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Abstract of thesis presented to the Senate of Universiti Putra Malaysia in 
fulfilment of the requirement for the degree of Master of Science 

EFFICACY OF FIVE INSECTICIDES AGAINST BAGWORM, Metisa plana
WALKER AND THEIR SIDE EFFECTS ON OIL PALM POLLINATOR, 

Elaeidobius kamerunicus FAUST 

By

SYED MAZUAN SYED MOHAMED 

January 2018 

Chairperson : Professor Dzolkhifli Omar, PhD 
Faculty  : Agriculture 

Oil Palm (Elaeis guineensis Jacq.) is a crucial economic crop in Malaysia which 
has become susceptible towards pests and diseases. Studies showed that the 
major leaf defoliator of oil palm in Malaysia is the bagworm, Metisa plana.
Various spraying methods had been developed for controlling the bagworms. 
Nonetheless, a large amount of insecticides applied were at waste due to either 
improper or no calibration conducted on the sprayers prior to application. The 
residual effects of insecticides on beneficial insects were highly concerned to 
preserve oil palm ecosystem. A ground study was conducted in FELDA Gunung 
Besout 04, Perak, with its main focus on mistblower application towards M. 
plana, and its side effects on Elaeidobius kamerunicus. Optimising in spraying 
application technique proved the effectiveness of the treatment by evaluating the 
operator’s walking speed, spraying swath width and droplet distribution. It was 
concluded that 40 seconds was the optimum time required for oil palm foliar 
sprayed with restrictor 3. Stihl SR420 mistblower was characterised by having 
1.2L / min flow rate, produced volume median diameter of 80μm, and achieved 
productivity of approximately of 2.58 hectares per man day. The insecticides 
evaluated were chlorantraniliprole (Altacor® 34.9WG), Bacillus thuringiensis 
kurstaki (DiPel® ES), cypermethrin (Hextar Cyper 5.5EC), flubendiamide 
(Takumi® 20WG) and B. thuringiensis MPOB Bt1 (Ecobac-1 EC). The 
insecticides application rate was based on the manufacturer’s recommendation. 
The M. plana was monitored before treatment and at 3, 7, 15, 30, 45, and 70 
days after treatment (DAT). Post-census showed that all insecticides were able 
to reduce the bagworm population below the economic threshold level (10 
larvae/ frond) within 15 DAT. Both cypermethrin and MPOB Bt1 resulted in 
highest mortality of M. plana by 83%, followed by flubendiamide, 
chlorantraniliprole and Btk with mortality rate of 82%, 75%, and 70% 
respectively. The insecticides applied were able to suppress the population of M. 
plana up to 30 DAT. The side effect of insecticides on pollinating weevil, E. 
kamerunicus was also studied by monitoring the population before treatment and 
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at 2, 4, 6 and 13 DAT. A sample population technique was designed to estimate 
the weevils population for every sample of male influorescence. Cypermethrin 
indicated the highest population declined at 2 DAT with a mortality of 92.33%, 
followed by B. thuringiensis, flubendiamide, and chlorantraniliprole with mortality 
of 44.50%, 30.62% and 18.19% respectively. Cypermethrin caused a significant 
reduction of weevil population. Whilst chlorantraniliprole, B. thuringiensis and 
flubendiamide displayed no significant reduction on the weevil population, which 
exhibit the characteristic of environmental friendly insecticides. Optimised
mistblower application alongside the potential ecosystem friendly insecticides 
were recommended for sustainable control of bagworm population in oil palm. 
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Abstrak tesis yang dikemukakan kepada Senat Universiti Putra Malaysia 
sebagai memenuhi keperluan untuk Ijazah Sarjana Sains 

KEBERKESANAN LIMA JENIS RACUN SERANGGA TERHADAP SPESIS 
ULAT BUNGKUS, Metisa plana WALKER DAN KESAN SAMPINGAN 
KEPADA AGEN PENDEBUNGAAN SAWIT, Elaeidobius kamerunicus 

FAUST 

Oleh 

SYED MAZUAN BIN SYED MOHAMED 

Januari 2018 

Pengerusi : Professor Dzolkhifli Omar, PhD 
Fakulti  : Pertanian 

Kelapa sawit (Elaeis guineensis Jacq.,) merupakan tanaman ekonomi utama di 
Malaysia, namun tidak lari daripada masalah serangan musuh dan penyakit. 
Kajian mendapati bahawa ulat bungkus, Metisa plana adalah punca utama 
kepada kerosakan daun tanaman kelapa sawit di Malaysia. Pelbagai jenis 
kaedah kawalan telah wujud bagi tujuan membasmi serangan ulat bungkus. 
Namun, masalah ketidakperhatian terhadap aspek kalibrasi alatan 
menyebabkan pembaziran racun serangga berlaku ketika operasi kawalan 
dilaksanakan. Justeru itu, perkara ini telah memberikan impak negatif kepada 
kesan kawalan ulat bungkus. Selain itu, impak dan kesan sampingan racun 
kepada serangga berfaedah juga diambil perhatian semasa kawalan dalam 
memastikan kesinambungan ekosistem terjamin. Oleh yang demikian, satu 
kajian tapak telah dijalankan di FELDA Gunung Besout 04, Perak yang 
memfokuskan penggunaan aplikasi penyembur kabus terhadap M. plana dan 
kesan sampingannya kepada agen pendebungaan sawit Elaeidobius
kamerunicus. Keberkesanan rawatan telah dibuktikan dengan 
mengoptimumkan kaedah teknik berjalan, ayunan semburan, dan serakan 
titisan semburan. Adalah disimpulkan bahawa masa yang optimum bagi tujuan 
semburan pelepah sawit dengan menggunakan pelaras penentu ke-tiga adalah 
40 saat. Penyembur kabus Stihl SR420 mempunyai kelajuan kadar aliran air 
sebanyak 1.2 L/min dengan mengeluarkan jumlah diameter median titisan 
sebesar 80μm dan mencapai produktiviti seluas 2.58 hektar bagi seorang 
pekerja sehari. Kajian racun serangga chlorantraniliprole (Altacor® 34.9WG), 
Bacillus thuringiensis kurstaki (DiPel® ES), cypermethrin (Hextar Cyper 5.5 EC), 
flubendiamide (Takumi® 20WG) and B. thuringiensis MPOB Bt1 (Ecobac-1 EC)
telah dilaksanakan. Kadar penggunaan racun serangga adalah berdasarkan
ketetapan daripada pengeluar. Pemantauan populasi M. plana dilaksanakan 
berdasarkan bancian sebelum dan selepas pada hari ke 3, 7, 15, 30, 45, dan 70
selepas rawatan (DAT). Bancian selepas penggunaan racun menunjukkan 
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bahawa keseluruhan racun serangga berjaya mengurangkan populasi ulat 
bungkus di bawah tahap ambang ekonomi (10 larva / pelepah) dalam tempoh 
15 hari rawatan. Cypermethrin dan MPOB Bt1 menunjukkan kadar kematian 
yang tertinggi iaitu sebanyak 83%, diikuti dengan flubendiamide, 
chlorantraniliprole dan Btk dengan kadar kematian masing-masing adalah 
sebanyak 82%, 75% dan 70%. Keberkesanan racun serangga berjaya mampu 
mengawal populasi M. plana dengan berjaya sehingga hari ke 30 selepas 
semburan. Kajian lanjut telah dilaksanakan bagi meneliti kesan sampingan 
racun serangga ke atas agen pendebungaan, E. kamerunicus dengan 
memantau bancian sebelum aplikasi semburan dilaksanakan, dan selepas 
bancian dilaksanakan pada 2, 4, 6 dan 13 hari selepas semburan (DAT). Teknik 
sampel populasi telah direka bentuk untuk menganggarkan populasi kumbang 
pendebungaan dalam setiap sampel bunga jantan sawit yang ditetapkan. 
Cypermethrin menunjukkan penurunan populasi yang paling banyak dengan 
kadar kematian sebanyak 92.33%, diikuti dengan B. thuringiensis, flubendiamide 
dan chlorantraniprole dengan kadar kematian masing-masing adalah sebanyak 
44.50%, 30.62% dan 18.19%. Cypermethrin memberikan kesan penurunan 
yang ketara kepada populasi kumbang pendebungaan. Manakala, racun 
chlorantraniliprole, B. thuringiensis dan flubendiamide pula tidak menunjukkan 
kesan yang ketara kepada penurunan populasi kumbang pendebungaan oleh 
kerana ciri-ciri racun serangga tersebut bersifat mesra alam. Aplikasi penyembur 
kabus yang terbaik bersama-sama racun serangga yang mesra alam adalah 
disarankan penggunaannya bagi mengawal populasi ulat bungkus di tanaman 
kelapa sawit.
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CHAPTER 1 

GENERAL INTRODUCTION 

Oil palm (Palmae: Elaeis guineensis Jacquin) was originated from West Africa, 
and brought into South-East Asia early of the 20th Century. It was first introduced 
in Malaysia as an ornamental plant, originated from Bogor, Indonesia (Arnott, 
1963). Development of agricultural industry has improved across the year as a 
result increase people’s socioeconomic and lifestyle. Afterwards, Federal Land 
Development Authority (FELDA) has been established by Land Development Act 
1956 for the purpose of introducing land settlement schemes under Group 
Settlement Act 1960 to the people with non-fixed income earner, poor, landless 
or unemployed, by planting the oil palm crop in order to eradicate the poverty. In 
2016, the total area planted with oil palm was 5.74 million hectares whereby 
12.3% out of the total planted area belong to FELDA (Malaysian Palm Oil Board 
[MPOB], 2016a).

Nonetheless, hot and humid climate as well as local policy practices replanting 
made on the same land. These result in susceptibility toward pests and diseases. 
Although various types of control applied, yet the outbreak still exist. Example of 
a critical pest happened nowadays is leaf eating caterpillars, comprising 
bagworms and nettle caterpillars. A species of bagworm, Metisa plana, is a major 
leaf defoliator of oil palm production in Malaysia (Basri, Halim & Zulkifli 1988). 
Metisa plana Walker is a native pest, which adapted with introduced African Oil 
Palm (Wood, 1976). It causes damage by feeding on oil palm leaves. Moderate 
defoliation by bagworm can cause declining in yield around 30-40% in two years 
(Basri, 1993). Chemical control has been used widely to prevent outbreak and 
to lower the bagworm population below economic threshold level (ETL).
Development of Integrated Pest Management (IPM) promote the usage of 
selective chemical which is safe for natural enemies and so controlling the 
population of bagworm (Wood, 1971). There are numerous ways for applying 
insecticides towards the Oil Palm such as ground spraying, trunk injection, aerial 
spraying and root absorption. A study showed that the ground spraying method 
required a short period of spraying time at approximately 4.5 hours per worker 
to spray insecticides per hectare (Noor Hisham & Hasber, 2012). A study also 
reported that ground spraying application will provide higher spray deposition 
compared to aerial application while increasing in plant height can reduce the 
tendency of spray deposition (Nansen et al., 2011). Many factors need to be 
considered when using insecticides such as the impact on non-target organism.
Consideration of non-target organism is very crucial. For example, Elaeidobius 
kamerunicus is an important pollination insect, able to increase the yield by 
bunch per hectare and also the oil extraction rate (OER) (Basri, Halim & Tarmizi, 
1985). 
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Several common insecticides were evaluated for their efficiency, effectiveness 
toward Metisa plana. Two novel insecticides comprising of chlorantraniliprole 
and flubendiamide are believed to have a potential of environmental friendly. 
Therefore, the objectives of this study were: 

1. To optimise the use of motorized backpack mistblower for efficient 
application of pesticides. 

2. To evaluate the efficacy of insecticides applied using mistblower against 
Metisa plana Walker. 

3. To examine the side effect of insecticides applied using mistblower on
the oil palm pollinating weevil, Elaeidobius kamerunius Faust 
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