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ABSTRACT 

 

 

 
Elaeidobius kamerunicus Faust (Coleoptera: Curculionidae), the pollinating 

weevil, is the most efficient insect pollinator of oil palm, Elaeis guineensis Jacq. 

(Arecales: Arecaceae). In Malaysia, it was first introduced in Sabah to assist the 

pollination of oil palm plantation. The assisted pollination has proven to 

significantly improve the fruit set development as well as giving the higher yield. 

In this study, the toxicity of insecticides was evaluated against E.kamerunicus as a 

non-target insect. The adult weevils were exposed to dry residue at the 

recommended field rate for 2 hours and the immediate effect of insecticides was 

observed. Then for the survivorship observation, the adult weevils were left for 2 

days period to observe their recovery and mortality rate. Four insecticides were 

used namely cypermethrin, carbaryl, trichlorfon and Bacillus thurengiensis. The 

lethality index (0-100) was used as a measurement to compare immediate effect and 

longer term effects of insecticide exposure on E.kamerunicus. The high value 

indicates the high degree of immediate mortality and low recovery rate of 

E.kamerunicus from insecticide exposure. Among four insecticides, cypermethrin, 

carbaryl and trichlorfon showed a moderate initial efficacy (10% < E0 < 90%), 

while B.thuringiensis was low in initial efficacy (E0 ≤ 10%). All evaluated 

insecticides showed increasing efficacy where the percentage of moribund and dead 

larvae increased by >10% after 2 days. The lethality index for carbaryl was 70.5%, 

followed by cypermethrin, 67.7%, then trichlorfon with 49.4% and B.thuringiensis 

11.6%. Consequently, carbaryl shows the highest toxicity on adult of 

E.kamerunicus compared with other insecticides. 
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ABSTRAK 

 

Elaeidobius kamerunicus Faust (Coleoptera: Curculionidae), kumbang 

pendebungaan, adalah serangga pendebunga yang paling berkesan untuk tanaman 

kelapa sawit, Elaeis guineensis Jacq. (Arecales: Arecaceae).Di Malaysia, ia mula 

diperkenalkan di Sabah untuk membantu pendebungaan kelapa sawit di 

ladang.Pendebungaan berbantu telah terbukti dalam meningkatkan penghasilah 

buah sawit serta memberi hasil yang lebih tinggi. Dalam kajian ini, ketoksikan 

racun serangga telah dinilai terhadap E.kamerunicus sebagai serangga bukan 

sasaran. Kumbang dewasa telah didedahkan pada sisa racun yang kering pada 

kadar yang disyorkan untuk 2 jam dan kesan serta-merta racun perosak akan 

dikaji. Kemudian untuk pemerhatian kemandirian, kumbang dewasa dibiarkan 

untuk tempoh 2 hari untuk melihat pemulihan dan kadar kematian. Empat racun 

serangga yang digunakan dinamakan cypermethrin. carbaryl, trichlorfon dan 

Bacillus thurengiensis. Indeks kematian (0-100) digunakan sebagai ukuran untuk 

membandingkan kesan jangka pendek dan kesan jangka panjang hasil pendedahan 

kepada racun serangga pada E.kamerunicus. Nilai yang tinggi akan menunjukkan 

tahap kematian yang tinggi dan kadar pemulihan rendah E.kamerunicus yang 

rendah. Antara empat racun serangga, cypermethrin, carbaryl dan trichlorfon 

menunjukkan keberkesanan awal sederhana di mana 10% <E0 <90%, manakala 

B.thuringiensis adalah rendah dalam keberkesanan permulaan (E0 ≤ 10%). Semua 

racun serangga menunjukkan peningkatan keberkesanan di mana peratusan 

moribund dan larva mati meningkat> 10% selepas 2 hari. Indeks kematian untuk 

carbaryl adalah 70.5%, diikuti oleh cypermethrin, 67.7%,, trichlorfon dengan 

49.4% dan B.thuringiensis 11.6%. Oleh itu, carbaryl menunjukkan ketoksikan 

tertinggi pada E.kamerunicus dewasa berbanding dengan racun serangga lain. 
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             CHAPTER 1  

         INTRODUCTION 

 

Elaeidobius kamerunicus Faust (Coleoptera: Curculionidae), the pollinating 

weevil, is the most efficient insect pollinator of oil palm, Elaeis guineensis Jacq. 

(Arecales: Arecaceae).Elaeidobius kamerunicus was considered the most suitable 

insect for introduction into Malaysia and other areas where pollination of oil palms 

is inadequate (Syed, 1979). Of the various species of this genus studied in 

Cameroon, E. kamerunicus was the most abundant in both wet and dry seasons in 

coastal areas of the country. It carries more pollen than other species and has a fairly 

good searching ability. Since the introduction of the pollinating weevils in oil palm 

plantation in Malaysia on 1981, the weevil has become the most important pollinator 

in the industry. Yield increases following the introduction of E. kamerunicus into 

Malaysia were greater from the Tenera palm variety, than from the Dura variety. 

Weevil pollination greatly improved fruit set, which led to the production of larger, 

heavier and more compact bunches and an increase in the oil to bunch ratio from 

under 19 to 23-25%, mostly from trees 4-10 years old. A less efficient existing 

pollinator, Thrips hawaiiensis was not apparently displaced by E.kamerunicus. 

The expansion of oil palm sector in Malaysia has brought significant 

advancements in the industry (Syed, 1979). As many other commodities, the oil 

palm trees also have their natural enemies in affecting them to give optimum yield 

such as bagworm (Metisa plana), neetle cartepillar and rhinoceros beetle. These 

insect pests have their own natural enemies but farmers tend to use chemical 

control in controlling these insect pests more efficiently to prevent the outbreaks 

and yield decline. 
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The problem of using the chemicals is the active ingredient in the 

insecticide can also affects and kills the natural enemies of oil palm insect pests. 

This situation can cause pest outbreak if it is not managed properly. The natural 

enemy of the pest will decline and the pest cannot be controlled naturally anymore. 

The insecticides applied will also affect the pollinator weevils either by 

suppressing their ability to pollinate the oil palm pollen or by killing them 

accidentally. This situation can also lead to the declining of the oil palm yield 

because oil palm needs insects as its primary pollinator. Further study should be 

conducted to observe the effect of insecticides commonly applied in oil palm 

towards the pollinator weevils (Syed, 1979). 

To control pest population while preserving the pollinator insects of oil 

palm, the correct usage of insecticides must be employed by the farmers. The 

correct pesticide must give a minimum mortality towards the pollinator insects. 

Owing to increasing insect pest problems, the farmers are provoked to take up 

control measures by using synthetic insecticides. When these chemicals are 

sprayed indiscriminately, mortality of the weevils is observed resulting in poor 

pollination. Hence, the criteria for timing and mode of application of insecticides in 

the oil palm gardens will be useful in conserving this weevil (International, 2015) 

Therefore, the aims of this study were to: 1) To determine the immediate 

effects of conventional insecticides to the adults of E.kamerunicus, 2) To 

determine the recovery and mortality rates of individuals over a 2 day period, and 

3) To establish the relative efficacy of all the tested insecticides based on these two 

above properties. This study will help us to identify the suitable conventional 

insecticides that could be used in the field, while avoiding the high mortality of 

beneficial insect, E.kamerunicus. 



© C
OPYRIG

HT U
PM

 

33  

REFERENCES 

 

 

 

Adaigbe V. C., Odebiyi J. A., Omoloye A. A., Aisagbonhi C. I. and Iyare O. 

(2011) Host location and ovipositional preference of Elaeidobius kamerunicus 

on four host palm species, Journal of Horticulture and Forestry Vol. 3(5), 1-

4pp 

Åkerblom, N. (2004). Agricultural pesticide toxicity to aquatic organisms: a 

literature review. Sveriges lantbruksuniv.. 

Antwi, F. B., & Reddy, G. V. (2015). Toxicological effects of pyrethroids on 

non-target aquatic insects. Environmental toxicology and pharmacology, 

40(3), 915-923. 

Bacillus thuringiensis exotoxin. (n.d.). Retrieved December 29, 

2016, from http://www.lookchem.com/Bacillus-thuringiensis-

exotoxin/ 

Basri M.W., Halim A.H. and Hitam A.H. (1983) Current status of 

Elaeidobius Kamerunicus Faust and its effects on the oil palm industry 

in Malaysia. PORIM occasional Paper No. 6, 39p. 

Baldwin, W. S., & Roling, J. A. (2009). A concentration addition model for the 

activation of the constitutive androstane receptor by xenobiotic mixtures. 

Toxicological Sciences, 107(1), 93-105. 

Barahona, M. V., & Sanchez-Fortun, S. (1999). Toxicity of carbamates to the 

brine shrimp Artemia salina and the effect of atropine, BW284c51, iso-OMPA 

and 2-PAM on carbaryl toxicity. Environmental Pollution, 104(3), 469-476. 

Carbaryl Technical Fact Sheet. (2000). 

Retrievedfromhttp://npic.orst.edu/factsheetcarbtech.pdf 

Carbaryl - toxicity, ecological toxicity and regulatory information. (n.d.). 

Retrieved December 29, 2016, from 

http://www.pesticideinfo.org/Detail_Chemical.jsp?Rec_Id=PC32816 

Chiu, S. B. (1984). Some Aspects of the Ecology of Elaeidobius Kamerunicus 

Faust, The Pollinating Weevil of Oil Palm, With Emphasis on Developing 

Sampling 

Techniques (Doctoral dissertation, Universiti Pertanian Malaysia). 

Cik Mohd Rizuan Z.A., Nor Hisham H, Samsudin A. (2013) Role of pollinating 

weevil (Elaeidobius kamerunicus), seasonal effect and its relation to fruit set 

in oil palm area of FELDA. PIPOC 2013 Conference, 1-4pp. 

Cypermethrin. (2015). Retrieved from 

http://pubchem.ncbi.nlm.nih.gov/compound/cypermethrin#section=Top 

http://www.lookchem.com/Bacillus-thuringiensis-exotoxin/
http://www.lookchem.com/Bacillus-thuringiensis-exotoxin/
http://npic.orst.edu/factsheets/archive/carbtech.pdf
http://www.pesticideinfo.org/Detail_Chemical.jsp?Rec_Id=PC32816
http://pubchem.ncbi.nlm.nih.gov/compound/cypermethrin#section%3DTop


© C
OPYRIG

HT U
PM

 

34  

Casida, J. E. (1980). Pyrethrum flowers and pyrethroid insecticides. 

Environmental health perspectives, 34, 189. 

  Cypermethrin general fact sheet. (1998). Retrieved from  

    http://npic.orst.edu/factsheets/cypermethrin.pdf. 

Darus, A. R. I. F. F. I. N., & Basri, M. W. (2000). Intensive IPM for    

         management of oil palm pests. Oil Palm Bull, 41, 1-14. 

Gandhi, P. I., Gunasekaran, K., Poonguzhali, S., Anandham, R., Kim, G. H., 

Chung, K. Y., & Sa, T. (2005). Laboratory evaluation of relative toxicities of 

some insecticides against Trichogramma chilonis (Hymenoptera: 

Trichogrammatidae) and Chrysoperla carnea (Neuroptera: Chrysopidae). 

Journal of Asia-Pacific Entomology, 8(4), 381- 386. 

Hardstone, M. C., & Scott, J. G. (2010). Is Apis mellifera more sensitive to 

insecticides than other insects?. Pest management science, 66(11), 1171-

1180. 

Harun, M. H., & Noor, M. R. M. (2002). Fruit set and oil 

palm bunch components. Journal of Oil Palm Research, 

14(2), 24-33. 

Holland, P. T., & Rahman, A. (1999). Review of trends in agricultural 

pesticide use in New Zealand (p. 53). Wellington,, New Zealand: Ministry 

of Agriculture and Forestry. 

Hussein, M. Y., Lajis, N. H., & Ali, J. H. (1990). Biological and chemical factors 

associated with the successful introduction of Elaeidobius kamerunicus Faust, 

the oil palm pollinator in Malaysia. In VI International Symposium on 

Pollination 288 (pp. 

81-87). 

International, O. (2015). L. Saravanan | Agri-2014 | OMICS international. 

Retrieved December 20, 2016, from 

https://www.omicsonline.org/abstract/factors-affecting-the- activity-of-

pollinating-weevil-elaeidobius-kamerunicus-faust-in-irrigated-oil-palm- 

plantations 

Joao Zotti, M., Dionel Grutzmacher, A., Heres Lopes, I., & Smagghe, G. (2013). 

Comparative effects of insecticides with different mechanisms of action on 

Chrysoperla externa (Neuroptera: Chrysopidae): Lethal, sublethal and dose–

response effects. Insect science, 20(6), 743-752. 

Keith, L. H., & Walker, M. (1992). EPA's pesticide fact sheet database. CRC Press. 

Kim, D. S., Brooks, D. J., & Riedl, H. (2006). Lethal and sublethal effects of    

     abamectin,spinosad, methoxyfenozide and acetamiprid on the predaceous plant bug   

     Deraeocoris brevis in the laboratory. Biocontrol, 51(4), 465-484. 

http://npic.orst.edu/factsheets/cypermethrin.pdf
http://npic.orst.edu/factsheets/cypermethrin.pdf
http://www.omicsonline.org/abstract/factors-affecting-the-


© C
OPYRIG

HT U
PM

 

35  

 

Kovach, J., Petzoldt, C., Degni, J., & Tette, J. (1992). A method to 

measure the environmental impact of pesticides. 

Kurniawan, Y. (2010). Demografi dan Populasi Kumbang Elaeidobius        

      kamerunicus Faust (Coleoptera: Curculionidae) Sebagai Penyerbuk Kelapa    

      Sawit (Elaeis guineensis Jacq). 

Metrifonate. (n.d.). Retrieved December 29, 2016, from 

https://www.medchemexpress.com/Metrifonate.html 

 

Mohd Najib A., Ramlah A.A, Mazmira M.M.,Basri M.W.(2009) Effect of 

bacillus thuringiensis, teraktl-1® and teracon-1® against oil palm 

pollinator, elaeidobius kamerunicus and beneficial insects associated with 

cassia cobanensis ,Journal of Oil Palm Research Vol. 21, 1-8pp 

Nath, B. S., Suresh, A., Varma, B. M., & Kumar, R. S. (1997). Changes in protein 

metabolism in hemolymph and fat body of the silkworm, Bombyx mori 

(Lepidoptera: Bombycidae) in response to organophosphorus insecticides 

toxicity. Ecotoxicology and environmental safety, 36(2), 169-173. 

Ndakidemi, B., Mtei, K., & Ndakidemi, P. A. (2016). Impacts of Synthetic and 

Botanical Pesticides on Beneficial Insects. Agricultural Sciences, 7(06), 364. 

O'Brien, C. W., & Woodruff, R. E. (1986). First records in the United States 

and South America of the African oil palm weevils, Elaeidobius subvittatus 

(Faust) and E. kamerunicus (Faust)(Coleoptera: Curculionidae). 

Entomology Circular, Division of Plant Industry, Florida Department of 

Agriculture and Consumer Services, (284). 

Perring, F. H., & Mellanby, K. (1977). Ecological effects of pesticides. Academic   

      Press. 

Pierre, E. M., & Idris, A. H. (2013). Studies on the predatory activities of 

Oecophylla smaragdina (Hymenoptera: Formicidae) on Pteroma pendula 

(Lepidoptera: Psychidae) in oil palm plantations in Teluk Intan, Perak 

(Malaysia). Asian Myrmecology, 5, 163- 176. 

Pimentel, D. (1971). Ecological effects of pesticides on non-target species.  

     Chicago 

PrasadaáRao, T., & Chonatumatom, S. P. (1995). Simple spectrophotometric   

    method for the determination of carbaryl in soil and insecticide formulations.  

    Analyst, 120(6), 1799- 1801. 

R,Moslim., & N,Kamarudin. (2016). Comparative Traits of Pollinating 

Weevils and Factors Affecting Its Population in Malaysia. Malaysian 

Palm Oil Board 

http://www.medchemexpress.com/Metrifonate.html
http://www.medchemexpress.com/Metrifonate.html


© C
OPYRIG

HT U
PM

 

36  

 

Şimşek, M., & Özkan, C. (2016). The Side Effects of Insecticide Efficient 

Biocidals to Benificial Insects. Turkish Journal of 

Occupational/Environmental Medicine and Safety, 1(4). 

Soenarko, H. (2014). Serangga Penyerbuk Kelapa Sawit (SPKS), 

Elaeidobius kamerunicus Faust. Retrieved December 29, 2016, from 

http://herrysoenarko.blogspot.my/2014/02/serangga-penyerbuk-

kelapa-sawit- spks.html 

Syed, R. A. (1979). Studies on oil palm pollination by insects. Bulletin of 

Entomological Research, 69(02), 213-224. 

Thomson, L. (2012). Pesticide impacts on beneficial species. Australian   

    Government grape and Wine Research and development corp. Factsheet May,   

    2012, 1-7. 

Tomlin, C. D. S. ur.(2003) The pesticide manual: A world compendium. 

Farnham, itd: British Crop Protecton Council/BCPC. 

 

Tracy C.L., Lee.D.H., Brent. D.S., Starker E.W. (2012) Impact of insecticides on 

the invasive Halymorpha halys(Hemiptera:Pentatomidae): Analysis of 

Insecticides Lethality, Journal Of Economic Entomology Vol.105(5): 1726-

1735 

Trichlorfon fact sheet. (1996). Retrieved from 

http://extoxnet.orst.edu/pips/trichlor.htm 

Tuo, Y., Koua, H. K., & Hala, N. (2011). Biology of Elaeidobius kamerunicus 

and Elaeidobius plagiatus (Coleoptera: Curculionidae), main pollinators of 

oil palm in West Africa. European Journal of Scientific Research, 49(3), 426-

432. 

Xu, S. (2000). Environmental fate of carbaryl. California Environmental 

Protection Agency, Department of Pesticide Regulation, Sacramento. 

http://herrysoenarko.blogspot.my/2014/02/serangga-penyerbuk-kelapa-sawit-
http://herrysoenarko.blogspot.my/2014/02/serangga-penyerbuk-kelapa-sawit-
http://extoxnet.orst.edu/pips/trichlor.htm



