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The eggplant (Solanum melongena L.), is an important vegetable in Malaysia
with the total cultivation area of 2407 ha and a total production of 39311 tonnes.
There is a lack of information on the study of insects associated with eggplant
cultivation in Malaysia. The knowledge on this subject matter is important in
order to have a comprehensive knowledge on the insect pests and beneficial
insects in the eggplant cultivation. Special emphasis is given to the eggplant
shoot and fruit borer (Leucinodes orbonalis Guenée) as it is the major pest that
causes serious damage to the fruits that will cause economic loss. The best
combination of control methods to control L. orbonalis is also highly needed.
Therefore, this study was conducted i) to investigate the insect species
composition associated with eggplant; ii) to determine the life cycle and
morphological description of L. orbonalis; and iii) to determine the best
combination of control methods for L. orbonalis. Four types of Insects sampling
were conducted in the organic experimental farm namely visual observation,
sweep netting, pitfall trap dan yellow sticky trap. For life cycle study, L. orbonalis
was cultured in insect laboratory. All stages of life cycle were studied. The
experiment on the control methods of eggplant borer comprised of six treatments
and laid out in a randomized complete block design (RCBD) with three
replications. The effects of six treatments on infestation rate of L. orbonalis were
studied. A total of 15786 specimens comprised of 136 morphospecies belong to
72 families under 11 orders were recorded. Out of total, 71 morphospecies were
pests that belong to three groups of feeding habit namely sap-feeder, leaf-feeder
and fruit borer. There were 65 morphospecies composed of four functional
groups viz predators, parasitoids, pollinators and omnivores. The abundance of
insects among the orders were significantly different (F = 91.42, d.f =10, 154; P
< 0.05). Hemiptera was recorded to be the most abundant order (309.29 %
40.87). Sap-feeders was significantly (p<0.05) most abundant group (307.81 £
40.92) compared to the others. Life cycle study of L. orbonalis showed that the



incubation period was 5.5 + 0.09 days, larval period was 12.06 £ 0.19 days
undergoing five larval instars and pupal stage took 10.36 + 0.10 days. The mean
longevity of adult female was 5.40 £ 0.15 days whereas adult male was 4.45 +
0.11 days. The life cycle of female and male moth was 33.32 + 0.53 days and
32.37 £ 0.49 days, respectively. On average, each female produced 174 + 22.01
eggs with the sex ratio female to male was 2:1. The result showed that a
combination of chemical and mechanical controls (chlorantraniliprole 8.77%
W/W + thiamethoxam 17.54% W/W + yellow sticky trap + hand picking) was the
most effective as the lowest shoot infestation (0.53 £ 0.13%) and maximum
healthy fruit (25.42 £ 0.89 t ha') was recorded. Result of this research may be
helpful to plan an effective pest management strategy.
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Terung (Solanum melongena L.) adalah sayuran yang penting di Malaysa
dengan jumlah penanaman seluas 2407 ha dengan pengeluaran sejumlah
39311 tan. Maklumat berkenaan kajian komposisi serangga berasosiasi dengan
tanaman terung di Malaysia amat terhad. Pengetahuan ini sangat penting
bertujuan untuk mengetahui secara komprehensif akan serangga perosak dan
serangga berguna bagi tanaman terung. Penekanan khusus adalah kepada
pengorek buah dan pucuk (Leucinodes orbonalis Guenée) yang menyebabkan
kerosakan serius kepada buah terung seterusnya mengakibatkan kerugian
ekonomi. Kajian kaedah kombinasi kawalan terbaik bagi L. orbonalis juga
sangat penting. Oleh itu, kajian ini dijalankan untuk i) menentukan komposisi
serangga yang berasosiasi dengn tanaman terung; ii) menentukan kitar hidup
dan pengcaman morfologi L. orbonalis; dan iii) menentukan kombinasi terbaik
kaedah kawalan L. orbonalis. Empat kaedah persampelan serangga telah
dijalankan di ladang eksperimen iaitu pemerhatian visual, kaedah sapuan,
perangkap lubang dan perangkap lekat kuning. Untuk kajian kitaran hidup, L.
orbonalis telah dikultur di makmal serangga. Semua tempoh dan jangkamasa
peringkat hidupnya telah dikaji. Eskperimen kaedah kawalan pengorek terung
terdiri daripada enam perlakuan disusun dalam reka bentuk blok lengkap secara
rawak (RCBD) dengan tiga replikasi. Kesan enam perlakuan tersebut ke atas
kadar serangan L. orbonalis dikaji. Sebanyak 15786 spesimen yang terdiri
daripada 136 morfospesis tergolong dalam 72 famili di bawah 11 order
direkodkan. Daripada jumlah keseluruhan, 71 morfospesis adalah perosak yang
tergolong dalam tiga kumpulan tabiat makan iaitu penghisap cecair sap,
pemakan daun dan pengorek buah. Terdapat 65 morfospesis yang terdiri
daripada empat kumpulan fungsian iaitu pemangsa, parasitoid, pendebunga
dan omnivor. Kelimpahan antara order adalah berbeza secara signifikan (F =
91.42; df. = 10,154; P <0,05). Hemiptera dengan nilai min 309.29 + 40.87
individu adalah order paling tinggi kelimpahannya. Kelimpahan penghisap cecair



sap adalah paling tinggi secara signifikan (p<0.05) berbanding kumpulan lain.
Kitaran hidup L. orbonalis menunjukkan bahawa tempoh inkubasi adalah 5.5
0.09 hari, tempoh larva adalah 12.06 + 0.19 hari dengan menjalani lima instar
larva dan peringkat pupa mengambil masa 10.36 + 0.10 hari. Purata tempoh
hayat betina dewasa adalah 5.40 £ 0.15 hari sementara jantan dewasa adalah
4.45 + 0.11 hari. Jangka hayat rama-rama betina dan jantan masing-masing
adalah 33.32 + 0.53 hari dan 32.37 £ 0.49 hari. Secara purata, setiap betina
menghasilkan 174 £ 22.01 telur dengan nisbah jantina betina kepada jantan
ialah 2:1. Kombinasi kawalan kimia dan mekanikal (chlorantraniliprole 8.77%
W/W + thiamethoxam 17.54% W/W + perangkap melekit kuning + kutipan
dengan tangan) adalah paling berkesan oleh kerana serangan pucuk terendah
(0.53 £ 0.13%) direkodkan dan tanaman terung mencatatkan buah sihat yang
maksimum (25.42 + 0.89 t ha'). Hasil kajian berguna untuk memastikan strategi
pengurusan perosak yang terbaik dapat laksanakan.
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CHAPTER 1

INTRODUCTION

1.1 Cultivation Status

Eggplant, (Solanum melongena L., Solanaceae), or popularly known as brinjal,
aubergine or garden egg is native to India (Kumar et al., 2018). It is an essential
non-tuberous plant that is broadly cultivated in different parts of the world,
particularly Asia, Africa, Central America, Mediterranean area, and South of the
United States (Sihachakr et al., 1993; Collonnier et al., 2001). According to the
Food and Agriculture Organization of the United Nations (FAO), global
cultivation of eggplant was approximately 1,858,253 ha in 2017 with a total
production of 52,309,119 tonnes (FAQO, 2017). Compared to other countries, the
eggplant production area is substantially less in Malaysia. Based on information
released by the Department of Agriculture (DoA), the total cultivation area in
Malaysia was 2407 ha with a total production of 39311 tonnes (DoA, 2018).

The crop produces the fruit of different sizes, shapes, and colours (Nifio-Medina
et al., 2017). It may be cooked, stir-fried, eaten fresh or stiffed in curries. It is an
important vegetable known for possessing phytochemical composition that is
acknowledged as a nutraceutical (Scalzo et al., 2016). Besides revenue,
eggplant is an essential source of nutrition. Its fresh weight is composed of
moisture 92.7%, fiber1.3%, fat 0.3%, protein 1.4%, minerals 0.3%,
carbohydrates 4% and vitamins A and C (Khan, 1979).

1.2 Problem Statement

Insect pests are the major constraints of vegetable production. During growth,
several species of insect pests, such as armyworms, caterpillars, beetles,
aphids, whiteflies, mites and thrips, cause severe damage to various vegetable
crops (Sani et al., 2020). According to Nayar et al. (1995), 53 species of insect
pests recorded in eggplant crop. Another study found that 20 species of pests
belonging to six orders and 17 families that are known to damage eggplant (Latif
et al., 2009).

Traditionally, In eggplant agroecosystem 27 species of insects were recorded,
of which 19 species were pests and eight species were predators and pollinators
(Hussain et al., 2019). Nonetheless the most common and major insect pest of
eggplant are eggplant shoot and fruit borer (Leucinodes orbonalis Guenée),
leafhopper (Amrasca biguttula biguttula), white fly (Bemisia tabaci), as well as
Epilachna beetle (Epilachna sp.) and aphid (Ahis gossypii) as reported by
Bhadauria et al. (1999) and Latif et al. (2009).

1



As stated, several insect pests infest eggplant, in particular which the eggplant
shoot and fruit borer Leucinodes orbonalis Guenée (Crambidae: Lepidoptera) is
an important pest due to damage cause to eggplant in South and Southeast
Asia. This pest can be found throughout the tropics in Asia and Africa
(Srinivasan, 2008). It is an internal shoot and fruit borer that infests the young
shoots and fruits, causing serious damage. It was stated that the L. orbonalis
(on shoot) were more prevalent throughout vegetative stage of crop. According
to Murgesan et al. (2009) the borer infestation was 78.66% on top shoots in
vegetative stage and then shifted to and flowers and fruits with infestation
reaching 66.66% in fruiting phase (Yadav et al. 2015). The percent of fruit
infestation caused by the pest reached up to 90% (Rahman, 1997; Hegde et al.,
2018). This pest caused a yield reduction as much as 70% (Islam and Karim,
1991; Dhandapani et al., 2003).

The life cycle of L. orbonalis has been widely investigated by researchers and
the findings were highly varied. For instance, in India Rohokale et al. (2018)
reported that L. orbonalis completes its life cycle in 25.65 days. Meanwhile,
studies by Onekutu et al. (2013), Yadav et al. (2015), Laichattiwar et al. (2017),
and Singla et al. (2018) found that L. orbonalis completes its lifecycle within
28.17, 29.23, 27.43, and 36.72 days respectively. Studies also showed that the
larvae underwent five instars stages (Bindu et al., 2013) while some studies
(FAO, 2003; Prabhat and Johnsen, 2000) reported that larvae underwent six
larval instars stages. Considering the above different findings in the life cycle,
the present investigation attempted to determine the complete life cycle and to
describe the morphology of L. orbonalis on eggplant in laboratory conditions.

Several control measures for L. orbonalis including physical and mechanical
barriers, chemical and botanical controls were evaluated along with helpful facts
and figures with reference to earlier works in this field. The use of
Chlorantraniliprole, neem oil and sticky traps are considered as important
components of Integrated pest management (IPM) for the control of L. orbonalis
(Sen et al., 2017; Kushwaha and Painkra, 2016; Rohokale et al., 2018).

1.3 Justification

Eggplant is an important vegetable planted in Malaysia and is severely damaged
by insect pests. However, there is a significant lack of research on the
prevalence of insects, lifecycle, and control methods of L. orbonalis in Malaysia.
Therefore, it is expected that this research will find the overall insects associated
with eggplant, the lifecycle study of L. orbonalais and its management through
several control methods.



1.4 Objectives

The main objectives of this study are:

1. Toinvestigate the insect species composition associated with eggplant
2. To determine the life cycle and morphological description of L. orbonalis
3. To determine the best combination of control methods for L. orbonalis
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