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Abstract. Setiawan Y, Rachmawati R, Tarno H. 2018. Diversity of ambrosia beetles (Coleoptera: Scolytidae) on teak forest in Malang 

District, East Java, Indonesia. Biodiversitas 19: 1791-1797. Ambrosia beetle plays an important role in the temperate forest. Ambrosia 

beetle lives symbiotically with microorganism such as fungi, bacterium, and yeast that can cause plant wilt and death. In Java, ambrosia 

beetle has been reported to attack teak plantations in some regions. This research aimed to investigate the diversity of ambrosia beetles 

in the teak plant on monoculture and polyculture system in Malang District. This research was conducted in the teak forest in Dampit 

and Sumbermanjing Wetan, Malang District from March to May 2017. Ambrosia beetles were trapped by using baited bottle trap with 

95% ethanol. The diversity of ambrosia beetles trapped was analyzed using Vegan package in R program to calculate the Shannon-

Wiener diversity index (H), Species Evenness index (E), and Simpson's dominance index (D). The results showed that ambrosia beetles 

trapped in monoculture and polyculture teak plants system consist of nine species, i.e., Xylosandrus crassiusculus, X. morigerus, X. 

compactus, Xyleborus perforans, Euwallacea simillis, Xyleborinus andrewesi, Premnobius cavipennis, Coccotrypes distinctus, and 

Hypothenemus hampei. The Shannon Wiener index of Ambrosia beetles in polyculture (H=1.40) was higher than in monoculture 

(H=1.30), and both locations were categorized in the medium diversity category. The Species Evenness index of ambrosia beetles in 

polyculture (E=0.67) and monoculture (E=0.66) were also categorized in medium category. The Simpson’s dominance index in both 

locations was categorized in the middle dominance species. X. crassiusculus was the dominant species in polyculture and monoculture 

teak plant system. 
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INTRODUCTION 

Ambrosia beetles (Coleoptera: Scolytidae) play an 

important role in the temperate forest ecosystem and also 

cause substantial economic losses  (Lindgren and Raffa 

2013). Ambrosia beetles live symbiotically with 

microorganisms such as fungi, bacterium, and yeast and 

cause major plant diseases that can cause plant wilt and die 

(Tarno et al. 2016). They are abundant in the tropics 

region, and responsible for economic damage to the timber 

and wood industry  (Bumrungsri et al. 2008). Worldwide, 

the ambrosia beetles contain 7400 species, and over 6000 

species belong to Scolytidae  (Kirkendall et al. 2015). 

Ambrosia beetles have been reported to attack many forest 

plants and teak plantation (Nair 2007). 

Tectona grandis L. is native in Indonesia especially in 

Java and Muna, but teak forest mostly found in Java 

(Pratiwi and Lust 1994). Teak is one of the most important 

tropical hardwood tree in the international market as the 

high-quality timber. This plant has aesthetic values that 

make it the precious wood for forestry plantation  (Bermejo 

et al. 2004). In Malang District, the plantation teak forests 

grow in monoculture and polyculture system and carry out 

by Perum Perhutani. 

In several countries, teak plants have been attacked by 

Scolytidae. In India, teak plants were attacked by five 

species of ambrosia beetles, i.e. Trachipholis hisida, 

Cryphalus tectonae, Xyleborus velatus, Xy. naxius and Xy. 

hagedorni (Patil et al. 2016). Xylosandrus sp. and 

Hypothenemus sp. were also reported attack teak plant in 

Ghana and Mexico  (Nair 2007). Xy. Destruens was 

reported in the occurrence of the borer of teak plantations 

growing in South Malang and some regions in Java and 

now is widely distributed (Kalshoven 1981). They are 

attacking living teak plant and making branching tunnels 

that extend into the heartwood  (Nair 2007). 

Outbreaks of ambrosia beetle population are difficult to 

detect or forecast, and application of insecticidal treatments 

perform poorly  (Werle et al. 2011). Baited traps with 

chemical attractants commonly are as an effective control 

used to capture ambrosia beetles for monitoring, studying 

population dynamics, predicting outbreaks, and mass 

trapping to reduce damage (Burbano et al., 2012). Some 

studies have shown that an ethanol-baited trap can collect a 

variety of ambrosia beetle species thus it can be facilitated 

the monitoring of beetle populations (Reding et al. 2011; 

Werle et al. 2011; Galko 2014). 

There is no recent report about ambrosia beetle that 

attacks teak plant grown in monoculture and polyculture in 

Malang District. Studies on the diversity of ambrosia 

beetles in forestry plants especially in the teak plantation 

are needed because ambrosia beetle is a pest that can 

damage and increase the economic losses of wood. This 

research aimed to investigate the diversity of ambrosia 

beetles in monoculture and polyculture teak plant system in 

Malang District, East Java, Indonesia. 
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MATERIALS AND METHODS 

Study site 

This research was conducted in the teak forests in two 

Subdistricts in Malang District, East Java, Indonesia 

(Dampit and Sumbermanjing Wetan) from March to May 

2017. The identification of specimens was done in the 

Laboratory of Plant Pest, Faculty of Agriculture, Brawijaya 

University. Dampit Subdistrict was monoculture teak plant 

system, while Sumbermanjing Wetan Subdistrict was 

polyculture teak plant system with coffee (Coffea arabica 

L.) and mahogany (Swietenia mahogany L.). Locations of 

observations were described in Figure 1 and Table 1. 

Procedures: Ambrosia beetles collection and 

identification 

Ambrosia beetles were trapped by using baited bottle 

trap with 95% ethanol that tied up in teak plants 

approximately 1 m above the ground (Figure 2)  (Oliver et 

al. 2004; Steininger 2015). At each site, 20 ethanol-bait 

bottle traps were deployed, and each site was divided into 

two plots. Each plot was set up as about 10 traps with the 

distance between the trap was approximately 20 m. 

Samples were taken eight times with three days interval a 

month. The trapped ambrosia beetles in bottle trap were 

collected and fixed on 70% ethanol in small tubes. 

Identification of ambrosia beetle was based on 

morphological character, i.e. body size, elytra, and color of 

the body using the identification keys of Ambrosia beetles 

(Rabaglia et al. 2006; Wood 2007; Hulcr and Smith 2010). 

 
Table 1. Details of ambrosia beetles sampling in monoculture and 

polyculture teak plant system, Malang District, East Java, 

Indonesia 

 

Sites Plots 
Altitude 

(m asl.) 
GPS coordinates 

Monoculture M1 396 06º 87’79.0” S, 90º 90’92.8” W 

M2 392 06º 87’55.3” S, 90º 91’10.6” W 

Polyculture P1 401 06º 85’80.1” S, 90º 89’46.9” W 

P2 403 06º 85’70.6” S, 90º 89’36.1” W 

Note: M1: Monoculture plot 1, M2: Monoculture plot 2, P1: 

Polyculture plot 1, P2: Polyculture plot 2 and Masl: Meters above 

sea level 

 

 

 

 

  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Figure 1. Sampling site in Dampit and Sumbermanjing Wetan Sub-district, Malang District, East Java, Indonesia. M1: Monoculture plot 

1, M2: Monoculture plot 2, P1: Polyculture plot 1 and P2: Polyculture plot 2 (Source: Perum Perhutani KPH Malang 2002) 
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Figure 2. Ethanol bait bottle trap was used to collect ambrosia 

beetles 

 

 

 

Data analysis 

Diversity of ambrosia beetles were analyzed using R 

program with Vegan package to calculate the value of 

Shannon Wiener diversity index (H), Species Evenness 

index (E) and Simpson's dominance index (D) (Oksanen 

2015; R Core Team 2017). 

RESULTS AND DISCUSSION 

Diversity and abundance of ambrosia beetles in 

monoculture and polyculture teak plant system 

Species abundance of ambrosia beetles found in the 

monoculture and polyculture teak plant system was 

different. Polyculture teak plantations system had higher 

number of species and individual than monoculture system. 

The most abundant species in both locations was X. 

crassiusculus (Table 2).  

The polyculture teak plantation system had higher 

Shannon Wiener diversity index than monoculture (Table 

3). Both of them were categorized in the medium diversity 

category because the individual distribution for each 

species was in the middle level. This showed that the 

ecosystem of both locations was unstable. According to 

Tarno et al. (2016), the value of diversity index between 1 

and 3 is categorized in the middle level of diversity and 

middle level of individual distribution for each species. 

Teak forest in Indonesia is an industrial plantation, and 

there are human activities such as the cultivation of coffee 

and seasonal crops so the ecosystem of teak forests is 

unstable. The Species Evenness index of ambrosia beetles 

in both locations was also categorized in medium category. 

Tarno et al. (2016) stated that the value of Evenness index 

between 0.50 and 0.75, is categorized in the medium level. 

It means that the community is unstable. The Simpson’s 

dominance index in both locations was categorized in 

middle dominance of species (Table 3). It showed that 

there were still dominant species in both locations, 

although even in the medium category. Dominance species 

in both locations caused by the ecosystem in teak forests 

unstable, those the species has not been distributed evenly. 

Flight activity of three dominant species of ambrosia 

beetles (X. crassiusculus, E. similis, and X. morigerus) in 

monoculture and polyculture teak plant system 

During the collection of ambrosia beetle, flight activity 

of X. crassiusculus, E. similis, and X. morigerus fluctuated. 

Flight activity of X. crassiusculus had different pattern with 

E. similis and X. morigerus. In both locations, X. 

crassiusculus had the high flight activity on 11 March 2017 

(Figure 3), while the highest flight activity of E. similis and 

X. morigerus was on 22 March 2017.  

Morphological character of ambrosia beetles 

Identification of ambrosia beetles was based on 

morphological character which featured i.e. body size, 

elytra, and color of the body.  

Xylosandrus crassiusculus. Body length was 2.8 mm. 

Body color was reddish brown. Obsolete was on declivity. 

Declivity surface was dull, surface with dense, confused 

small tubercles uniformly distributed from base to apex. 

Body was less stout. Elytra were longer than pronotum. 

Declivity was more sloping, and uniformly distributed 

granules (Figure 4.A).  
 

 

Table 2. Species diversity and abundance of ambrosia beetles in 

monoculture and polyculture teak plant system of Malang 

District, East Java, Indonesia 

 

Species 
Abundance 

Monoculture Polyculture 

Xylosandrus crassiusculus 82 138 

Xylosandrus morigerus 18 25 

Xylosandrus compactus 4 9 

Xyleborinus andrewesi 5 0 

Euwallacea similis 22 32 

Xyleborus perforans 8 18 

Premnobius cavipennis 0 5 

Coccotrypes distinctus 0 1 

Hypothenemus hampei 2 12 

Total 141 240 

 

 

 

 

Table 3. Diversity of ambrosia beetles in monoculture and 

polyculture teak plant system of Malang District, East Java, 

Indonesia 

 

Sites 
Number of 

species 

Index value 

H E D 

Monoculture 7 1.31 0.67 0.61 

Polyculture 8 1.40 0.66 0.63 

Note: H: Shannon Wiener diversity index, E: Species Evenness 

index and D: Simpson’s dominance index  
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Figure 3. Flight activity of X. crassiusculus, E. similis, and X. 

morigerus from March to April 2017in Malang District, East 

Java, Indonesia; A. Monoculture, B. Polyculture 

 

 

 

 

According to Wood (2007), Rabaglia et al. (2006), and 

Hulcr and Smith (2010), ambrosia beetle with these 

morphological characters is X. crassiusculus. The present 

distribution of X. crassiusculus is in southern Asia, Africa, 

Indonesia, Australia, Islands of the Pacific, Europe, and the 

U.S (Horn and Horn 2006; Gomes et al. 2018). 

Xylosandrus morigerus. Body length was 1.6 mm. 

Declivity was commencing one-third elytra length from 

base. Body color was yellowish (Figure 4.B).  

According to Wood (2007) and Hulcr and Smith 

(2010), ambrosia beetle with these morphological 

characters is X. morigerus. The present distribution of X. 

morigerus is in Tropical Africa, SE Asia to Micronesia, 

Hawaii, Mexico to Venezuela, Brazil, Madagascar, 

Indomalaysian Region, Pacific and South America (Beaver 

and Browne 1978; Wood 2007). 

Xylosandrus compactus. Body length was 1.6 mm. 

Body color was black. Elytra was more slender, evenly 

arched from middle of disc to apex. Posterior portion of 

pronotum was shining (Figure 4.C).  

According to Wood (2007), Rabaglia et al. (2006), and 

Hulcr and Smith (2010), ambrosia beetle with these 

morphological characters was X. compactus. The present 

distribution of X. compactus in tropical Africa, 

Indomalaysian region, Fiji, Samoa, United States 

(introduced). Its pantropical distribution includes Brazil, 

Cuba, Indonesia, Japan, and Sri Lanka (Ceylon) and the 

occurrence of this species in Java was reported by Beaver 

and Browne (1978), Dixon et al. (2003), Kalshoven (1981), 

Wood (2007), and Gomes et al. (2018).  

Euwallacea similis. The body length was 2.3 mm. 

Body color was dark brown. Most of postolateral declivital 

margin were rounded. Declivity face basically was convex 

and have two pairs of tubercle. Pronotum was commonly 

subquadrate (Figure 4.D).  

According to Wood (2007), Rabaglia et al. (2006), and 

Hulcr and Smith (2010), ambrosia beetle with these 

morphological characters was E. similis. The present 

distribution of E. similis in Africa; tropical Asia; North 

America (introduced): Texas; Oceania; South America 

(introduced): Brazil and North Australia to Micronesia 

(Wood 2007; Gomes et al. 2018). 

Xyleborus perforans. Body length was 2.2 mm. Body 

was more slender and yellowish brown. Declivity was 

rather steep and dull, broadly convex. Surface was rarely 

shining and opaque (not shiny) when dry, with small 

tubercle in elytra declivity (Figure 4.E).  

According to Wood (2007), Hulcr and Smith (2010), 

and Bateman and Hulcr (2014), ambrosia beetle with these 

morphological characters is Xy. perforans. The present 

distribution of Xy. Perforans is in circum tropical areas 

such as Southeast Asia and widespread throughout in Java, 

Indonesia (Beaver and Browne 1975; Beaver and Browne 

1978; Kalshoven 1981).  

Premnobius cavipennis. Body length was 2.8 mm. 

Body color was reddish brown.; Frons were broadly 

convex. Elytra declivity was broadly, rather deeply, 

concavely excavated on posterior third of elytra length. 

Antennal club was strongly fattened (Figure 4.F).  

According to Rabaglia et al. (2006), Wood (2007), and 

Hulcr and Smith (2010), ambrosia beetle with these 

morphological characters is P. cavipennis. The distribution 

of P. cavipennis is in Tropical Africa, introduced to South 

America (Colombia and Venezuela to Bolivia and Brazil). 

It is possible the species is also introduced to Asia (Wood 

2007). 

Xyleborinus andrewesi. Body length was 1.9 mm. 

Body was dark brown, and elongate-cylindrical. Small 

knob was surrounded by hair between pronotum and 

abdomen. Scutellum was depressed below the level of the 

elytra surface (Figure 4.G).  

According to Wood (2007), Hulcr and Smith (2010), 

and Bateman and Hulcr (2014), ambrosia beetle with these 

morphological characters is Xyl. andrewesi. Xyl. andrewesi 

previously has been recorded in Andaman Islands, 

Bangladesh, Burma, China, India, Indonesia, Japan, 

Malaya, Micronesia, Nepal, New Guinea, Philippine 

Islands, Ryukyu Islands, Seychelles Islands, Sri Lanka, 

Thailand, Vietnam and New Zealand (Okins and Thomas 

2009; Gomes et al. 2018). 
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Figure 4. Morphology of ambrosia beetles (Coleoptera: Scolytidae) on teak forest in Malang District, East Java, Indonesia. A. 

Xylosandrus crassiusculus; Lateral side (left), and dorsal side, declivity more sloping, declivity surface dull, uniformly distributed 

granules (right). B. Xylosandrus morigerus; Lateral side, declivity commencing one-third elytra length from base (left), and dorsal side 

(right). C. Xylosandrus compactus; Lateral side, elytra more slender, evenly arched from middle of disc to apex (left), and dorsal side, 

surface of elytra shining (right). D. Euwallacea similis; Lateral side (left), and dorsal side, 1. Pronotum commonly subquadrate, 2. Two 

pairs of tubercle (right). E. Xyleborus perforans; Lateral side, small tubercle in elytra declivity (left) and dorsal side, pronotum 

commonly convex (right). F. Premnobius cavipennis; Lateral side (left), and dorsal side elytra declivity broadly, rather deeply, 

concavely excavated on posterior third of elytra length (right). G. Xyleborinus andrewesi; Lateral side (left), and dorsal side scutellum is 

depressed below the level of the elytra surface (right). H. Hypothenemus hampei; Lateral side, elytra declivity more gradual, declivity 

takes up more than half of the length of the elytra (left) and dorsal side, very noticeable bumps or teeth on pronotum (right). I. 

Coccotrypes distinctus; Lateral side, declivity convex (left), and dorsal side, strial punctures shallowly impressed, separated by distances 

equal to diameter of a puncture (right). Bar = 1 mm 

1 
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Hypothenemus hampei. Body length was 1.1-1.6 mm 

Body color was black. Anterior margin had a row of 

serrations, irradiation on the elytra surface, and convex of 

elytra declivity. Pronotum slope, declivity more gradual, 

not as steep; declivity takes up more than half of the length 

of the elytra. Elytra were shiny, hairy or scaly, very 

noticeable bumps or teeth on pronotum (Figure 4.H). 

According to Wood (2007), Hulcr and Smith (2010), and 

Vega et al. (2015), ambrosia beetle with these 

morphological characters is H. hampei. The present 

distribution of H. hampei is in coffee growing areas of 

Africa, SE Asia, Indonesia, Pacific Islands, etc., 

Guatemala, Honduras, and Colombia to Brazil. The 

distribution of this species was also in Java (Kalshoven 

1981; Wood 2007; Vega et al. 2015). 

Coccotrypes distinctus. Body length was 1.9 mm. Body 

color was reddish brown (Figure 4.I). Pronotum was 

weakly to strongly arched, smooth to asperate on anterior 

half. Elytra were smooth, shining, striate, and convex 

declivity. Interstrial bristles were pointed, each about twice 

as long as distance between interstrial rows. Strial 

punctures were shallowly impressed, separated by 

distances equal to diameter of a puncture.  

According (Wood 2007) and Hulcr and Smith (2010) 

ambrosia beetle with these morphological characters is  

C. distinctus. The present distribution of C. distinctus in 

Circumtropical areas worldwide such as SE Asia, Sri 

Lanka, New Guinea to Hawaii South USA, Honduras, 

Puerto Rico and Jamaica to Suriname, and Guiana (Beaver 

and Browne 1975; Wood 2007). 

Discussion 

A total of nine species of ambrosia beetles trapped in 

both monoculture and polyculture teak plant systems with 

the highest number of the individual was X. crassiusculus 

(Table 2). Of them, eight species had the higher individual 

number in the polyculture than in monoculture teak plant 

system. The higher individual number of those species in 

polyculture teak plant system was caused by the teaks grow 

in various vegetation types such as C. arabica and S. 

mahogany. While in the monoculture, there were only teak 

plants and grass as non-host of ambrosia beetle. 

Xylosandrus crassiusculus is one of the species of 

ambrosia beetles that can breed in various hosts. 

Pennacchio et al. (2003) reported that X. crassiusculus had 

widely polyphagous species which able to colonize at least 

one hundred species belonging to various genera of plant 

forest and exhibits the ability to survive on many species of 

trees shrubs and vines. Horn and Horn (2006) stated that X. 

crassiusculus can breed on the wide variety of hosts, 

include 124 host and 48 families that mostly in the tropics 

region including pine, cocoa, coffee, mahogany, rubber, 

tea, and teak. 

The highest individual number of X. crassiusculus in 

both locations was congruent with some research about 

monitoring of ambrosia beetles population with bottle trap 

baited with ethanol. Reding et al. (2011) demonstrated that 

bottle-style traps baited with ethanol captured X. 

crassiusculus and X. germanus effectively. Individual 

number of H. hampei in polyculture was also higher than in 

monoculture (Table 2), because in polyculture also 

consisted coffee plant. H. hampei is a major pest of coffee 

crop (Vega 2015). 

The diversity of woody plants on the land indirectly 

provides an alternative host for ambrosia beetles. The 

ambrosia beetle is polyphagous and has no specific host. 

According to Dinnage et al. (2012), the impact of plant 

species abundance can positively affect the richness and 

diversity of herbivorous insects. Hulcr et al. (2007) 

suggested that ambrosia beetles had widely host variety 

because 95% of the species of ambrosia beetles did not 

show the preference for specific host species. Reed and 

Muzika (2010) also stated that the abundance of ambrosia 

beetle species was strongly influenced by the abundance 

and size of the host. 

The peak flight activity of each species of ambrosia 

beetles was different, X. crassiusculus on 11 March 2017, 

while E. similis and X. morigerus on 22 March 2017 

(Figure 3). The flight activity of ambrosia beetles might be 

related to environmental factors such as temperature. 

Reding et al. (2010) stated that the flight activity of 

Xylosandrus spp. often had the dip in activity usually 

coincides with cold temperatures. Another factor that 

influences the flight activity of ambrosia beetles was the 

high intensity of rains. Anu et al. (2009) reported that the 

high intensity of rainfalls had a negative correlation with 

flight activity of insects. However, the temperature and 

intensity of rainfall were not observed in this research. 

Further examination of this relationship between 

temperature and intensity of rainfall with flight activity of 

ambrosia beetles is needed. 

In conclusion, Ambrosia beetles were trapped in 

monoculture and polyculture teak plants consist of nine 

species, i.e. X. crassiusculus, X. morigerus, X. compactus, 

Xy. perforans, E. simillis, Xyl. andrewesi, P. cavipennis, C. 

distinctus and H. hampei. The most abundant species in 

both locations was X. crassiusculus. The polyculture teak 

plant system had higher diversity index than monoculture, 

and both locations were categorized in the medium 

diversity category. 
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