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“The Prionus borer is the grub or larval 

stage of a large longhorned beetle called 
the broadnecked root borer (Prionus 
laticollis). Recently, the sex pheromone 
of a closely related species, P. californicus 
was identified, as a first step in the 
possible development of non-insecticidal 
methods of monitoring and managing 
this important class of pests.”

Although the number of wood-boring beetles attacking fruit 
trees is relatively small and their infestations sporadic, 
some species found in New York are able to slowly weaken 

and eventually kill 
a tree that was once 
healthy (Agnello 
1999).  The Prionus 
borer is the grub 
or larval stage of a 
large longhorned 
beetle called the 
broadnecked root 
borer (Prionus la-
ticollis), which is 
among the largest 
of the North Ameri-
can beetles (Figure 
1); the adult can be 

over 1 3/4 inches in length, and the fully grown borer larva can reach 
3.5 inches.  During the past few years, these borers have been found 
in the roots and crowns of Red Delicious apple trees in a commercial 
orchard near Northport, Long Island; several trees in the orchard 
were attacked and as many as 3–4 borers were found in each tree.  
Broadnecked Prionus has also been reported damaging apple roots 
in Rhode Island and New Hampshire.  Unlike other tree-boring 
insects, these beetles usually select mature, healthy trees to attack.  
All injury is caused by the larvae; adults do not feed.
 Adults of this species emerge from the soil in late June through 
the first week of August in NY, peaking in mid-July.  They remain 
hidden beneath loose bark or debris at the base of the tree, except 
during early evening and night hours.  The females live for only 1–2 
weeks, but are capable of producing hundreds of eggs during that 
time, mostly in the soil near the base of host trees.  Beetles fly at night, 
and may be attracted to lights; female broadnecked root borers have 
not been observed to fly.  
 Larvae of the Prionus root borers are among the largest of insects 
that attack apple trees.  These large grubs are fleshy, elongate, and 
creamy white to yellowish, with three pairs of small legs and small 
heads armed with strong black mandibles (Figure 2).  After hatch-
ing out, the young borers dig down to the roots and begin feeding 
on the bark.  They move through the soil from one root to another, 
feeding on the surfaces of small roots and eventually enter the wood 
of buttress roots and other large roots close to the root crown.  Their 
tunnels may be up to 5/8-inch in diameter.  Several large larvae may 
be found feeding independently in a small section of a large buttress 
root.  Their feeding period lasts 3–4 years, during which time the 
roots may become so riddled that separate tunnels all blend together 
into a large chamber.  The area where they have been feeding is filled 
with dark, decomposing frass and wood chips (Figure 3).  Any solid 
wood quickly decomposes.  Injury manifests itself as a gradual de-
cline, and tree death results from young larvae feeding on root bark 
and older larvae tunneling into the roots.  Damaged roots exhibit 
deep, sharply defined channeling and tunneling.  Affected trees often 

Figure	1.	 Adult	 female	 broad-
necked	root	borer, Prio-
nus laticollis.

Figure	2.	 Mature	 broadnecked	
root	 borer	 larva;	 actual	
size	3.5	inches.

Figure	3.		Gallery	of	Prionus	borer	filled	with	darkened	frass.

have a very sparse canopy.  Roots 
may be removed to such an extent 
that trees may be pushed out of 
the ground by hand. 
 The broadnecked Prionus is 
found from southeastern Canada 
south to Georgia and west to the 
Mississippi River.  Its hosts in-
clude many trees and shrubs such 
as highbush blueberry and species 
of Malus (apple), Tilia (linden), 
Quercus (oak), Populus (poplar), 
Prunus (cherry, peach, plum, and 
prune), Cornus (dogwood), Acer 
(maple), and Rhododendron.  
Management of Prionus is labor-
intensive and expensive because 
pesticides cannot effectively con-
trol established infestations, and 
there are no effective biological 
or host plant resistance alterna-
tives.  The only means of preven-
tion is through trunk-applied 
applications of chlorpyrifos, a 
broad-spectrum insecticide that 
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is under increasing regulatory 
scrutiny and destined not to be 
available over the long term.  
Existing infestations can be 
eliminated only by fumigating 
the soil or eliminating the host 
apple trees once infestations 
are found, which results in 
decimated orchard plantings.  
 Recently, researchers in 
the western US identified the 
sex pheromone of a closely 
related species, P. californicus, 
as a first step in the possible 
development of non-insecti-
cidal methods of monitoring 
and managing this important 
class of pests (Cervantes et al., 
2006; Rodstein et al. 2009).  In 
preliminary studies, they showed that female P. californicus produce 
a powerful sex pheromone that specifically attracts males of this 
and related Prionus species, including the broadnecked Prionus.  
This was the first conclusive demonstration of a sex pheromone in 
this group of beetles.  In 2010, we collaborated with this group by 
conducting field-trapping trials to assess the effectiveness of this 
pheromone in detecting the distribution and seasonal activity of 
this species in NY apple systems.

Methods
In late June, we set out pitfall traps baited with Prionus pheromone 
at a known orchard site in Northport, Long Island, NY, where this 
species had been detected in the past, to assess its ability to attract 
adult males of broadnecked Prionus and to document the timing of 
their emergence and flight period in eastern NY.  The traps, consist-
ing of a plastic funnel inserted into the lid of a 2-qt plastic jar (Figure 
4), were buried so that the funnel opening was flush with ground 
level.  Four traps were placed at various spots in and alongside 
the orchard on June 22; by the next day, adults had already been 
trapped (Figure 5).  Traps continued to be checked approximately 
twice weekly through July.  To gather information on the general 
distribution and occurrence of this species in another non-orchard 
habitat in the state, two additional traps were placed in a mixed pine 
and hardwood forest outside of Geneva on June 28, and checked 
every 2–3 days until the first week of August.  In all cases, beetles 
captured were collected and preserved for identification.

Results
The pheromone traps proved to be very effective in attracting 
adult Prionus males from the general area in each of the locations 
surveyed.  An average of up to 4-5 beetles per trap was collected 
on each sampling date for approximately 4 weeks in each location 
(Figure 6), with peak captures occurring within the first two weeks 
of each respective population’s appearance; all specimens were 
identified as Prionus laticollis, the broadnecked root borer.  Two 
related species, P. imbricornis and P. pocularis, have also been re-
ported being taken in traps baited with this pheromone, but these 
appear not to occur in our region.   Most of the adult male activity 
appears to be restricted to the month of July in NY, although oc-
currence in 2010 was probably a bit earlier than normal, owing to 
the advanced and unusually warm season.
 Temperature data taken from New York State IPM NEWA 
weather stations in Geneva and Farmingdale, NY (about 15 miles 
from the Northport orchard), show that first emergence of the 
beetles at each site generally corresponded to an accumulation 

Figure	6.	 Prionus	 beetles	 captured	 in	 pitfall	 traps	 and	 degree	 day	
accumulations	in	two	NY	locations,	2010.

Figure	4.		Pitfall	trap	used	for	monitoring	Prionus	
beetles.

Figure	5.		Male	Prionus	beetles	in	the	bottom	of	pitfall	trap.

of approximately 1100 DD (base 50°F) from a Jan. 1 start date.  
During a year with more normal summer temperatures, we would 
anticipate emergence to begin roughly 7–10 calendar days later, 
respectively, in each location, placing the majority of the beetle 
activity during the month of July. 

Conclusions
We anticipate that this pheromone could find a useful application 
in monitoring the distribution and abundance of broadnecked 
Prionus, allowing us to formulate a protocol for seasonal moni-
toring of this pest that will allow suitable preventive measures 
to eliminate the threat they pose to established apple plantings.  
Ultimately, it might also be exploited for control of this insect via 
pheromone-based mating disruption, mass trapping, or attract-
and-kill strategies.  We hope to expand these field trapping trials 
in succeeding years, including other sites not necessarily in prox-
imity to apple growing regions.  We are interested in the specific 
situations in which these beetles end up becoming a pest of apple 
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Figure	5.		Male	Prionus	beetles	in	the	bottom	of	pitfall	trap.

trees, and the ability to reliably capture them is an important first 
step in this process.
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