DARUL EHSAN 

2016/2017 



© C
OPYRIG

HT U
PM

TOXICITY OF SYNTHETIC INSECTICIDES ON THIRD INSTAR LARVAE OF 

Chrysoperla nipponensis 

( NEUROPTERA : CHRYSOPIDAE ) 

 

 

 

 

 

 

BY 

NADIAH BINTI JALILUDIN 

 

 

 

 

 

 

A project report submitted to Faculty of Agriculture, Universiti Putra Malaysia, in fulfillment 

of the requirement of PRT 4999 ( Final Year Project ) for the award of the degree of Bachelor 

of Agricultural Science. 

 

 

 

 

 

Faculty of Agriculture 

Universiti Putra Malaysia 

2016/2017 

 



© C
OPYRIG

HT U
PM

i 
 

 

ENDORSEMENT 

 

This project report entitled “Toxicity of synthetic insecticides on third instar larvae of 

Chrysoperla nipponensis” is prepared by Nadiah binti Jaliludin and submitted to 

Faculty of Agriculture in fulfillment of the requirement of PRT 4999 (Final Year 

Project) for the award of the degree of Bachelor of Agricultural Science. 

 

Student’s name      Student’s signature 

…………………………………..       …………………………… 

Certified by: 

 

………………………………….. 

( Supervisor’s signature) 

( Prof. Dr. Dzolkhifli bin Omar ) 

( Department of Plant Protection ) 

Date: 

 

 

 

 

 

 

 

 



© C
OPYRIG

HT U
PM

ii 
 

ACKNOWLEDGEMENT 

Alhamdulillah, the most precious word to Allah for His blessing upon me which 

allowed me accomplished this final year project and thesis writing completely within 

2 semesters. On this opportunity, I would like to express my profound gratitude to my 

project supervisor, Prof. Dr. Dzolkhifli bin Omar for his fully commitment, guidance 

and encouragement in conducting this project throughout this year. He is qualified to 

be a worth lecturer and guider in my study. A special thanks to laboratory assistance 

of Toxicology Laboratory, Mr Jakasi Sarbini and Mr Zaki Yusof for their kindness in 

guiding me about the usage of tools and chemical materials within the laboratory 

clearly and safely. Besides, special gratitude are dedicated to Mr Syafique Ahmad 

Memon for their assistant and guidance during the period of culturing the green 

lacewing. Not forgotten to Dr Norhayu binti Asib in which assist me to complete this 

final year project. Moreover, thanks to the post graduates students of crop protection 

department, who have directly and indirectly helped me during conducting the 

laboratory works. Last but not least, deeply appreciated is dedicated to my beloved 

family members, Faridah binti Baba, Nasrah binti Jaliludin, Syufri bin Selamat and 

dear friends who had given me a full support moral in completing this project. May 

the almighty cherish all of you with His divine blessings. 

 

 

 

 

 

 

 

 



© C
OPYRIG

HT U
PM

iii 
 

TABLE OF CONTENTS 

CONTENT 
PAGE 

ENDORSEMENT 
i 

ACKNOWLEDGEMENT 
ii 

TABLE OF CONTENT 
iii 

LIST OF TABLES 
v 

LIST OF FIGURES 
vi 

ABSTRACT 
vii 

ABSTRAK 
viii 

1.0 INTRODUCTION 
1 

            1.1 Background of study 
1 

      1.2 Problem statement 
1 

      1.3 Objective 
2 

      1.4 Significant of study 
2 

2.0 LITERATURE REVIEW 
3 

2.1 Morphology of Chrysoperla nipponensis 
3 

2.2 Food sources  
3 

2.3 The important of Chrysoperla nipponensis 
4 

2.4 Habitat of green lacewing 
4 

2.5 Biological control in Integrated Pest Management 
5 

2.6 Serious pest problem in agriculture activity 
6 



© C
OPYRIG

HT U
PM

iv 
 

2.7 Insecticides 
8 

2.7.1 Cypermethrin 
8 

2.7.2 Spinosad 
9 

3.0 MATERIALS AND METHODS 
10 

3.1 Plant and planting material 
10 

3.2 Culture of insect pests 
10 

3.3 Rearing of Chrysoperla nipponensis 
10 

3.4 Preparation of insecticides 
11 

            3.5 Bioassay  
11 

3.6   Statistical analysis 
12 

4.0 RESULTS AND DISCUSSION 
13 

4.1 Mortality of larvae Chrysoperla nipponensis after exposed to 

cypermethrin and spinosad  13 

4.2 Toxicity of synthetic insecticides against third instar larvae of 

Chrysoperla nipponensis 15 

4.3 Duration of pupation for Chrysoperla nipponensis 
20 

4.4 Adult emergence of Chrysoperla nipponensis 
22 

5.0 CONCLUSION 
24 

REFERENCES 
25 

APPENDICES 
29 

 

 

 

 



© C
OPYRIG

HT U
PM

v 
 

LIST OF TABLES 

 

 

Table  Page 

1 

Table 4.1.1 LC50 of cypermethrin against Chrysoperla 

nipponensis. 

 14 

2 Table 4.1.2 LC50 of spinosad against Chrysoperla nipponensis. 14 

3 

Table 4.2.1 Effect of cypermethrin on the third instar larvae 

mortality of Chrysoperla nipponensis at 24 hours. 

15 

4 

Table 4.2.2 Effect of cypermethrin and spinosad on the third instar 

larvae mortality of Chrysoperla nipponensis at 48 hours. 

16 

5 

Table 4.2.3 Effect of cypermethrin and spinosad on the third instar 

larvae mortality of Chrysoperla nipponensis at 72 hours. 

17 

6 

Table 4.2.4 Effect of cypermethrin and spinosad on the third instar 

larvae mortality of Chrysoperla nipponensis at 96 hours. 

18 

7 

Table 4.2.5 Effect of cypermethrin and spinosad on the third instar 

larvae mortality of Chrysoperla nipponensis at 120 hours. 

19 

8 
Table 4.3.1 Effect of cypermethrin and spinosad on duration of 

pupation for Chrysoperla nipponensis 

20 

9 
Table 4.4.1 Effect of cypermethrin and spinosad on adult 

emergence of Chrysoperla nipponensis 

22 

 

 

 

 

 



© C
OPYRIG

HT U
PM

vi 
 

LIST OF FIGURES 

Figure   Page  

1 Figure2.1 Structural compound of cypermethrin 8 

2 Figure 2.2 Structural compound of spinosad 9 

3 

Figure 3.1 The leave of Capsicum annum was cut into 

small size based on nucleon delta surface. 

11 

4 

Figure 3.2 The treated leaves were placed inside the holes 

and one of third instar was put in each hole. 

12 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



© C
OPYRIG

HT U
PM

vii 
 

ABSTRACT 

Green lacewing Chrysoperla niponensis is well known as insect predator of pests in 

the field crop and widely used as biological control agent. Usually an adult feeds on 

nectar, pollen and sugar excretions. The larvae are considered as active worker and 

having huge appetite to feed on aphids, red spider mites, thrips, mealybugs and 

whiteflies. The intensive use of insecticides to control the pest could reduce the number 

of biological control agents through residual contact with insecticides. Therefore, the 

purpose of this study was to evaluate toxicity of cypermethrin and spinosad and to 

identify the most toxic insecticide against the larvae of C. nipponensis. The 

insecticides that had been used are cypermethrin and spinosad. The experiment was 

conducted by using leaf-dip bioassay method. The mortality was recorded after 24, 48, 

72, 96 and 120 hours and the results were subjected to probit analysis and ANOVA 

with means separation by Tukey.  The most toxic insecticide against third instar larvae 

was obtained from cypermethrin with LC50 30.28 ppm while the less toxic was 

examined from spinosad with LC50 182.23 ppm. 
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ABSTRAK 

‘Green lacewing’ atau nama sainstifik ialah Chrysoperla niponensis terkenal sebagai 

serangga pemangsa bagi perosak tanaman makanan dan digunakan secara meluas 

sebagai agen kawalan biologi. Biasanya serangga dewasa memakan madu, debunga 

dan kumuhan gula dari bunga tumbuhan. Manakala larva tersebut dikenali sebagai 

serangga yang aktif dan mempunyai selera makan yang banyak untuk memakan 

aphids, hama labah-labah merah, thrips, koya dan lalat putih. Serangga ini boleh 

didapati di kawasan pertanian seperti di ladang  sayur-sayuran. Walau bagaimanapun, 

penggunaan racun serangga secara intensif boleh mengurangkan bilangan agen 

kawalan biologi melalui sisa racun serangga yang terdapat di tanaman. Oleh itu, tujuan 

eksperimen ini adalah untuk menilai ketoksikan beberapa racun serangga sintetik serta 

mengenal pasti racun serangga yang paling toksik terhadap C. nipponensis. Racun 

serangga yang telah digunakan adalah cypermethrin dan spinosad. Racun ini sering 

digunakan dalam penanaman sayur-sayuran. Eksperimen ini dijalankan dengan 

menggunakan kaedah bioassay. Kematian telah direkodkan untuk setiap 24, 48, 72, 96 

dan 120 jam dan keputusan yang di perolehi di analisis dengan menggunakan Probit 

dan ANOVA serta cara perbandingan dengan Tukey. Racun serangga yang paling 

toksik terhadap larva instar ketiga adalah daripada cypermethrin dengan LC50 30.280 

ppm manakala racun yang kurang toksik adalah daripada spinosad dengan                 

LC50 182.23 ppm. 
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1.0 INTRODUCTION 

1.1 Background of study 

 Green lacewing Chrysoperla nipponensis is well known as predatory of pest in the 

field crop and widely used as biological control of pests. This predator has complete 

metamorphosis from the formation of eggs, larvae, pupae and adults.  Usually adults feed 

on nectar, pollen and sugar excretion of insects. The larvae are considered as active worker 

and have huge appetite to feed on aphids, red spider mites, thrips, mealybug and whitefly 

( Garrett, 2005).  

 According to Salim (2016), biological control is related to the use of natural 

enemies in the field to reduce the number of insect pest and at the same time, it helps to 

increase crop yield through lowering the damaged crop. There are several examples of 

biological control agents such as parasitic wasps, lady beetle and green lacewing. They 

are useful in killing and consuming insect pests during their development.  

1.2 Problem statement 

 Instead of biological control method, most farmers use chemical control because 

of its effectiveness to kill the insect pest in the field. The overuse of insecticides can cause 

elimination of beneficial insects in the natural environment. After that, biological control 

agents are difficult to survive when conventional insecticides are applied to control the 

pest. Thus, the toxicity of conventional insecticides should be evaluated. 
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1.3 Objective  

  The objectives of this study were consequently as below : 

1. To evaluate toxicity effects of several synthetics insecticides on third instar 

larvae Chrysoperla nipponensis. 

2. To identify the most toxic insecticides on C. nipponensis 

1.4 Significant of study 

 This study was to focus on the use on synthetic insecticides such as cypermethrin 

and spinosad that currently being commonly used to control insect pest population in 

vegetable production in Malaysia. Apart from that, the experiment would will assist the 

farmer to choose the insecticides with no detrimental effect toward the green lacewing.   
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