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Abstract. Oryctes rhinoceros is the main pest that damages the coconut palm by 

punching holes in its shoot area. The purposes of this study were to monitor the 

population of O. rhinoceros imago using aggregation pheromones, analyze the 

comparison of sex ratio, and analyze the other insects captured by pheromones traps. 

This research was an exploratory study using purposive sampling method. Monitoring O. 

rhinoceros was carried out by installing pheromone traps using aggregation pheromones 

in 2 areas (10 samples each). The observations were carried out once a week for three 

months. The captures of O. rhinoceros imago in the Bondo and Kaliaman Villages were 

131 and 83 individuals respectively. Comparisons of sex ratio (male: female) obtained in 

Bondo and Kaliaman Villages were 1: 1.3 and 1: 0.9 respectively. The other insect 

species that were attracted by pheromones were Xlotrupes gideon, Rhyncophorus 

ferruginneus, and Rhyncophorus schach.  
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1. Introduction 

Coconut palms (Cocos nucifera) are plants that thrive in coastal areas and some can grow 

in the mountains [1]. The trade-in coconut meat makes this plant become one of the sources of 

economic support. Jepara Regency is one of the areas with coconut plantation. However, the 

coconut palms in that area were damaged by Oryctes rhinoceros attack [2]. The characteristics 

of coconut palms that are attacked by O. rhinoceros are the form of gaps cut out of the edges 

of the leaflets. The leaves in the coconut palm become like letter V. The mechanism of O. 

rhinoceros in damaging the coconut palms is by punching holes in the leaf area of the very 

young leaves, so that when the leaves have opened there will be damages that will make the 

leaves become dry and die [3]. 

Since O. rhinoceros live in the shoots of the coconut palm, it is very difficult to catch 

them. Therefore, pheromone can be used to attract them to come out. Pheromones are divided 

into two groups, primer, and releaser [4]. Primer pheromones are pheromones that affect 

insect physiology while releaser pheromones affect insect behavior of the same species [5]. 

The types of pheromones used were aggregation pheromones which are included in the 

releaser pheromone group. Aggregation pheromone is a type of pheromone that is released to 

attract male and female insects in groups, this type of pheromone is generally produced by 

insects from the Coleopatera order to defend themselves against predatory attacks ([3]; [6]). 
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Based on the survey conducted, 75% of the coconut palms damaged by O. rhinoceros attack. 

Therefore, the monitoring of O. rhinoceros population in Bondo and Kaliaman villages were 

needed for integrated pest control (IPM) management. 

2. Methods 

The study was conducted in Bondo and Kaliaman villages, Jepara Regency area. The 

population used in this study was O. rhinoceros in Bangsri District, Jepara Regency and the 

samples used were O. rhinoceros captured by pheromone traps in Bondo and Kaliaman 

villages. The method used was purposive sampling with 10 repetitions in each village. Data 

retrieval was done once a week by observing the number of O. rhinoceros, sex ratio and other 

insects captured in pheromone traps. Abiotic factors measured were temperature and humidity. 

Pheromones used were containing ethyl 4-methyloctanoate compounds and obtained 

commercially. Pheromones were installed in the pheromone trap and hung at a height of 5 

meters in a location adjacent to the coconut plantation. 

3. Results and discussion 

O. rhinoceros imago lives in holes in high coconut midrib, so that the pheromones were 

needed for monitoring. This monitoring used pheromone which were placed inside the traps. 

Aggregate pheromones are attractant that attract male and female O. rhinoceros imago to 

come and gather. The results of O. rhinoceros monitoring for 12 weeks of observation is 

presented in Table 1.  

Table 1. Number of O. rhinoceros captured in pheromone traps in 2 villages of Jepara Regency 

Week 
Bondo Village Kaliaman Village 

Male Female Male Female 

1 3 3 2 0 

2 14 22 5 5 

3 16 28 10 11 

4 23 33 17 17 

5 38 47 22 19 

6 44 51 27 24 

7 53 60 30 27 

8 54 61 35 29 

9 55 62 38 35 

10 56 67 41 36 

11 56 71 43 37 

12 57 74 43 40 

Based on Table 1,  O. rhinoceros captures in the Bondo Village is more than the captures 

in the Kaliaman Village. The location of Bondo village in a coastal area causes a sea breeze to 

spread pheromones. Aggregated pheromones can spread as far as 800 meters if placed at a 



 

 

 

 

height of 4-5 meters above ground level. Sea breeze assistance in Bondo Village is likely to 

help spread the pheromones so that the number of captures in Bondo Village was also greater 

compared to Kaliaman Village. The number of coconut palm and farmers also affects the 

number of O. rhinoceros captures in Bondo Village. The number of farmers in Bondo Village 

is 55% and there are no livestock waste management activities resulted in the high O. 

rhinoceros population. This is in accordance with a study by [7] that showed that abundant 

food availability can increase the population of O. rhinoceros.  

The O. rhinoceros captures in Kaliaman Village is less than the captures in the Bondo 

Village. This condition can occur because the livestock waste in Kaliaman Village has been 

processed into organic fertilizer by residents so that the female beetles will look for other 

locations to lay their eggs. Based on the results of interviews with the head of the farmer 

group, the number of coconut palm was only 221 stems and the number of farmers was 40% 

of the total population. Farmers in Kaliaman Village have also processed livestock manure 

into organic fertilizer so that they can slightly reduce the O. rhinoceros pre-imago living 

habitat. Moreover, the location of the village is 3 km from the coastal area of Bondo, resulted 

in no significant contribution of the sea breeze in spreading the pheromones. 

Varieties of coconut palm can also affect the number of O. rhinoceros imago. The 

population of O. rhinoceros was high in two villages because there were many varieties of 

coconut palm, especially early-maturing variety which is susceptible to O. rhinoceros. The 

other cause of O. rhinoceros high population is the abundance of coconut palms and piles of 

livestock that fulfill the needs of O. rhinoceros. Moreover, the absence of pest control by the 

community keeps the population increasing. 

 

 Sex ratio of O. Rhinoceros  imago. Result of O. rhinoceros sex ratio calculation is presented 

in Table 2  

Table 2. Sex ratio of O. rhinoceros captures 

Based on Table 2, it can be seen that number of female O. rhinoceros captures is Bondo 

village is higher than the male. While, in Kalimanan village, the number of male is higher than 

female. According to [5], aggregation pheromones are capable of capturing 69-79% of female 

and 21-31% of male. The more female captures will help to reduce the possibility of O. 

rhinoceros population explosion in the next 3-4 months. Based on the study by [8] ,for 274 

days of life, the female imago is able to lay eggs up to 3-4 times. According to [9], one female 

O. rhinoceros is able to lay eggs about 35-70 eggs in each laying eggs. The use of this 

aggregation pheromone can help to reduce the population of O. rhinoceros in the field if 

followed by the act of killing the pests. 

 

The other insects captured by pheromone trap. In addition to O. Rhinoceros, aggregation 

pheromones can also trap the other insects as shown in Table 3. 
 

 

Table 3. Insects captured by pheromones other than O. rhinoceros 

Location 
Population of O. rhinoceros Sex Ratio  

Male Female Male Female 

Bondo 57 74 1 1.3 

Kaliaman 43 40 1 0.9 



 

 

 

 

 

Table 3 shows that the insect captures other than O. rhinoceros are X. gideon, R. 

ferruginneus, and R. schach. X. gideon. These three types of insects have the same sensitivity 

to pheromones containing ethyl 4-methyloctanoate. Pheromone aggregation with ethyl 4-

methyloctanoate content is able to attract X. gideon, R. ferruginneus, and R schach even in 

small amounts. This is in accordance with the opinion of [6] that aggregation pheromones are 

able to attract X. gideon and R. ferruginneus, R. schach and O. rhinoceros. However, 

according to [10], [11] and [12], R. ferruginneus, and R. schach only have an interest in 

pheromones with ethyl 4-methylnonanol while O. rhinoceros is only interested in ethyl 4-

methyloctanoate. 

The role of X. gideon, R. ferrugineus and R. schach in damaging the coconut palm is very 

significant. R. ferrugineus and R. schach attack is very dangerous because their larvae and 

pupae that live in coconut stems can kill coconut palm and are very difficult to detect. 

According to [13], X. gideon and O. rhinoceros serve as primary destroyers which obtain food 

by punching holes in young leaves of coconut palm. The existing hole will then be utilized by 

R. ferrugineus and R. schach as a shelter and food source. R. ferrugineus and R. schach eat 

tissues in the shoots and stems of coconut palms, so that, the coconut palms will wither and 

die. Identification of coconut palm attacked by R. ferrugineus and R. schach cannot be done 

directly because they attack the transporting tissue of coconut palm stems. The characteristic 

of coconut palms attacked by R. ferrugineus and R. schach is the presence of a 21-35 cm 

diameter hole from the base to the tip of the coconut stem. 

4. Conclusion 

Results of O. rhinoceros monitoring carried out for 12 weeks in the Bondo and Kaliaman 

Villages obtained 131 and 83 O. rhinoceros respectively and there was still an increase in the 

number of O. rhinoceros captured until the end of the study. The sex ratio of male : female in 

Bondo and Kaliaman villages were 1 : 1.3 and 1 : 0.9 respectively. Other insects that were 

caught by pheromone trap were Xlotrupes gideon, Rhyncophorus ferruginneus, and 

Rhyncophorus schach. 

Location 
X. gideon R. ferruginneus R. schach 

Male Female Male Female Male Female 

Bondo 3 5 1 5 0 3 

Kaliaman 1 2 0 1 0 0 



References 

[1] Laitupa & Susane, 2010. Pemanfaatan eugenol dari minyak cengkeh untuk mengatasi ranciditas 

pada minyak kelapa. Tesis. Semarang: Teknik Kimia Fakultas Teknik Universitas Diponegoro 

[2] Indriyanti, D. R., A. R. P. Pertami., & P. Widiyaningrum. 2017. Density and Composition of 

Oryctes rhinoceros (Coleopatera: Scarabaeidae) Stadia in Field. Journal of Physics:Conference 

Series, 824(1) 

[3] Indriyanti, D, R., J. E. Lutfiana., P. Widiyaningrum., E. Susilowati., M. Slamet. 2018. 

Aggregation Pheromones for Monitoring the Coconut Rhinoceros Beetle (Oryctes rhinoceros) in 

Jerukwangi. Journal of Physics:Conference Series, 983 (1) 

[4] Haryati, Y., & A. Nurawan. 2009. Peluang Pengembangan Feromon Seks dalam Pengendalian 

Hama Ulat Bawang (Spodoptera exigua) pada Bawang Merah. Jurnal Litbang Pertanian, 28(2).  

[5] Alouw J. C., & M. L. A. Hosang. 2007. Hama Oryctes rhinoceros: Ekobiologi dan 

Pengendaliannya. Balai Penelitian Kelapa dan Palma lain. Prosiding PHT. 147-160. 

[6] Sahetapy, B., E. D. Masauna., & R. Luhukay. 2018. Uji Aktifitas Perangkap feromon Terhadap 

Hama  Oryctes rhinoceros L. dan Intensitas Kerusakan pada Tanaman Kelapa di Desa Latuhalat, 

Kecamatan Nusaniwe, Pulau Ambon. Jurnal Agrikultura, 29(1): 19-25. 

[7] Siahaan, I. R. T.U & Syahnen. 2013. Hama O. rhinoceros pada Tanaman Kelapa Sawit. Laporan 

Penelitian Bidang Proteksi Balai Besar Perbenihan dan Proteksi Tanaman Perkebunan Medan. 1-

9. 

[8] Susanto, A., E. Srimurni., & T. Djuharyanto. 2012.  Perkembangan larva serangga hama 

kumbang badak  (O. rhinoceros L.) pada berbagai konsentrasi isolat nematoda entomopatogen 

Heterorhaditis sp. Prosiding Seminar Nasional, Purwokerto, 26-27 November 2012. 

[9] Wanzaki, W. M., M. R. C. Salmah, A. A. Hassan, & A. Ali. 2009. Composition of various stages 

of O.rhinoceros (Linn) (Coleoptera: Scarabaeidae) in mulch of oil palm empty fruit bunches. 

Planter, 85(997):215-220. 

[10] Hosang, M. L. A, dan Salim. 2014. Penekanan populasi Oryctes rhinoceros dan Rhynchophorus 

ferrugineus dengan perangkap feromon. Prosiding Konferensi Nasional Kelapa VII. 21-22 Mei 

2014, Jambi, Indonesia. pp 65-72. 

[11] Abdelazim, M. M., S. A. Aldosari., R. Mumtaz., P. S. P. V. Vigyasagar., & P. Shukla. 2017. 

Pheromone traping system for Rhyncoporus ferrugineus in saudi arabia: optimization of trap 

contents and placement. Emirates journal of feed and agriculture (29(12):936-948. 

[12] Chakravarthy, A. K., M. Chandrashekharaiah., S. B, kandakoor., & D. N. Nagaraj. 2014. 

Efficacy of aggregation pheromone in traping red palm weevil (Rhynchophorus ferrugineus 

Oliver) and rhinoceros beetle (Oryctes rhinoceros Linn.) from infested coconut palms. Journal of  

Environmental Biology, 35:479-484. 

[13] Hara, A. H. 2014.  Coconut Rhinoceros Beetle, O. rhinoceros A Major Threat to Hawaii’s 

Coconut and Palm Trees.  Makalah dipresentasikan pada Seminar & Tradeshow Crop Production 

Services, University of Hawaii.  


