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Synonymy
Dermestes sexdentatus Börner, 1776

Bostrichus pinastri Bechstein, 1818

Ips sexdentatus junnanicus Sokanovskii, 1959

Taxonomy
Ips sexdentatus belongs to the large genus of conifer 
feeding bark beetles Ips DeGeer (Insecta: Coleoptera: 
Curculionidae: Scolytinae: Ipini) (Wood 1982, Cognato and 
Sun 2007). The genus is characteristic by having the elytral 
declivity always steeply sloped, excavated, and armed by 
several spines around the margins.

Introduction
Bark beetles are among the most important forest insects. 
Numerous species have been introduced to non-native 
regions globally, with some becoming invasive and causing 
substantial damage. Ips sexdentatus, also known as the six-
toothed spruce bark beetle, primarily colonizes 
Mediterranean pines. Occasionally, it also colonizes other 
conifer species, like spruce, but rarely. Although not yet 
recorded outside its native range, it has been included on 
the 2023 Priority Pest List designed by USDA’s Animal and 
Plant Health Inspec-tion Service (APHIS) due to its high 
potential to invade the North American continent.

Ips sexdentatus primarily feeds on phloem (inner bark, 
phloeophagous) and inadvertently vectors several fungi, 
including Ophiostoma spp. (Ascomycota). One such 
fungus is Ophiostoma brunneo-ciliatum, which is known 
for causing “blue-stain” discoloration in wood and timber 
(Villari et al. 2012, Linnakoski et al. 2012). Similar to other 
Ips species, Ips sexdentatus males initially colonize trees, 
constructing chambers in the phloem to attract females for 
mating. Typically, multiple females, usually two to five, 
mate with a single male. Mated females excavate 
lengthwise galleries starting from the mating chamber to 
lay eggs.
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Identification
The body length ranges from 5.0 to 8.0 mm (~1/8–3/8 in) 
(Figure 1, A-B). The protibia of all Ips (tibia of the first leg) 
bears four or five separated denticles on the outer margin 
(without counting the apical spine, the “uncus”) (Douglas 
et al. 2019). Ips sexdentatus is characterized by following 
unique combination of morphological features: In females, 
the heads are characterized by transverse carina (elevated 
ridge); the elytral declivity (the sloping part of the elytra) is 
gradual, and each lateral margin displays six denticles, with 
the fourth spine being the largest (Douglas et al. 2019).

This species may be confused with several Ips species native 
to North America, such as Ips calligraphus Germar and Ips 
apache Lanier(Insecta: Coleoptera: Curculionidae: Scolyti-
nae). While all three species feature six spines on each side 
of the elytral declivity, several morphological characteristics 
help distinguish Ips sexdentatus. Ips sexdentatus is larger 
than most other species in this genus (Sellamuthu et al. 
2021). There is a size overlap between smaller Ips sexdenta-
tus specimens and larger individuals of Ips calligraphus and 
Ips apache so, additional features must be considered. One 
such feature is the presence of the largest spine at the fourth 
position (from eltral summit to elytral apex) on the elytral 
declivity (Figure 2, A-B) (Douglas et al. 2019), although 
this feature is variable in Ips calligraphus. Moreover, Ips 
sexdentatus is missing punctures on interstriae 2 and 3 on 
the basal third of the elytral top; the punctures are present 
in Ips calligraphus and Ips apache (Douglas et al. 2019).

Ips sexdentatus galleries are very similar to those of most 
other Ips and cannot be easily used as a diagnostic char-
acter. The system consists of three to six slightly sinuous 
maternal tunnels, which start from the large mating cham-
ber. The sinuous larval galleries with a roundish chamber 
at the end are usually shorter than the maternal galleries 
(Faccoli 2015).

Distribution
Ips sexdentatus naturally occurs in a wide range of 
ecosystems across Eurasia and has been documented in 49 
countries (Douglas et al. 2019).

Life Cycle
As in most beetles, the life cycle of Ips sexdentatus includes 
four stages (egg, larva, pupa, and adult). Females start to lay 
eggs one to seven days post-mating, with eggs developing 
into larvae after approximately three weeks. Both the larval 
and pupal stages each span roughly two weeks in duration 
(Sarikaya et al. 2012). A female Ips sexdentatus typically 
produces up to 60 offspring, maintaining an approximately 
balanced sex ratio (Pineau et al. 2017). Typically, females 
of Ips sexdentatus create niches along their galleries under 
the bark to lay single eggs in each niche. The species is 
known for its fast reproduction, able to produce two or 
more generations annually (Rossi et al. 2009, Ozcan et al. 
2011, Jeger et al. 2017). For example, in Turkey, which has 
a similar latitude to the Eastern US, the first generation 
usually begins around April to May. By the end of June, 
newly molted adults fly away in search of new host plants, 
signaling the start of the second generation. A third 
generation often begins towards the end of September 
(Ozcan et al. 2011). However, this generational frequency 
can vary and is influenced by several biotic and abiotic 
factors, including temperature and the availability of host 
plants. For instance, populations in the tropical mountains 

Figure 1. The female dorsal and lateral views of Ips spp., A-B: Ips 
sexdentatus Börner: C-D: Ips calligraphus Germar, a native Southeastern 
US species that can be potentially confused with Ips sexdentatus.
Credits: Yiyi Dong, UF/IFAS

Figure 2. The declivity of A) Ips sexdentatus, and B) Ips calligraphus.
Credits: Yiyi Dong, UF/IFAS

Figure 3. The occurrence data of Ips sexdentatus. Each dot is one 
observation from the USGS Biodiversity Information Serving Our 
Nation (BISON) and the Global Biodiversity Information Facility (GBIF).
Credits: © OpenStreetMap contributors, © OpenMapTiles, GBIF

https://www.sciencebase.gov/catalog/
https://www.gbif.org/
https://www.openstreetmap.org/copyright
https://openmaptiles.org/
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in Thailand have more generations annually compared to 
those in the temperate Western Europe.

Hosts
Ips sexdentatus has been recorded from many conifer tree 
species within the Pinaceae family. These include various 
species of pine (Pinus), such as Pinus brutia Ten, Pinus 
sylvestris L., Pinus armandii Franch, Pinus heldreichii 
Christ., and Pinus nigra Arn; spruce (Picea), including Picea 
orientalis (L.) Link; fir (Abies), including Abies nordmanni-
ana (Stev.) Spach; as well as some species of cedar (Cedrus) 
and larch (Larix) (Wood and Bright 1992, Cognato 2015).

Damage
Ips sexdentatus typically is not a primary reason for tree 
death, infesting declining and dead trees rather than ac-
tively killing healthy ones. Under normal circumstances, its 
economic impact is limited to the introduction of ophiosto-
matoid fungi, which can discolor wood (Jeger et al. 2017), 
Davydenko et al. 2021). This beetle often co-colonizes trees 
with other bark beetle species, such as Tomicus piniperda 
L. (Faccoli 2015). However, Ips sexdentatus can become a
more significant threat during periods of high population
density, contributing to tree dieback and economic losses. A
notable example of this was observed in southwest France
in 1999, where Ips sexdentatus colonized trees damaged by
a windstorm (Rossi et al. 2009).

There have also been occasional reports of Ips sexdentatus 
infesting and purportedly killing pine or spruce trees in 
Turkey and Europe (Fernández 2006, Zink et al. 2019, 
Knížek and Véle 2022). While the species typically targets 
weakened trees, impacted by factors such as wildfire, wind-
storms, and drought (Fernández 2006, Rossi et al. 2009, 
Davydenko et al. 2021), there is evidence to suggest that in 
conditions of large population buildup, Ips sexdentatus may 
also attack healthy trees (Fernández 2006).

Diagnosis
Trees infected by Ips sexdentatus exhibit typical symptoms 
of bark beetle colonization, including branch dieback, 
yellowing needles, entrance holes, frass or sawdust, and 
resin flow on the bark. Wood discoloration is also a sign 
of attack by Ips sexdentatus, as these beetles often carry the 
blue stain fungi.

Invasion status
Ips sexdentatus is regulated as a quarantine pest in several 
countries, such as some European island countries (Ireland 

and Cyprus) (Jeger et al. 2017). It has also been recently 
added to the USDA’s Animal and Plant Health Inspection 
Service’s 2023 Priority Pest List, highlighting its high 
potential for invasion to the North American continent.

Invasion pathway
Trade or transportation of large coniferous wood sections 
with bark, including some wood packaging materials, 
represents significant risks as a dispersal pathway for Ips 
sexdentatus across different regions. The movement of 
such materials can inadvertently provide a refuge for Ips 
sexdentatus, facilitating their spread to new areas. The 
likelihood of establishment and subsequent ecological 
impact is considerably higher if these beetles are introduced 
into areas where their primary host, spruce, is prevalent.

Smaller plant parts, wood without bark, and live plants are 
less likely to facilitate the spread of Ips sexdentatus. Human-
mediated movement, particularly through wood products 
and wood packaging, is identified as the primary pathway 
for the species’ introduction and spread beyond its native 
range (Jeger et al. 2017).

Management
Management of secondary conifer-infesting bark beetles, 
like Ips sexdentatus, primarily involves preventing tree 
stress. Trees in plantations are more susceptible to attacks 
by secondary borers during stress periods, particularly if 
they have not been conditioned to handle environmental 
stressors. Practices such as thinning and stand diversifica-
tion are crucial for adapting these trees to such stressors.

For monitoring purposes, Ips sexdentatus can be attracted 
to traps baited with theaggregation pheromone compo-
nents: ipsenol, ipsdienol, and 2-methyl-3-buten-2-ol.

In its natural range, Thanasimus formicarius Linnaeus 
(Insecta: Coleoptera: Cleridae) and Temnoscheila caerulea 
Olivier (Insecta: Coleoptera: Trogossitidae) are natural 
predators of the larvae and adults of Ips sexdentatus, which 
could potentially be used as biological controls where these 
insects are absent (Warzée et al. 2006, Özcan and Kocoglu 
2018, Bracaliniet al. 2021). Congeners of these generalist 
subcortical predators are already present and common in 
North America.

To effectively mitigate the risk of Ips sexdentatus and other 
bark beetles invading from overseas, it is critical to adopt 
both preventative and responsive strategies. Closing the 
invasion pathways, as emphasized by Lovett et al. (2016), is 
a fundamental step. This involves regulation and inspection 
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of international trade, especially of wood products and 
packaging, and proactive monitoring. As Rabaglia et 
al. (2018) suggest, these systems should be capable of 
early detection, enabling rapid response to any potential 
infestation. Such efforts are not only essential for managing 
existing beetle populations but are also the most effective 
measures currently available to prevent future invasions. 
Managing invasive bark beetles requires collaboration 
between regulatory agencies, scientific communities, and 
industry stakeholders.
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