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Introduction

　Bark beetles (sensu lato) are found in the two subfamilies (Scolytinae and Platypodinae) of the family 

Curculionidae (Coleoptera) and ecologically diverse and economically important groups. The subfamily 

Platypodinae includes c. 1,500 species and almost all of these are ambrosia beetles (Peris et al., 2021). On 

the other hand, c. 6,100 species have been recorded for the subfamily Scolytinae (Cognato et al., 2021), 

which includes many feeding guilds such as phloem feeders (bark beetles (sensu stricto)), fungal feeders 

(ambrosia beetles), pith feeders, fruit and seed feeders, and others. 

　With over 7,600 species worldwide, bark (sensu stricto) and ambrosia beetles play crucial roles in forest 

ecosystems from tree mortality to early stages of decomposition: Majority of the species are secondary 

attacker infesting unhealthy or weakened hosts, followed by saprophytic insects. Kajimura (2006) listed 38 

species belonging to the subfamily Platypodinae and 26 species from the subfamily Scolytinae as primary 

insects that infest healthy trees. However, only eight of the 64 species primarily infest healthy hosts (six 

from Platypodinae and two from Scolytinae). The remaining species, such as the mountain pine beetle 

(Carroll et al., 2005), southern pine beetle (Clarke, 2012), and European spruce beetle (Gregoire, 1988), 

typically infest unhealthy trees but can attack and kill healthy trees in association with symbiotic fungi 
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when their density becomes high, facilitated by an abundant supply of susceptible host trees (Weed et al., 

2015). For more than three decades, new records of some secondary ambrosia beetles infesting seemingly 

healthy trees and killing them have been increasing (Kuhnholz et al., 2001), which includes the Japanese 

oak wilt vectored by Platypus quercivorus in Japan (Kamata et al., 2002), Korean oak wilt by Platypus 

koryoensis in Korea (Kim et al., 2009), laurel wilt by Xyleborus glabratus in SE US (Fraedrich et al., 

2008), and wilting disease by Euwallacea fornicatus complex in California (Eskalen et al., 2012) and many 

other countries (Umeda et al., 2016), and by Euplatypus parallelus in SE Asia (Beaver, 2013). Among 

these X. glabratus and E. fornicatus have caused enormous economic loss in avocado plantations in US 

(Carrillo et al., 2016).

　Among the fruit and seed feeders, the coffee berry borer (Hypothenemus hampei) has caused enormous 

economic loss in coffee plantations all over the world (Vega et al., 2015). The congeneric species, Hypoth-

enemus obscurus, also causes damage to macadamia in Australia and Hawaii (Jones, 1992; Delate, 1994; 

Mitchell and Maddox, 2010).

　Despite their economic importance, there is a lack of information about bark beetles (sensu lato) in 

Sabah, Malaysia. This knowledge gap is particularly concerning considering the region’s rich biodiversity 

and the potential impacts these insects may have on plantation forests, agricultural systems, and native 

forests. 

　Under these circumstances, a long-term monitoring of the two subfamilies using ethanol-baited traps has 

been conducted for three years in a tropical rainforest in southern Sabah, Malaysia. The data obtained from 

this study provides valuable long-term monitoring insights, facilitating future comparisons of beetle 

assemblages across different geographical ranges.

Materials and Methods

Study site

　This study was conducted in the Ulu Padas Forest Reserve (UPFR) (4°23′-27′ N, 115°42′-47′E) (Fig. 

1(a)), a tropical rainforest located in southern Sabah, Malaysia. According to Loh et al. (2020), the Ulu 

Padas region encompasses state land covering approximately 16,935 hectares, along with managed forests, 

which include Maligan Virgin Jungle Reserve (9,055 ha), Sipitang Forest Reserve (99,573 ha), and UPFR 

(30,605 ha). The UPFR is classified as Class II Forest of the “Heart of Borneo” by World Wildlife Fund and 

predominantly composed of upper dipterocarp and oak-laurel forests, with elevations ranging from 1,000 

to 1,700 m a.s.l. The climate of the region is influenced by the inter-tropical convergence zone between the 

northeast and southeast trade winds (Naidin et al., 2024). Our study sites were all located in Long Miau 

village in Sipitang, Sabah. The study focused on three forest types: primary forest (PF), disturbed forest 
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(DF), and plantation forest (PL) areas (Fig. 1(b)). The PF remained undisturbed by local people’s activities. 

The DF was a forest area that has been subject to disturbances by development. The PL (rubber plantation) 

used to be a part of the PF but was recently developed by the local people. The plantation was approxi-

mately three to six years old during the sampling period. All traps were set on the territory governed by 

local people. The PF and PL were situated near to each other with a distance approximately 600 to 700 m. 

The DF was located approximately two to three km away from the PF and PL.

Ethanol traps

　The study utilized ethanol-baited traps for sampling beetles belonging to the subfamilies Scolytinae and 

Platypodinae, modified from Sanguansub et al. (2020). The trap design comprised a 500-ml plastic water 

bottle, a plastic plate, a 15-ml conical tube, and flexible aluminium wire, as illustrated in Fig. 2. Approxi-

mately 20 ml of propylene glycol was put into the water bottle to preserve captured insets. Approximately 

15 ml of 90% ethanol (v/v) was put into the conical tube as an attractant. Propylene glycol and 90% 

ethanol were refilled at each sampling date.

　Four ethanol bait traps were set at each study site (PF-1-4, PL-1-4, and DF-1-4) (Fig. 1(b)). In PF, all the 

traps were hung on the tree branches (Fig. 2(a)), with trap height ranging from 1.6 to 1.8 meters above the 

Fig. 1   Location of the study site, Long Miau, Sipitang, Sabah, Malaysia (a) and allocation of the 
ethanol-baited traps in the three different forest types (b).
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ground. In contrast, all traps in PL were installed at a similar height (1.7 to 1.8 m) with PF using the 

L-shaped PVC pipe (Fig. 2(b)), as the tree in this forest were still young and did not provide suitable 

branch structures for elevated trap placement. The DF featured a mixed trap placement strategy, with three 

traps hung on tree branches and one trap set on L-shaped PVC pipe. Table 1 shows the elevation and 

coordinates of each of the 12 traps.

　Beetle samples were collected from the traps biweekly over 80 sampling times spanning 160 weeks ( ≈ 

three years) from April 2017 to May 2020. The insects captured by each trap were separately transferred to 

each plastic bag in the field, brought back to the laboratory of Faculty of Science and Natural Resources (at 

present, Faculty of Tropical Forestry), Universiti Malaysia Sabah. Only Scolytinae and Platypodinae were 

sorted into morphospecies under the binocular microscope and put separately into microcentrifuge tubes 

with 95% ethanol for further identification. One to a few individuals of each morphospecies were shipped 

to RAB for identification. 

Results

　A total of 154 species belonging to the two subfamilies comprising 7,257 individuals were documented: 

20 species (30 individuals) from the subfamily Platypodinae and 134 species (7,227 individuals) from 

Scolytinae (Table 2).

　The raw data for each type of forest and each year are shown in Supplemental Materials (Tables S1-S9).
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Table 2   Summary of coleopteran species belonging to the subfamilies Scolytinae and Platypodinae 
of the family Curculionidae captured using 12 ethanol-baited traps from 2017 to 2020 at the 
Primary Forest (PF), Disturbed Forest (DF), and Plantation Forest (PL).
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