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“An alternative tactic for the control of 
dogwood borer infestation of apple tree 
trunks that we are investigating is the use 
of trunk barriers made of novel materials, 
to directly protect the trunk surface 
from the ovipositing females and larval 
feeding. Our research has shown that 
sprayable EVA (ethylene vinyl acetate) 
fibers, sprayed on the trunk can form a 
fibrous barrier that is highly effective 
in preventing dogwood borer damage 
in apples. Another option is elastomers, 
which are essentially rubberized acrylic 
paint, and may offer the potential to 
create long-lasting barriers that can 
stretch as the tree trunks grow. ”
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Trunk damage to apple trees caused by pests, including 
insects such as dogwood borer (DWB), is a significant 
problem that receives inadequate attention in most com-

mercial produc-
tion regions, in-
cluding the north-
eastern US.  Pests 
such as dogwood 
borer pose a par-
ticular manage-
ment challenge 
to apple growers.  
They require ex-
tra consideration 
and extra effort to 
address properly 
because they fall 
outside of normal 
pest management 
program prac-
tices.  These and 
other borer pests 
exhibit sporadic, 
localized infes-
tations, but are 
nevertheless very 

damaging when and where they do occur.  Their mode of attack 
does not lend itself to effective treatment with routine cover 
sprays; it is necessary to protect their point of attack, the trunks, 
using specific measures, which has typically taken the form of 
direct insecticide sprays.  However, dedicated trunk sprays are 
difficult and time-consuming; therefore, many growers either 
don’t employ them or fail to employ them properly.  The need for 
such efforts to be repeated annually (or more frequently) further 
hinders management efforts, and the fact that trunk damage 
does not directly or immediately impact the marketable crop 
can de-emphasize its importance in the grower’s mind, allowing 
significant damage to the orchard to occur.
 One possible alternative to using insecticides for control of 
dogwood borer is mating disruption, which employs inundative 
release of an insect’s sex pheromone to make it difficult for males 
to find females, thus preventing mating.  The pheromone is ap-
plied by attaching dispensers to trees throughout the orchard.  
Mating disruption has been used successfully to control lesser 
peachtree and peachtree borers, which are closely related to the 
dogwood borer.  Previously, commercially available dogwood 
borer sex pheromone dispensers were not very effective, owing 
to the presence of a geometric isomer produced as a contaminant 

in the manufacturing process that was antagonistic to the male 
moths (Leskey et al. 2009).  Recently, researchers in Virginia and 
West Virginia developed a new dogwood borer sex pheromone 
blend that is much more effective than those previously available 
(Zhang et al. 2005).  A manufacturer that develops and distributes 
pheromone dispensers for mating disruption (CBC America, 
Commack, NY) has commercialized this product for dogwood 
borer mating disruption.  Our trials using this dispenser has 
shown promise, as we reported in the Spring 2011 (Volume 19, 
No. 1) issue of the New York Fruit Quarterly.  However, there 
may be cases where the planting size and shape is not optimal for 
implementing mating disruption, or else immigration of mated 
females from high population areas nearby may hinder its effec-
tive use.  
 As an alternative tactic, we were interested in investigating 
the use of trunk barriers made of novel materials, to directly 
protect the trunk surface from the ovipositing females and larval 
feeding.  Growers have traditionally used white latex paint as an 
inexpensive and available option that is easy to apply; however, 
in our field evaluations (Kain et al. 2010), it failed to hold up ad-
equately through the winter, and by the start of the new season it 
had faded and begun to flake off.  Another possible alternative to 
insecticides is the use of fibrous plastic barriers generated in situ 
to deter insect pests.  Hoffmann et al. (2001) demonstrated that 
in situ-generated fibrous barriers significantly reduced maggot 
damage to broccoli and onion plants and provided control com-
parable to insecticides.  Work by Curtis et al. (2002) showed that 
in situ-generated EVA (ethylene vinyl acetate, a common medical 
and food-grade plastic) fibers applied to sweet corn were effec-
tive in preventing bird damage to corn ears.  More recently, we 
compared various trunk treatments and showed that sprayable 
fibrous barriers were highly effective in preventing dogwood 
borer damage in apples (Kain et al. 2010).  In that research, fila-
ments of EVA were directly sprayed onto apple rootstock trunks 
to provide a breathable net-like barrier.  Dogwood borer infesta-
tion was reduced from 19% in untreated controls to 0% in treated 
apples.  Furthermore, these barriers lasted sufficiently long to 
suggest their potential as barriers to rodent damage in orchards.
 Another option is elastomers, which are typically used 
for residential and commercial wall and roof coatings.  These 
elastomeric materials are essentially rubberized acrylic paint, 
and thus offer the potential to create long-lasting barriers that 
can stretch as the tree trunks grow.  Additionally, studies have 
shown that abrasive formulations painted onto saplings were 
effective in deterring beavers from feeding (Nolte et al. 2003), 
so these compounds can also be combined with abrasive com-
ponents such as sand, to deter feeding by voles and other small 
mammals.
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Materials and Methods
 We have begun a project 
to evaluate a combination of 
non-insecticidal alternatives 
to control trunk-damaging 
pests consisting of novel 
barrier technologies, either 
used alone or in combina-
tion with pheromone mat-
ing disruption. Candidate 
barrier formulations being 
evaluated include fibrous 
barriers (Figure 1) made of 
non-woven ethylene vinyl 
acetate (EVA) (Figure 2) 
generated by a hot melt ad-
hesive unit (Figure 3) fitted 
with a hand-held spray head 
(Figure 4), and non-fibrous 
barriers made of common 
elastomeric compounds 
used as commercial build-
ing coatings, applied using 
a paint spray gun (Figure. 
5-6). All barriers are being 
screened for efficacy against 
voles in small-plot trials in 
non-orchard locations with 
known high vole pressure.  
To further examine efficacy 
of DWB control in commer-
cial orchards, all the barrier 
trials are being replicated in 
larger scale field tests, both 
in combination with DWB 
mating disruption (MD) and 
without it.  Pheromone dis-
pensers containing a newly available DWB sex pheromone blend 
are deployed in the orchard blocks, and incidence of trunk damage 
from borers as well as voles is being compared.  Barrier field life 
and durability will be assessed on a regular basis throughout the 
2-year study and for a third year after the project has terminated.
 The trials are being conducted in commercial high-density 
dwarf apple plantings at three orchard sites in Wolcott, NY, where 
burrknots on dwarfing rootstock historically have been infested 
with dogwood borer.  Each site is divided into two main plots, one 
10-acre section designated for pheromone mating disruption, and 
another section or neighboring planting approximately the same 
size where pheromones are not applied.  Each barrier treatment 
was randomly replicated 3 times as sub-plots in the MD and non-
MD plots (for a total of 6 replicates in each orchard site), and each 
replicate consisted of 30 larger trees at one site (in 2 adjacent rows 
x 15 adjacent trees/row) and 40 smaller trees at the remaining two 
sites (20 adjacent trees/row).  The study is a randomized complete 
block design with each orchard site considered a block.
 Barriers were applied between 25 May and 8 June 2011, prior 
to the start of the dogwood borer flight, to the trunks of apple 
trees up to a height of 24 inches from the soil surface, in order 
to provide protection from feeding damage by smaller rodents 
as well as rabbits able to access the trees from on top of snow 

cover during the winter.  In 
the non-pheromone main 
plots at each orchard site, a 
grower standard treatment 
of chlorpyrifos was applied 
and replicated 3 times in 
non-barrier trees, to serve 
as a positive control to com-
pare management efficacy 
of dogwood borer using the 
insecticidal approach.  For 
this treatment, 5 plots of 
10 trees each in the nondis-
rupted orchards received a 
trunk spray of Lorsban 4EC 
at 1.5 qt/100 gal on 15 June, 
applied to the rootstock 
portion of the tree trunks. 
 Each sub-plot barrier 
replicate group also in-
cludes a no-barrier (i.e., un-
treated check) treatment 
in the non-pheromone 
plots and a no-barrier (i.e., 
mating disruption only) 
treatment in the phero-
mone plots; these treat-
ments are also replicated 
3 times in each main plot.  
 All the trees express-
ing burrknots in each plot 
were flagged prior to treat-
ment.  In October 2011, 
barriers were removed 
from 10 trees randomly 
selected from each repli-
cate, and burrknots were 
examined for freshly produced frass, an indication of active 
infestation.  Another 10 trees will be examined in the same 
manner in September/October 2012, and the remaining 10 
trees/replicate will be examined in 2013 after the expiration 
of funding.  All burrknots on each tree were counted and 
examined for the presence of fresh frass.  The percentage of 
burrknots infested per tree was determined.  The data recorded 
for each treatment will be the number of burrknots present and 
the number of burrknots infested at the time of examination.  
 In order to compare the efficacy of using pheromone mat-
ing disruption to control dogwood borer, either as a stand-alone 
tactic or in combination with any of the barrier treatments, 
each of the three orchards include a section approximately 
10 acres in size that receive pheromone dispensers for mating 
disruption (MD).  Isomate-DWB (CBC America, Commack, 
NY) pheromone dispensers were deployed from 11-26 May 
2011 at a rate of 100 (in the one site that had received an MD 
treatment the previous year) to 150/A (in the two sites for which 
this was the first year of MD treatments) and compared with 
the respective nondisrupted portion of the orchards.  In both 
main plots at each orchard site, communication disruption 
was assessed by deploying three large Delta-style pheromone 
traps baited with the improved trinary blend DWB lure (Zhang 

Figure	4.		 Application	 of	 EVA	 trunk	
barrier	 using	 custom	 spray	
gun.

Figure	5.		 Application	 of	 elastomer	
using	spray	paint	gun

Figure	6.		 Row	of	trees	with	elastomer	
trunk	barriers

Figure	1.		 Fibrous	 EVA	 barrier	 applied	
to	a	tree	trunk.

Figure	2.		 Ethylene	vinyl	acetate	(EVA)	
pellets

Figure	3.		 Hot-melt	unit	for	EVA	pellets
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et al. 2005). Traps were 
hung at head height 
in trees along a tran-
sect through a central 
part of the orchard, 
and checked weekly 
through the season.  
 B arr iers  on the 
trees left undisturbed 
(i.e., those not removed 
for determination of 
borer infestation) until 
the end of the second 
and third seasons were 
examined in July and 
November 2011, and 
will continue to be ex-
amined every 4 months 
throughout the remain-
der of the experiment to 
estimate the percentage 
of barrier material re-
maining on the trunk.  
Digital photography 
will be used to cap-
ture baseline images of 
barriers at the time of 
application and then 
compared with images 
of the same trees taken 
at later dates.  This trial 
will take place over two 
years, but a third ob-
servation will be con-
ducted the year after 
expiration of the grant 
so that barrier longevity can be further evaluated.

Results
 During the 2011 season, a few moths were captured in traps 
beginning 3 June, with sustained catch beginning 10 June.  The 
peak trap catch occurred roughly from mid- to late July.  Trap 
catch was monitored through September 14.  Trap shutdown, 
a measure of mating disruption, was 100% in all treated plots.  
Compared with trap captures on the same farms in 2010, only 
low to moderate numbers of moths were captured in all untreated 
control plots in 2011 (Table 1).  Trunk inspections to determine 
whether disruption was effective in reducing actual crop infes-
tation were conducted 19–23 September.  The pheromone MD 
treatment was comparable to a Lorsban trunk spray standard in 
two of the three sites (Table 2).  For the barrier treatments, the 
EVA formulation in combination with pheromone MD had the 
lowest infestation readings, although values were statistically 
significant at only one site.  Without pheromone MD, the EVA 
treatment resulted in significantly lower infestation than the 
untreated Check at one site, and lower than the elastomer treat-
ment at one site.  Because the larvae overwinter in the tree, the 
ultimate impact of the pheromone and barrier treatments on trunk 
infestation levels won’t be able to be assessed until at least the next 
growing season, but this year’s results provide a good indication 

of the potential effectiveness of these tactics.  Early observations 
of barrier weathering status indicated that most of the barriers are 
still in essentially good shape, although the elastomer may not be 
holding up as well as the EVA, as some cracks and openings were 
found on some tree trunk sites.

Discussion
 Grower surveys have identified their willingness to address 
this problem if there is a method that is easy to use and has more 
long-term effectiveness than current options.  Cost of imple-
mentation would naturally be a factor as well, but this could be 
justified by sufficient improvement in these first two areas.  The 
approaches in this study will be further tested and demonstrated 
to obtain realistic evaluations of their pest management efficacy, 
their durability under representative orchard conditions, and the 
cost in time, labor, and materials needed to implement them.
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Table	1.	 Pheromone	 trap	 captures	 of	
dogwood	 borer	 males	 in	 plots	
t r e a t e d 	 w i t h 	 I s o m a t e 	 D W B	
dispensers.

	 	 	 Season	total
	 	 				 catch/trap

Plot	 Treatment	 2010	 2011

B1E Treated 0.0 0.0
 Check 835.3 305.7

V1H Treated 0.0 0.0
 Check 361.0 169.7

Hilltop Treated 0.0 0.0
 Check 290.7 77.0

Table	2.		 Mean	 percent	 infested	 burrknots	
in	trees	treated	with	Isomate	DWB	
dispensers	 and	 different	 barrier	
formulations.

	 															Barrier	 	%	block	infested

Plot	 Treatment	 MD	 Non-MD

B1E EVA 0.0 a 0.0 a
 Elastomer 0.55 a 6.7 b
 Check 4.8 a 4.1 ab

V1H EVA 3.3 a 2.6 a
 Elastomer 5.8 a 5.0 ab
 Check 8.4 a 12.5 b

Hilltop EVA 0.33 a 4.5 a
 Elastomer 6.2 ab 3.2 a
 Check 6.2 b 5.7 a

Values	 followed	 by	 the	 same	 letter	 within	
the	 same	 column	 in	 the	 same	 plot	 not	
significantly	 different	 (P	 =	 0.05,	 Fisher’s	
lsd	test.)
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