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Flatheaded wood borers are significant pests of nursery stock and fruit and nut trees
in the Pacific Northwest. These beetles belong to the genus Chrysobothris in the family
Buprestidae. Members of the Buprestidae family are known as jewel beetles or
metallic wood-boring beetles because of their iridescent metallic coloring.

The Burpresid family includes over 100 species in North America, including other
important forest and agricultural pests such as the invasive emerald ash borer (Agrilus
planipennis), which is now impacting ash trees in Oregon, and rose stem girdler (
Agrilus cuprescens), which affects raspberry and blackberry. Bronze birch borer (Agrilus
anxius) is a native species to the United States, but is invasive in Oregon, where it is
incredibly destructive on birches (Betula spp.) in landscape plantings.

The native buprestids — flatheaded appletree borer (Chrysobothris femorata) and
Pacific flatheaded borer (Chrysobothris mali) — are important economic pests that
damage a wide range of commercially grown deciduous trees and shrubs. A third
species, the flatheaded cedar borer (Chrysobothris nixa), targets cedar and juniper
nursery trees.

Pacific flatheaded borer
adult.
Credit: Chris Hedstrom, © Oregon

State University

Flatheaded borers damage trees by girdling trunks and branches, leading to reduced vigor and, in severe cases, tree
mortality. While management costs, loss of trees and yield loss from damage are expensive problems for orchardists,
nursery producers are burdened with having to ship undamaged and uninfested trees.

Flatheaded appletree borer (FAB) is more prevalent in the eastern, central, and southeastern United States, while
the Pacific flatheaded borer (PFB) and flatheaded cedar borer (FCB) are restricted to areas west of the Rocky
Mountains. PFB is typically more of an economic issue in orchards and nurseries compared to the FAB. The FCB
sometimes causes major losses of arborvitae and other nursery crops in Oregon.

This publication focuses on FAB and PFB, providing information on their life cycle, host preferences, scouting
techniques and pest management strategies to help commercial growers effectively manage these pests. In general,
the life cycle, damage and management of FCB are thought to be similar to those of FAB and PFB.
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Life cycle and biology
Flatheaded borers typically have one generation per year, although some larvae may
require up to three years to develop in the host plant before emerging as adults.
Adults are dull bronze with metallic copper-colored spots on their wing covers. The
FAB is the larger species with an average body length of 0.43 inches compared to 0.33
for PFB. Size alone cannot distinguish between species because there is considerable
overlap in the range of sizes. In both species, female insects tend to be larger than
than males. These highly active, sun-loving insects buzz while flying and can quickly
conceal themselves or take flight when disturbed. In Western Oregon, adult borers
begin emerging in late May, continuing through August, with peak emergence in June
and July. Adults fly for approximately three to five weeks. The adult beetles can feed
on tender bark and leaf margins, and feeding can increase their survival.

Flatheaded borers mate and females begin laying eggs soon after emergence,
selecting cracks in the bark, damaged areas caused by sunburn or sunscald, or natural
crevices such as those at leaf nodes or stem bases. They strongly prefer sun-exposed
sites on weakened or stressed trees. The eggs are yellow, disklike, and wrinkled, and
are typically laid singly. Eggs hatch two to three weeks after oviposition, meaning the
first egg hatch may occur as early as June. Exact timing can vary depending on
environmental conditions and adult emergence timing.

Once hatched, larvae bore directly into the tree through the bottom of the egg cuticle,
feeding just beneath the bark in the cambium layer. Feeding creates irregular tunnels
partially filled with powdery frass, a distinctive sign of infestation. The larvae are
yellow to yellowish-white and legless. You can identify them by a broad, flat
enlargement of the thorax just behind the head, which has large mandibles or jaws.
Although it is not technically the head that is enlarged, the larvae’s general
appearance gives flatheaded borers their name.

As temperatures cool in fall, larvae of the Pacific flatheaded borer migrate deeper into
the tree’s heartwood to construct pupal chambers where they overwinter. Flatheaded
appletree borers, however, may overwinter in either the sapwood or the heartwood,
depending on environmental conditions. The overwintering larvae enter a prepupal
stage and remain dormant until spring, when they rapidly pupate and emerge as
adults, completing the cycle.

Research conducted from 2017 to 2019 by Nik Wiman at Oregon State University
modeled the emergence timing of Pacific flatheaded borer adults. Results showed
emergence consistently occurred between June 1 and July 28 each year, with 100%
emergence completed by late June or late July (see Figure 1).

Eggs of Pacific flatheaded
borer may be oviposited
on bark and in wounds.
Credit: Heather Andrews, © Oregon

State University

Pacific flatheaded borer
larvae.
Credit: Nik Wiman, © Oregon State

University

Flatheaded apple tree
borer adult.
Credit: Joseph Berger, Bugwood.org
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Figure 1. Life history of Pacific flatheaded borer in Western Oregon from studies with young hazelnut trees.
Credit: Wiman Lab, © Oregon State University

Identification
Distinguishing between flatheaded apple tree borer and Pacific flatheaded borer can be difficult in the field, as the
two species are quite similar in appearance. For accurate species identification, you need a known sample for
comparison. If you are unsure, send specimens to the Oregon State University Plant Clinic in Corvallis for expert
identification. There is no charge for insect identification at the OSU Plant Clinic.

Adults
Size:

PFB: 6–12 millimeters (0.24–0.47 inches) in length, with females larger than males.•
FAB: 7–15 millimeters (0.29–0.58 inches) in length. Although size classes overlap, FAB is typically larger than
PFB.

•

•

Coloration:
PFB: Dark brown to reddish copper, with reddish spots on the elytra (the hard, protective wing covers). The
underside of the abdomen is shiny and metallic blue or turquoise.

•

FAB: Greenish-bronze coloration on both the top and underside, with lighter zigzag patterns on the elytra.•

•

Larvae
Both species have similar larval characteristics. Because of these similarities, larval identification is not a good way
to distinguish between FAB and PFB. Instead, try to rear adults from infested wood if you need to identify the
species. Characteristcs include:

Yellow to white coloration. Mature larvae are roughly 19–32 millimeters (0.75–1.5 inches) in length.•
Enlarged, flattened thorax (middle body segment where the legs are attached).•
When disturbed, the larvae curl into a characteristic "hook" shape.•

Eggs
Eggs of both species are yellow to white, disk-shaped and approximately 1 millimeter in diameter. They are often laid
in bark crevices, though they are rarely seen in the field.
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Graft locations may also
aid flatheaded borer
attack.
Credit: Nik Wiman, © Oregon State

University

Host selection
Both flatheaded apple tree borer and Pacific flatheaded borer have a wide range of
hosts, feeding on many deciduous trees, shrubs and fruit trees in natural, urban,
orchard and nursery settings. Common hosts for FAB include maple, oak, sycamore,
tulip poplar, willow, rose and cotoneaster. PFB targets similar species, preferring
shrubs and trees like apple, pear, plum and cherry. In Oregon, these pests can impact
several key horticultural crops, including hazelnuts, cherries, pears and deciduous
trees commonly grown in nurseries, such as maple, rowan, cherry, plum and crabapple.

Flatheaded borers tend to cause the most damage to younger, stressed trees, though
older trees in weakened conditions are also susceptible. Stressors such as drought,
heavy pest infestations, transplanting, mechanical damage, sunburn and sunscald can
make trees more vulnerable to attack.

PFB has a particular affinity for trees weakened by disease, such as fire blight, which is
common in pear and apple orchards. The insect often attacks grafted trees at the graft
union, which is also an area of the tree that is prone to sunburn. Establishment stress
in new orchard plantings can lead to devastating attacks by PFB, resulting in a high
percentage of trees needing to be replanted. Orchards planted with bare root trees
earlier in the fall and winter tend to fare better than those that are planted closer to
spring.

Scouting and damage
Both Pacific flatheaded borer and flatheaded apple tree borer larvae cause
damage by tunneling under the bark of host trees to feed on the cambium.
This results in irregular galleries that fill with fine, sawdust-like frass. While
the larvae emit little frass outside the tree, depressions and cracks in the
bark may make the frass visible. Occasionally, frass may even be seen on the
ground at the base of the tree.

This feeding activity can weaken the tree's structure, leading to dieback, or in
severe cases, the death of the entire tree. In smaller trees, the larvae can
easily girdle the whole trunk circumference, leading to tree death.

Flatheaded borer damage is particularly concerning because trees that do
not show immediate signs of stress from feeding may become more prone to
breakage in future years, especially during high wind or heavy crop loads.
This is due to the compromised structural integrity of the branches and
trunk.

Older trees are less likely to die outright from larval feeding but may become
weakened over time, contributing to their eventual decline. Below are some
key indicators to look for when scouting for flatheaded borers, along with
their timing in relation to the borer's life cycle.

Pacific flatheaded borer pair in a
field cage, showing feeding
damage to leaves and bark.
Credit: Heather Andrews, © Oregon State

University
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Girdling of sapling.
Credit: Nik Wiman, © Oregon State University

Collapsed cambium.
Credit: Nik Wiman, © Oregon State University Peeled bark exposing frass.

Credit: Karla Addesso

Timing for scouting
Spring (March to May): Last year’s damage becomes highly evident.
Dissecting damaged wood may reveal larvae, prepupae and pupae as the
end of this period approaches.

•

Early to midsummer (June to July): Adult flatheaded borers emerge during
this period. Larvae are actively feeding under the bark.

•

Late summer to early fall (August to October): Larvae move into the
heartwood to overwinter, making this a critical time for scouting for early
signs of damage.

•

Winter (November to February): Winter is a good time to scout and
remove damaged trees during pruning or other activities. Replant
damaged trees. Shredding or burning infested plant material will prevent
the emergence of adult borers from infested wood.

•
Larvae (bottom center) pupae (left,
top, right), and adult (center)
Chrysobothris mali. Sclerotization
of the pupa is evident in the three
pupae on the bottom right.
Credit: Heather Andrews, © Oregon State

University
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