
1) Title: Managing invasive pests to maintain IPM programs  
 
2) Team leader: Larry J. Gut; Co-investigators: N. Rothwell and J. Wilson 
 
3) Objectives (What is the purpose of the project?): Over the past few years, exotic species 
have had economically severe impacts on North American fruit crop industries. Among the 
invasives that potentially attack tree fruits, the Spotted Wing Drosophila (SWD) and Brown 
Marmorated Stink Bug (BMSB) are the best-documented and highest profile threats to Michigan 
tree fruit growers. Funding from the MSHS, MARC, MCC and MSU Project GREEEN has 
allowed for continued monitoring of SWD and BMSB activity annually at over 100 locations 
spread across MI’s tree fruit production regions. Although trapping is a critical component of 
management programs for these pests, very few growers and consultants are likely to implement 
a robust monitoring program. The MSU-led trapping network remains the best means of keeping 
the MI apple, peach, plum and cherry industries informed about the status of SWD and BMSB 
activity as the season progresses. Keeping cherries SWD-free has required a 7-day spray interval 
with effective materials and excellent coverage. Growers have applied up to 6 insecticide sprays 
to control SWD. The presence of SWD during harvest in MI cherry orchards is problematic and 
has elevated the management of this invasive to the highest priority for the MI cherry industries. 
The specific objectives of the project reported herein were to:  
 
1) Establish a systematic network of traps SWD and BMSB in Michigan’s tree fruit producing 
regions. 
2) Determine the effectiveness of various spray programs for managing SWD. 
 
4) Activities, Accomplishments, Impacts: 

SWD trapping network: Trapping supplies were purchased and distributed to eight (8) 
collaborators who monitored 103 sites in 2018. Collaborators set up traps between the beginning 
of May and early June and checked traps weekly through the end of July, reporting the number 
of male and female SWD flies caught in traps in susceptible crops. The majority of the traps used 
this season were the standard deli-cup 
style trap baited with a Scentry lure as 
the attractant. Some sites used a sugar-
yeast bait instead. Formal reports 
posted to the MSU Extension News 
for Ag Fruit & Nut Digest began on 
June 19th in 2018 with a final report 
posted on July 31, 2018 
(http://msue.anr.msu.edu). A total of 
seven (7) reports were posted in 2018.  

The intensity and timing of 
SWD activity over the past four 
seasons is summarized in Figure 1. 
The graph shows the weekly average 
number of SWD flies caught in traps 
for the same time period. This reveals 
that the surge in the average number 

Figure 1. Statewide average SWD flies captured per 
trap over three seasons in Michigan. 



of SWD flies caught in traps has occurred earlier each season since 2015, but in 2018 it was 
delayed. In fact, while over 34,000 SWD flies were captured in 2018, which was more than 3x as 
many as the previous season, the majority of these captures occurred late in the season. 

We compared weather conditions between 2017 and 2018 and observed marked 
differences in winter, temperatures, heat unit accumulations and rainfall. These environmental 
conditions likely influenced SWD populations. Several extreme periods of cold occurred in 
2018, likely suppressing overwintering SWD populations and delaying their build-up in the 
spring and summer. The 2018 growing season was wetter and warmer than 2017 – and we know 
that SWD prefer cooler and more humid conditions for rapid development. As a consequence, 
most tart cherry growers reported being able to keep SWD out of their cherries at harvest in 
2018. 

BMSB trapping network: Statewide monitoring of BMSB was conducted from July 
through October at more than 60 sites near or in apple orchards spread across Michigan. Sites 
were monitored with a double-sided clear sticky panel trap, pyramid trap or Rescue trap baited 
with a Trécé BMSB Dual lure. Over 10,000 stink bug nymphs and adults were captured over the 
course of the season. Nymphs were first detected in early-July and were more numerous than 
adults by mid to late August. Adult captures were 
steady but low from mid-May through the end of 
July but increased dramatically beginning in 
August and peaked in mid - September.  Both 
nymphs and adults can injure apples. The vast 
majority of BMSB were captured in traps in 
orchards in southwest MI (Figure 2). Fairly high 
catches also were recorded in the Ridge area. 
Substantially fewer BMSB were detected across 
sites in Northwest and west central Michigan 
(Figure 2).  

Effectiveness of spray programs: Continuing on with the work that was begun in 2017, 
Drs. Gut, Wise and Rothwell conducted another season of efficacy trials at TNRC and at 
NWMHRC in 2018 focused on products currently registered for use in cherry to control SWD. 
The purpose of these trials was to continue to refine how best to time the use of the tools that are 
available for maximum effect in managing SWD. Specifically, we tested multiple timings using 
either the newer insecticide cyclaniliprole (trials at TNRC) or the most effective compound, 
phosmet (trials at NWMHRC). The following treatment timings were tested: (A) 2nd cover, 
around 28 days before harvest, 3nd cover (2nd cover + 7 days), 4th cover (3nd cover + 7 days), 
preharvest (4th cover + 7 days); (B) 3nd cover (2nd cover + 7 days), 4th cover (3nd cover + 7 days), 
preharvest (4th cover + 7 days); (C) 4th cover (3nd cover + 7 days), preharvest (4th cover + 7 days); 
(D) preharvest (4th cover + 7 days); and (E) untreated control. In addition, the biopesticide, 
peroxyacetic acid and a peptide technology based on spider venom were evaluated as novel 
compounds for controlling SWD. Unfortunately, environmental conditions resulted in a very 
slow build-up of SWD populations and very low infestation rates including in the control 
treatment. In fact, only two SWD larvae were found in more than 240 fruit samples. Hence, we 
were unable to see any differences in any of the programs that were tested. Therefore, we plan to 
set up another set of efficacy trials during the 2019 field season with the hope that the SWD 
population pressure will be more similar to what it has been in previous seasons. 
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Fig. 2 BMSB captures  in five fruit production 
regions.



Efficacy of commercial lures and predicting infestation: Three commercial lures were 
directly compared for efficacy in replicated field trials conducted in 26 cherry orchards. All lures 
were placed in deli-cup traps and the trial lasted ten weeks. The Scentry lure captured 
substantially more flies than the Trécé Gel or Dual lure (Figure 3). Cherries were collected prior 
to harvest at all sites to assess SWD infestation. However, SWD populations built-up slowly in 
2018 and did not overlap with the ripening of the tart cherry crop. Thus, we were unable to 
evaluate the relationship between catch and infestation. Alternatively, based on earlier work 
showing that fruit ripeness may be a better predictor of infestation than fly captures, we initiated 
a study examining the relationship between various characteristics of fruit development and 
infestation. Tart cherries were collected every two days from June 20-July 20. A subsample was 
exposed to SWD to measure susceptibility to infestation, and a subsample was evaluated for 
characteristics of fruit development including color and force required to penetrate the skin. The 
relationships between the various growth 
parameters and fruit infestation will be 
evaluated over the winter. A preliminary look 
at the data indicates that cherries are 
susceptible to SWD attack when it takes about 
400 grams of force to penetrate the fruit skin. 
The aim is to develop a model that predicts 
the susceptibility of tart cherry to SWD as the 
season progresses, alerting growers to when 
they need to begin protecting fruit to prevent 
infestation. 
 
Impacts: The SWD and BMSB have the potential to dramatically reduce the quality of cherries, 
apples and peaches produced in MI. This work is critical for the MI cherry industry for the 
advancement of IPM strategies in the face of a new invasive pest. Over 80% of MI cherry 
growers rely on the network for making SWD management decisions. We are generating the 
information that will allow growers to make sound management decisions to keep fruit clean 
while optimizing insecticide applications. There are a limited number of highly efficacious 
control materials for SWD, thus we also are developing novel tactics for managing this hard to 
control pest. Apple growers have started to incur damage from BMSB and apply insecticides to 
protect their crop. Our monitoring of BMSB will provide growers with information that will 
allow them to make sound decisions on the need for and timing of insecticide applications. 
Project findings will be shared through conferences, workshops, field days, newsletter articles, 
and annual reports. 
 
5) Funding partnerships: Members of the team received complimentary funding form a USDA 
Rapid Outcomes from Agricultural Research grant ($150,000). The Gut lab is part of a national 
SWD effort that received a USDA SCRI grant in 2015 ($6.7 million, $152,000 to L Gut) and a 
BMSB project that received a USDA SCRI grant in 2016 ($2.0 million, $188,398 to L Gut, 
funded). Drs. Gut and Wilson received year 2 funding for two project GREEEN grants ($40,000 
and $36,750). Two grants were funded by MI commodity groups: MCC ($9,000) and MARC 
($16,150). 
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Figure 3. SWD captures in deli-cup traps baited with 
three different commercial lures 


