
Managing Ambrosia 
Beetles in Apple 

Ambrosia beetles are opportunistic pests that attack stressed apple trees, boring into trunks and 
introducing specialized fungi[1]. In Michigan, two species are important in apple orchards, but they are 
difficult to distinguish without magnification. They are the black stem borer (Xylosandrus germanus) and 
the maiche borer (Anisandrus maiche) (Fig. 1).

Increased attacks in orchards have been noted 
in the Great Lakes region in the last few years.

Ambrosia beetles do not attack healthy trees. 
They are attracted to ethanol released by 
stressed trees (e.g., freeze injury, fire blight 
infection[4], flooding, pruning, etc.).

Adults are tiny (1/16–1/8 inch), about the size of 
a sesame seed, black to brown in color. Only 
females fly, and they spend little time outside a 
host. They attack over 200 trees including apple, 
oak, maple, beech, and more.

Figure 1a. Black stem borer 
(Xylosandrus germanus) – 
established since the 
1930s[2], active mainly in 
early spring.

Figure 1b. Maiche borer 
(Anisandrus maiche) – 
first detected in the U.S. in 
2006[3], flies later in the 
season and extends the 
risk period. 

Photo credit for both images: Rachel Osborn, Pest and Disease Image Library

Identifying ambrosia beetle injury
Both borers only attack trees that are stressed[5], 
though this stress may not be visible to humans. 
Stressed trees release ethanol, attracting the beetles. 

Beetles colonize trees that are already compromised 
in some way, meaning their presence may act as a 
signal that the orchard is experiencing stress. Beetles 
alone are likely not causing tree death. 

Boring holes may cause sap to ooze from the tree as 
part of its defensive response. These sap deposits 
cause growth of black sooty mold on the bark (Fig. 2).

In Michigan, boring holes are often concentrated on 
the trunk above the graft union, which may indicate 
stress from freeze injury, herbicide injury, or other 
factors. Attacks and trap captures are typically higher 
along orchard edges, near woodlots, on poor soils, 
and in trees with weaker rootstocks.

Beetles as farmers?

Ambrosia beetles are 
fungus farmers, using trees 
as their “farmland”. 

These beetles don’t eat trees - at least not 
directly. They carry species-specific fungi in 
specialized “pockets” on their body called 
mycangia. When females bore into the xylem, 
they create galleries and inoculate the wood 
with that fungus. That fungus (not the tree) 
feeds both the adults and their young.
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Identifying ambrosia beetle injury (cont.)

What to 
look for: 

(1) Small, round 
holes (≈ toothpick size) in 
the trunk or scaffold wood.

(2) Oozing sap or dark 
staining (sooty mold) 
below holes.

(3) Limb flagging or 
branch die-back (this is 
less commonly observed).

(A) (B) Figure 2. 
Ambrosia beetle 
damage on 
apple trees. (A) 
An ambrosia 
beetle boring 
into a hole (see 
arrow) and (B)  
multiple attacks 
along the trunk 
(marked with 
paint) with 
typical dark 
sooty mold 
growth occurring 
around the 
holes. 

Seasonal activity
Females emerge and search for new hosts, boring into 
trees to establish fungal colonies and lay eggs. 
Management is only effective during this activity or flight 
period, when females are actively seeking hosts and are 
exposed outside the wood. 

Both borer species are found throughout Michigan apple 
orchards, though the dominant species and their overall 
abundance varies (Figure 3). 

Black stem borers (BSB) overwinter as adults, becoming 
active in late April or early May, typically after two 
consecutive days ≥68°F or around forsythia bloom. Two 
activity peaks for BSB usually occur, with most activity 
ending by late June (Figure 4).

Maiche borers overwinter as juveniles, seeking new 
hosts starting early June. They also remain active late 
into the fall, depending on temperatures (Figure 4).

Figure 3. In 2025, we trapped for ambrosia 
beetles at 20 orchard sites across Michigan. 
N is the total number of beetles caught per 
site. Pie charts show the proportion of black 
stem borers (white) vs. maiche borers (green).

Figure 4. Average trap captures of the two beetles in northern Michigan orchards from 2023–2025 showing 
annual variation. Black stem borer peaks in late May–early June, while Maiche borer peaks in July–August. 



Monitoring
Monitoring for ambrosia beetles is mainly done to determine whether females are active. Ethanol-baited 
traps are the standard tool, and commercial lures are widely available. Vodka or hand sanitizer can be 
used as substitute lures, but they volatilize quickly and require more frequent replacement.

Bottle traps with a drowning solution (50% glycol or soapy water) or sticky cards can be used to capture 
beetles. Sticky cards are commercially available. Bottle traps are easy to make from plastic containers 
(see Figure 5).

Where and when to trap: Place traps along orchard edges—especially near 
wooded areas—about 1.5-3 ft above the ground. Deploy traps by mid-April, or 
earlier if there are warm spring conditions. Check traps at least weekly. First 
capture signals the start of a management window if warm conditions persist.
How to identify: Most beetles captured in apple orchards in ethanol-baited 
traps are the two target species attacking apple (black stem borer and Maiche 
borer) though other species may occasionally be present. Their size will be the 
most important clue, but a microscope is required for distinguishing among 
species. Consult your local extension educator for assistance. 

Figure 5. An 
example of a bottle 
trap with a drowning 
solution and an 
ethanol lure hung 
inside from the top. 

Success with trapping:
o Use ethanol-baited traps (bottle, panel, or funnel) — ethanol is the key 

attractant for ambrosia beetles.
o Place traps on orchard edges, especially near woodlots or stressed 

trees, at ~2-3 feet from the ground. 
o Deploy early (late March–early April in Michigan) before first warm 

spells; check at least weekly.
o Keep unused lures in the freezer and replace in the field when needed.
o Use trap data to detect flight spikes and risk, not as a control method.

Non-chemical management
Ambrosia beetles are attracted to ethanol released by stressed trees, so reducing stress lowers risk. 

Common stressors may include freeze injury, weak rootstocks, flooding or poor drainage, topworking, 
nutrient imbalance, herbicide injury, chemical thinners, and fire blight.

There are no established economic thresholds for this pest complex. Michigan data suggest trees with 
>6 holes are more likely to be reinfested and may act as ongoing attractants. 

Remove dead or dying trees when possible. Burn or properly chip and compost brush piles, which can 
serve as sources of new infestations.

Ongoing Research into semiochemical repellents including verbenone (e.g., SPLAT® Verb) and methyl 
salicylate show promise for reducing attacks, but no product is currently registered for use in apple[6]. 
Current research also aims to better identify stressors driving susceptibility (e.g., rootstock, drought, 
chemical injury) and determine whether stress-reducing practices can improve prevention.
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Chemical management
The ultimate control for ambrosia beetles is 
to eliminate tree stress. When not 
possible, insecticide applications may be 
warranted. 

Few insecticides are specifically registered 
for ambrosia beetles in apple. Pyrethroid 
trunk sprays have shown the most 
consistent performance[7] (Table 1), and 
nearly all pyrethroid products have 
demonstrated efficacy. 

Recent trials conducted by our team 
suggest that bifenthrin may provide better 
residual activity compared to other 
pyrethroids. Kaolin clay (e.g., Surround) 
may help deter beetles from boring. 
Always consult the label prior to making 
any application. 

There is some evidence that diamides and 
the neonicotinoid Assail, when applied with 
the right surfactant, can reduce infestation. 
However, performance has been variable. 
More research is needed before we can 
recommend these products. 

Timing is critical. Insecticides are only 
effective when females are flying and 
searching for hosts in spring. Once beetles 
bore into the trunk, beetles are protected. 
Use traps to help with timing. 

Pyrethroids are short-lived and typically 
protect trees for only 7–10 days. Repeated 
applications can disrupt orchard IPM 
programs and may flare mites, aphids, or 
other secondary pests. 

Table 1. Insecticides that may reduce ambrosia beetle 
infestation when applied as a trunk spray in apple orchards 
when females are flying in search of a new host tree. 

IRAC Product Active 
ingredient

Relative  
non-target 

toxicity
3A Brigade Bifenthrin High

3A Danitol Fenpropathrin High

3A Warrior II, 
Lamcap II, etc

Lambda-
cyhalothrin High

3A Perm-up, Permethrin, 
etc. Permethrin High

UN Surround Kaolin clay Low
NOTE: The information contained within this article does not supersede 
pesticide label directions, nor is it meant to be exhaustive in terms of 
available materials registered for use in pome fruit against ambrosia 
beetles. To protect yourself, others, and the environment, always read 
the label before applying any pesticide.

Key points:
o Tree stress drives attacks. Managing stress is the 

foundation of control.
o In Michigan, black stem borer flies in early spring 

and Maiche borer extends risk later into 
summer/fall.

o Insecticides work only during female flight — once 
beetles bore into trees, insecticides are ineffective. 

o Monitoring with ethanol-baited traps helps time 
management action.

o Repeated pyrethroid use can cause an imbalance to 
your IPM program.
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