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Abstract. Tarno H, Setiawan Y, Rahardjo BT, Wang J. 2021. Evaluation of the  ambrosia beetles traps on Pterocarpus indicus in 
Indonesia. Biodiversitas 22: 1332-1339. Angsana, Pterocarpus indicus Willd., is a native tree of Southeast Asia. This tree is commonly 
planted in large numbers as an ornamental or shade plant along the roads, in parks, and in residential areas in Malang and Batu Cities of 
Indonesia. Ambrosia beetles Euplatypus parallelus (F.) and Treptoplatypus micrurus (Schedl.) have been reported to attack P. indicus 
trees in Malang and Batu Cities. Therefore, effective traps are required for early detection and monitoring of the spread of ambrosia 
beetles. This research aimed to evaluate the effectiveness of different traps and to investigate the diversity of ambrosia beetles on P. 
indicus trees in Malang and Batu Cities. This research was conducted along the roads in Malang and Batu Cities using four types of 
traps: funnel trap, window flight trap, bottle trap, and yellow sticky trap. Eleven ambrosia beetle species were collected in this research. 
The most abundant species were E. parallelus and Cryphalus laticollis (Browne). The funnel trap was the most effective for capturing 
ambrosia beetles, whereas the bottle trap was the least effective trap. The funnel trap captured more E. parallelus and C. laticollis 
individuals than other traps. The ambrosia beetles captured using different traps were categorized as having low diversity. The ambrosia 
beetles collected from Malang and Batu Cities were categorized as having moderate diversity. 
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INTRODUCTION 

Angsana (Pterocarpus indicus Willd.) is a native tree of 
Southeast Asia and distributed from Southern Myanmar to 
the Philippines. In urban areas, P. indicus trees are usually 
planted as ornamental or shade plants along the roads, 
trails, parks, and settlements  (Bumrungsri et al. 2008). 
Currently, in Malang and Batu Cities, these trees are 
mostly planted along the main roads as shade plants. 
Ambrosia beetles are the most destructive pests of woody 
and forestry plants worldwide  (Steininger et al. 2015). The 
ambrosia beetles Euplatypus parallelus (F.) and 
Treptoplatypus micrurus (Schedl.) have been reported to 
attack P. indicus trees in Malang and Batu Cities. 
Symptoms of infested trees include fallen leaves and frass 
around holes on the bark and on the ground  (Tarno et al. 
2014; Tarno et al. 2015). 

Ambrosia beetle infestation can decrease the P. indicus 
tree population in Malang and Batu Cities. An effective 
monitoring system is required to determine the population 
of ambrosia beetles. In addition, effective traps are required 
that can be used for population monitoring, predicting 
population outbreaks, studying population dynamics, and 
mass trapping to reduce the population of ambrosia beetles  
(Burbano et al. 2012). Several traps have been used for 
monitoring ambrosia beetles. Bottle traps baited with 
ethanol can capture 81 species of ambrosia beetles of the 
subfamily Scolytidae including Xylosandrus crassiusculus 
(Motschulsky)  (Setiawan et al. 2018; Sittichaya and Kawin 

2018). Bouget (2008) reported that a window flight trap 
could capture many individuals and species of ambrosia 
beetles of the subfamilies Scolytidae and Platypodidae. 
Kim et al. (2010) and Sittichaya and Kawin (2018) reported 
that both the funnel and yellow sticky traps were similarly 
effective for monitoring the population of the ambrosia 
beetle Platypus koryoensis (Murayama) and several species 
of ambrosia beetles of the family Scolytidae. 

Because of the value of P. indicus trees in Malang and 
Batu Cities, East Java, Indonesia, the evaluation of trap 
types is warranted as these can be used for monitoring and 
mass trapping of ambrosia beetles on P. indicus trees in 
these cities. Therefore, this research aimed to evaluate the 
effectiveness of different traps and to investigate the 
diversity of ambrosia beetles on P. indicus trees in Malang 
and Batu Cities. 

MATERIALS AND METHODS 

Sampling protocol 
The locations were determined based on a field survey 

along the roads in Malang and Batu Cities. Traps were 
installed on P. indicus trees that exhibited symptoms of 
ambrosia beetle infestation, such as fallen leaves and frass 
around holes on the bark and on the ground. Ambrosia 
beetles were collected using funnel traps, window flight 
traps, ethanol-baited bottle traps, and yellow sticky traps 
(Figure 2). Each type of trap was installed on P. indicus 
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trees in Malang City (five replications and Batu City (five 
replications). This research was conducted along main 
roads in Malang and Batu Cities from Oct to Dec 2018 
(Figure 1). 

Procedures 
Funnel trap 

This trap was made using the upper sides (funnel-like) 
of ten transparent bottles (volume = 1.5 L). The funnels 
were stacked vertically (long = 1 m) and connected using 
ropes. The collection bottle containing 95% ethanol 
(diameter = 4 cm, high = 10.5 cm) was placed at the 
bottom of the trap. The traps were installed on P. indicus 
trees at approximately 1.5 m above the ground  (Kim et al. 
2010) (Figure 2.A). 
 
Window flight trap 

The part of interception (window) (long = 20 cm × wide 
= 39 cm) was painted yellow, and a specimen container 
(long = 25 cm × wide = 20 cm × high = 9 cm) was placed 
at the bottom. The traps were installed on P. indicus trees 
at approximately 1.5 m above the ground  (Grove 2000) 
(Figure 2.B). 

 
Bottle trap 

This trap was made using a transparent bottle (volume 
= 1.5 L) with one window cut on the side and specimen 
container (containing soap solution) in the bellow part. 
This trap was baited with 95% ethanol. About two traps 
were installed on one P. indicus tree at approximately 1.5 
m above the ground  (Setiawan et al. 2018) (Figure 2.C). 

Yellow sticky trap 
This trap was rectangular in shape (21.5 cm × 15 cm). 

The traps were mounted in all directions on P. indicus trees 
at approximately 1.5 m above the ground  (Kim et al. 2010) 
(Figure 2.D). 

 
Collection, preservation, and identification of ambrosia 
beetles 

Samples were collected seven times in total. Samples 
were preserved in 95% ethanol in small tubes. The beetle 
specimens were placed in specimen bottles and labeled 
(trap type, date, and location of capture). Ambrosia beetles 
were identified based on morphological characters using 
the Olympus SZ51 stereomicroscope. The identification 
keys for ambrosia beetles are described elsewhere  
(Rabaglia et al. 2006; Wood 2007; Hulcr and Smith 2010). 

 
Statistical analyses 

The population and responses of male and female E. 
parallelus were analyzed using analysis of variance 
(ANOVA) (p < 0.05). For significant ANOVA results, 
means were separated using Duncan’s multiple range test 
(α = 0.05%). Alpha diversity was analyzed using the 
Shannon–Wiener diversity index (H′), evenness index (E), 
and Simpson dominance index (1-D), and Beta diversity 
was analyzed using the Bray–Curtis (CN) similarity index  
(Krebs 1999; Tarno et al. 2016). All data were analyzed 
using R version 3.3.3 with the vegan package  (Oksanen 
2015; R Core Development Team 2019). 

 
 

 
Figure 1. Map of research locations, A. Malang City (eye altitude 7,730.03 Meters and B. Batu City (eye altitude 3,168.70 Meters). 
Description: Red points with letters indicate the type of trap (F: Funnel trap, W: Window flight trap, B: Bottle trap, and Y: Yellow 
sticky trap) 
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Figure 2. Types of traps used in this research. A. Funnel trap: (1) Upper sides (funnels) of 10 (l = 1 m) 1.5-L bottles connected with a 
rope and (2) the collection bottle containing 95% ethanol (d = 4 cm, h = 10.5 cm); B. Bottle trap: (1) A plastic bottle containing 95% 
ethanol as bait and (2) soap solution; C. Window flight trap: (1) the interception part painted yellow (l = 20 cm × w = 39 cm) and (2) the 
specimen container (l = 25 cm × w = 20 cm × h = 9 cm); and D. Yellow sticky trap (l = 21.5 cm × w = 15 cm) 
 
 

RESULTS AND DISCUSSION 

The population of ambrosia beetles 
In Malang, a total of 17,003 ambrosia beetles were 

captured during sampling. Seven ambrosia beetle species 
were collected: E. parallelus, Cryphalus laticollis, 
Euwallacea fornicatus, Xyleborus affinis, Xyleborinus 
exiguous, Hypothenemus eruditus, and Hypothenemus 
setosus (Table 1). Euplatypus parallelus (65%) and C. 
laticollis (34.5%) were the most abundant species overall 
(Table 1 and Figure 4). The populations of Ew. fornicates, 
Xy. affinis, Xyl. exiguous, H. eruditus, and H. setosus was 
0.005%, 0.328%, 0.005%, 0.093%, 0.005%, respectively. The 
number of captured E. parallelus was higher in the funnel 
trap (5,711). Cryphalus laticollis was also the most 
abundant species in the funnel trap (2,465). The largest 
number of captured ambrosia beetles was in the funnel trap 
(x̄ = 234.17, SE = 46.28), which was different from that in 
the window flight trap, bottle trap, and yellow sticky trap in 
Malang City (Figure 3A). During sampling, a total of 
20,324 ambrosia beetles were captured in Batu City (Table 
1). There were 11 ambrosia beetle species, including E. 
parallelus, C. laticollis, T. micrurus, Ew. fornicatus, Ec. 
spinosus, X. crassiusculus, Xy. affinis, Xyl. exiguous, H. 
eruditus, H. setosus, and H. dissimilis (Table 1). The 
highest number of collected beetles in Batu City was for E. 
parallelus (75.06%) and C. laticollis (23.13%) (Table 1). 
The number of T. micrurus, Ew. fornicatus, Ec. spinosus, 

X. crassiusculus, Xy. affinis, Xyl. exiguous, H. eruditus, H. 
setosus, and H. dissimilis collected was 0.009%, 0.009%, 
0.009%, 0.004%, 1.544%, 0.004%, 0.172%, 0.004%, 
0.044%, respectively. Overall, the number of captured 
ambrosia beetles was higher in the funnel trap (x̄ = 290.48, 
SE = 35.28) than in the window flight trap, bottle trap, and 
yellow sticky trap. There was no difference in the number 
of captured ambrosia beetle between the window flight trap 
(x̄ = 135.20, SE = 19.23) and yellow sticky trap (x̄ = 
114.08, SE = 26.12), and significantly different with the 
bottle trap which had the lowest number of ambrosia 
beetles (Figure 3.A). 

In total, 37,357 ambrosia beetles were collected using 
different traps in this study (Table 1). There were 11 
species including E. parallelus, C. laticollis, T. micrurus, 
Ew. fornicatus, Ec. spinosus, X. crassiusculus, Xy. affinis, 
Xyl. exiguous, H. eruditus, H. setosus, and H. dissimilis 
(Table 1). The number of captured beetles was higher for 
E. parallelus and C. laticolis overall (Table 1). 
Treptoplatypus micrurus, Ew. fornicatus, Ec. spinosus, X. 
crassiusculus, Xy. affinis, Xyl. exiguous, H. eruditus, H. 
setosus, and H. dissimilis populations were <5% overall. 
The number of ambrosia beetles was higher in the funnel 
trap (x̄ = 262.32, SE = 29.00) than in the window flight trap, 
bottle trap, and yellow sticky trap. There was no difference 
in the number of captured ambrosia beetles between the 
window flight trap (x̄ = 126.34, SE = 15.73) and the yellow 
sticky trap (x̄ = 108.78, SE = 19.30) (Figure 3.B). 
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Table 1. Number of individuals of each species captured using the four different traps: funnel trap, window flight trap, bottle trap, and 
yellow sticky trap in Malang and Batu Cities, Indonesia 
 

Locations and species 
Type of traps 

Total (n) % Funnel 
trap 

Window 
flight trap 

Bottle 
trap 

Yellow 
sticky trap 

Malang City       
Euplatypus parallelus 5,711 3,000 744 1,618 11,073 65.00 
Cryphalus laticollis 2,465 1,006 358 1,996 5,885 34.55 
Euwallacea fornicates - 1 - - 1 0.005 
Xyleborus affinis 10 42 1 3 56 0.328 
Xyleborinus exiguous  1 - - 1 0.005 
Hypothenemus eruditus 9 2 - 5 16 0.093 
Hypothenemus setosus 1 - - - 1 0.005 

Total (individuals) 8,196 4,112 1,103 3,622 17,003 100 
Batu City       

Euplatypus parallelus 7,698 3,987 1,296 2,005 15,256 75.06 
Cryphalus laticollis 1,888 719 130 1,964 4,701 23.13 
Treptoplatypus micrurrus - 1 - 1 2 0.009 
Euwallacea fornicates 2 - - - 2 0.009 
Eccoptopterus spinosus 2 - - - 2 0.009 
Xylosandrus crassiuscullus - - - 1 1 0.004 
Xyleborus affinis 281 22 4 7 314 1.544 
Xyleborinus exiguous - - 1 - 1 0.004 
Hypothenemus eruditus 25 3 1 6 35 0.172 
Hypothenemus setosus 1 - - - 2 0.004 
Hypothenemus dissimilis - - - 9 9 0.044 

Total (individuals) 10,167 4,732 1,432 3,993 20,324 100 
 

 
                           A                     B 

 
Figure 3. Mean ± (SE) number of total ambrosia beetles based on (A) Malang and Batu Cities and (B) Total accumulation. Mean values 
followed by the same letter are not significantly different. Duncan’s multiple range test was used for the analysis between traps (p< 
0.05). 
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                                        A                                     B 
Figure 4. The most abundant species in all type of traps in Malang and Batu Cities, A. Euplatypus parallelus and B. Cryphalus laticollis 
 
 
 

 

                            A            B 
 
Figure 5. Shannon–Weiner diversity, species evenness, and Simpson’s dominance indexes for the total number of ambrosia beetles 
based on type of traps and locations. (a) Malang and Batu cities and (b) Type of trap. (Shannon–Weiner diversity index: <1: low level of 
diversity, 1–3: moderate level of diversity, >3: high level of diversity. species evenness index: 0.00 < e < 0.50: evenness is low, 0.50 < e 
< 0.75: evenness is moderate, 0.75 < e < 1.00: evenness is high. Simpson’s dominance index: 0 < d ≤ 0.5: there is no dominance of 
species and 0.5 > d ≥ 1: there is dominance of species). 
 
 
 
Comparison of diversity across trap types and locations 

Based on the Shannon–Wiener diversity index, there 
was a greater species diversity of ambrosia beetles in 
Malang (1.03) than in Batu (1.01) Cities, and species 
collected in both Malang and Batu Cities were categorized 

as having moderate diversity (Figure 5A). The evenness 
indexes for Malang City (0.49) and Batu City (0.49) 
indicated that these two locations have low species 
evenness (Figure 5A). The Simpson dominance indexes for 
Malang City (0.55) and Batu City (0.62) revealed that both 
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locations show specific species dominance (Figure 5A). 
The Shannon–Wiener diversity index indicated a greater 
species diversity of ambrosia beetles captured in the yellow 
sticky trap (0.721), with no differences in diversity among 
the funnel trap (0.640), the window flight trap (0.552), and 
the bottle trap (0.510) (Figure 5B). The species diversity 
was generally low in all types of traps. The evenness index 
was low for the species captured in the funnel trap (0.32), 
window flight trap (0.28), bottle trap (0.31), and yellow 
sticky trap (0.37) (Figure 5B). The Simpson dominance 
index for the funnel trap (0.62), window flight trap (0.67), 
bottle trap (0.69), while the yellow sticky trap (0.50) 
indicated that all types of traps have dominant species 
(Figure 5B). The abundance of ambrosia beetle species in 
Batu City (11 species) was higher than that in Malang City 
(Seven species). Malang City and Batu City had the same 
seven species i.e. E. parallelus, C. laticollis, Ew. 
fornicatus, Xy. affinis, Xyl. exiguous, H. eruditus, and H. 
setosus. However, four species of ambrosia beetles that 
were found in Batu City were not found in Malang City i.e. 
T. micrurus, Ec. spinosus, X. crassiusculus, and H. 
dissimilis. 

Discussion  
The ambrosia beetles collected in Malang City were 

dominated by E. parallelus, which constituted 65% of the 
total individuals. Six species were new records, including 
C. laticollis, Ew. fornicatus, Xy. affinis, Xyl. exiguous, H. 
eruditus, and H. setosus. Euplatypus parallelus was first 
detected in 2014 on P. indicus trees along the main road in 
Malang City  (Tarno et al. 2014). This species has 
originated from America. It has recently invaded Southeast 
Asia and rapidly spread to become one of the most 
abundant species in Thailand  (Hulcr et al. 2008). In recent 
years, Euplatypus parallelus has emerged as a pest of P. 
indicus trees in Thailand and Singapore  (Sanderson et al. 
1997; Bumrungsri et al. 2008). This beetle carries a 
pathogenic fungus and other organisms such as yeast and 
bacteria and can cause death and wilting of P. indicus trees  
(Tarno et al. 2016). Cryphalus laticollis was also found to 
be a dominant species, constituting 34.5% of the samples 
collected from Malang City. Previously, Cryphalus sp. was 
reported on and collected from P. indicus trees in southern 
Thailand  (Bumrungsri et al. 2008). Some Cryphalus 
species are associated with tree pathogens such as the 
fungal species Yamadazyma sp., Fusarium sp., and 
Penicillium pinophilum in Madagascar, and this beetle 
carries the serious vascular wilt pathogen Leptographium 
calophylli that infects Calophyllum inophyllum L. trees  
(Masuya et al. 2019). 

Ten species including E. parallelus, C. laticollis, Ew. 
fornicatus, Ec. spinosus, X. crassiusculus, Xy. affinis, Xyl. 
exiguous, H. eruditus, H. setosus, and H. dissimilis were 
documents as new records from Batu City. Treptolatypus 
micrurus represented <5% of the total beetles collected 
from Batu City; however, this is a native species found on 
P. indicus trees in this area. Treptoplatypus micrurus was 
the first species reported to attack P. indicus trees in Batu 
City. The infestation of these ambrosia beetles led to the 
death of P. indicus trees along the roads in Batu City  

(Tarno et al. 2015). Euplatypus parallelus was a newly 
recorded and the most abundant species in Batu City in this 
study. This beetle species has also been reported to attack 
P. indicus trees in Malang City since in 2014, and this 
species may become widespread in several areas around 
Malang City. The high capture rate of E. parallelus and C. 
laticollis on P. indicus trees in this study indicates that both 
these species are now established in Malang City and Batu 
City. 

In this study, E. parallelus and C. laticollis were 
captured in greater numbers in the funnel trap than in the 
other traps in Malang City and Batu City. The funnel trap 
captured more ambrosia beetles than the other traps in this 
study. However, the ambrosia beetles captured in this study 
were not attracted to the bottle trap baited with ethanol. 
Each trap used in this study had a different shape, color, 
and size. Funnel traps and bottle traps have ethanol bait to 
attract ambrosia beetles, but they have different forms of 
traps. In this study, the funnel trap was longer than the 
other traps and comprised a 10-unit funnel; therefore, it 
could capture more ambrosia beetles. Ambrosia beetles fly 
in response to pheromone aggregation, and these beetles 
perhaps hit the funnels installed on the trees and then 
tumbled down into the collection bottle. Funnel traps are 
designed as flight intercept traps for ambrosia beetles, and 
the beetles mostly fly into the trap, hit the underside of a 
funnel, and tumble down into the collection cup  (Miller et 
al. 2018). The length of the funnel trap (number of funnels) 
could affect the capture of some species of saproxylic 
beetles  (Miller and Crowe 2011). In a slash pine stand in 
northern Florida, the number of Xyleborus sp. Eichhoff 
(Scolytidae) captured using 16-unit funnel traps was 94% 
higher than that captured using 8-unit funnel traps, all 
baited with ethanol  (Miller and Crowe 2009). Another 
study that evaluated the effectiveness of different traps for 
capturing ambrosia beetles reported that multi-funnel traps 
were more effective than other trap types  (Flechtmann et 
al. 2009). Ambrosia beetles were attracted to ethanol bait in 
funnel and bottle traps in this study. However, funnel trap 
was longer than the bottle traps, so the number of ambrosia 
beetles trapped was less than bottle trap. Ethanol is only 
produced insufficiently moist sapwood and phloem tissue, 
it apparently signals suitable host material for ambrosia 
beetles and their associated fungi (Klimetzek et al. 1986). 
Ethanol baited traps are used in the USA to monitor the 
flight activity of X. saxesenii and X. germanus in 
horticultural tree nurseries (Miller and Rabaglia 2009). 
Ethanol baited funnel traps are utilized in the USA and 
Canada to monitor various bark and ambrosia beetles 
(Bullas-Appleton et al. 2014). In this study, the number of 
ambrosia beetles captured using the window flight trap and 
the yellow sticky trap showed no differences overall. The 
window flight trap used in this study was modified by 
painting the intercept part yellow such that the working 
principle of this trap was almost the same as that of the 
yellow sticky trap or color traps. Ambrosia beetles have 
different color and bait preferences for each species. 
Hanula et al. (2011) found that Xy. glabratus did not 
display a strong preference for trap color and that the 
responses of bark beetles to color typically varied widely. 
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Abbasi et al. (2008) demonstrated that green sticky traps 
captured more ambrosia beetles on mango trees, whereas 
yellow, blue, and red sticky traps were the least effective 
for monitoring ambrosia beetles. Strom and Goyer (2001) 
observed that yellow and white traps were less effective for 
capturing the southern pine beetle Dendroctonus frontalis 
than black, blue, brown, gray, green, or red traps. The 
number of ambrosia beetles captured with red and opaque 
traps was significantly higher than that captured with 
yellow or white traps  (Werle et al. 2014).  

The Shannon–Wiener diversity index indicated a 
greater species diversity of ambrosia beetles in the yellow 
sticky trap (0.72), with no differences in diversity between 
the funnel trap (0.64), the window flight trap (0.55), and 
the bottle trap (0.51). The species diversity of ambrosia 
beetles in this study was generally low in all types of traps 
because of the low individual distribution of each species  
(Tarno et al. 2016). According to Tarno et al. (2016), an 
index of <1 is categorized as low diversity; thus, the 
distribution of each species was low. The Shannon–Wiener 
diversity index indicated a greater species diversity of 
ambrosia beetles in Malang (1.030) than in Batu (1.011) 
Cities, and both cities were categorized as having moderate 
diversity. According to Tarno et al. (2016), an index of 1–3 
is categorized as moderate diversity; thus, the distribution 
of each species was moderate. P. indicus trees in Malang 
and Batu Cities are planted as shade trees along roads, in 
parks, and in residential areas. Hence, the diversity of 
ambrosia beetle species associated with these trees was low 
because of the presence of only one type of plant. Multiple 
woody plants indirectly provide an alternate host for 
ambrosia beetles  (Setiawan et al. 2018). Reed and Muzika 
(2010) stated that the abundance of ambrosia beetle species 
was strongly influenced by the abundance of the host. 

The evenness index value for the beetle species 
captured in Malang City (0.49) and Batu City (0.49) 
indicated that these two locations have low species 
evenness. The evenness index for the beetle species 
captured using the funnel trap (0.32), window flight trap 
(0.28), bottle trap (0.31), and yellow sticky trap (0.37). 
According to Tarno et al. (2016), an index of 0.00–0.50 is 
categorized as low species evenness; thus, the beetle 
species on P. indicus trees is under pressure (ecosystem 
unstable). The Simpson dominance index for Malang City 
(0.55) and Batu City (0.62) revealed that both locations 
show specific species dominance. According to Krebs 
(1999), an index of >0.5 indicates species dominance. 

Simpson dominance index for the funnel trap (0.62), 
window flight trap (0.67), bottle trap (0.69), while the 
yellow sticky trap (0.50) indicated that all types of traps 
have dominant species (Figure 6B). According to Krebs 
(1999), a value of >0.5 indicates species dominance and a 
value of 0 to ≤0.5 indicates no species dominance. In this 
study, the most dominant species in all types of traps in 
both Malang City and Batu City were E. parallelus and C. 
laticollis. 

According to species richness, the number of different 
species of ambrosia beetles was higher in Batu City than in 
Malang City. Seven species were common among the two 
locations. Batu City is situated at a higher altitude than 

Malang City; thus, the humidity is higher and the 
environment is suitable for breeding in Batu City. Mean 
temperature and humidity greatly affect species community 
composition: sites with higher humidity support 
significantly more species living in symbiosis with fungi 
(ambrosia beetles)  (Hulcr et al. 2008). The number of 
different species was higher in the funnel trap, the window 
flight trap, and the yellow sticky trap in all types of traps, 
and there were five common species each between the 
window flight trap and funnel trap, between the bottle trap 
and window flight trap, as well as between the yellow 
sticky trap and window flight trap. The Bray–Curtis 
indexes confirmed that the similarity of ambrosia beetle 
species between the window flight trap and the yellow 
sticky trap was the highest because of the similar working 
principle of these traps. This research was expected to 
provide an effective trapping method in monitoring and 
controlling ambrosia beetles, both in urban areas, 
plantations and forests. 
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