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MONITORING CULTURAL 
PRACTICES INSECTICIDES

But, what about 
biological control?

Invasive organisms become severe pests in new areas in part because they 
lack the insects and diseases that control them in their native environments.

Spotted Wing Drosophila, Brown Marmorated Stink Bug, 
Japanese beetle, European Grapevine Moth, etc.

IPM



Spotted Wing 
Drosophila (SWD)



Significance

 Unlike other vinegar flies, SWD attacks sound ripening fruits

 Once eggs laid in fruit, no longer able to control with pesticides

 Short lifecycle and overlapping generations make spray timing difficult

 Requires sprays near harvest time

 Requires multiple sprays which can lead to pesticide resistance



SWD came to stay

1 female = 300 eggs
150 females =  45,000 eggs

22,500 females = almost 7 million eggs

In just 4 months!

Ovipositing female SWD. Source: E. Beers, Washington State Univ.



The “1-2-3” IPM Approach for SWD



(1) Monitoring

How to make a trap to monitor for SWD 

14 gauge solid core wire

Melt 3/16” diameter holes in side 
of cup using a soldering iron

DON’T USE 
STICKY CARD!

1 quart deli-type container

Yeast bait recipe: 
½ tablespoon active 

dry yeast, 2 
tablespoons sugar, 6 

oz. water

Yeast / sugar bait: 
most effective at 
trapping SWD

Number of flies 
captured are not 
predicting potential 
for infestation



A good commercial-grower alternative for 
SWD monitoring is the SWD Pherocon 
lure (available at Great Lakes IPM)

 More selective, but catches fewer SWD

Other commercial lures are available 
(e.g., Scentry, AlphaScents)



(2) Cultural practices
Sanitation

Growers in other regions of the country 
send pickers through fields with one 
container to collect good fruit and another 
container to collect over-ripe fruit.
U-Pick operations: Consider giving a 

discount to customers for picking up non-
marketable fruit

http://ucanr.ed
u

Canopy management

 For brambles, thin the plant row to 3-4 strong 
canes per square foot. This eliminates weaker 
shoots and opens the canopy.

 Consider a trellising system that similarly opens 
the canopy.

 The above may make plantings less attractive to 
SWD and will improve insecticide spray coverage



(3) Insecticides

FREE online at: https://ag.purdue.edu/hla/Hort/Documents/ID-465.pdf

https://ag.purdue.edu/hla/Hort/Documents/ID-465.pdf


Most effective 
and safest 
options to 

minimize impact 
to non-targets

Insecticidal options 
for SWD control

Strawberry

a.i. Spinetoram
OMRI

Blackberry/raspberry

OMRI
OMRI

P
P

Blueberry

OMRI
OMRI

* *Novaluron= Insect Growth Regulator

C
C
O

P

A= anthranilic diamide
O= Organophosphate
C= Carbamate
P= Pyrethroid A

a.i. Spinetoram
a.i. Spinosad



Add sugar to tank mix to make insecticide sprays more effective

Add 2 pounds of sugar / 
100 gallons water

(5 table spoons / gallon)



What else can I do to 
reduce insecticide use?

Exclusion nets

Behaviorally-based IPM (push-pull strategies, mass trapping)





Push-Pull Strategy

Behavioral manipulation of insect pests via the 
integration of stimuli that act to: 

(1) Make the protected resource unattractive or unsuitable to 
the pests (PUSH) while 

(2) Luring them toward an attractive source (PULL) from 
where the pests are subsequently removed or killed

REQUIREMENTS:

Lures, traps, and repellents (or deterrents)

IN MOST CASES, NON-TOXIC COMPONENTS



 Four treatments (control, push, pull, and push–pull)

 Results: 56.7% and 57.4% fewer eggs in raspberry fruit collected from push and push–
pull treatments than from controls, respectively.

 44.1% more eggs were observed in fruit collected from pull plots than controls.

Pull: Visually and chemically attractive mass trapping device (red sticky 
sphere traps baited with Scentry Spotted Wing Drosophila Lure)

Push: Aversive material (1-octen-3-ol)



Mass trapping

Need to identify fruit-based compounds that are attractive to  adult SWD

Drs. Bruce Barrett (MU) and Jaime Pinero (LU), and Ph.D. student Grant Bolton



Red cups baited with 110 ml of water, 4.5 ml of apple cider 
vinegar, 2.6 g of dry active yeast, and 38 g of whole wheat flour

One suggestion for mass trapping:

• 1/2 tablespoon of active dry 
yeast

• 2 tablespoons of table sugar
• 6 ounces of water 

 Dump some ripe berries 
inside each trap

 Replace bait once a week



Brown Marmorated
Stink Bug (BMSB)



FREE BMSB Identification Kits!
Researchers collaborating in the StopBMSB.org project have made identification kits available at no cost.

The kit includes one BMSB specimen in a bottle, stink bug ID guide, among other materials.
Click here to request your BMSB ID kit

Pest identification is key to IPM

Identification

http://www.stopbmsb.org

http://www.stopbmsb.org/about-us/contact-us/bmsb-kits/
http://www.stopbmsb.org/


Distribution



Damage
BMSB is strongly associated with tree fruit



Damage
Damage to vegetables takes place later in the season



Damage



Integrated Pest Management

Economic Thresholds:  
Apple: 10 BMSB accumulated in one 

pheromone-baited trap located within the 
orchard or at the orchard border.

Monitoring:  
Black pyramid traps baited 

with a pheromone lure 
("Stink Bug Xtra Combo -
Broad Spectrum). 

 Lure is reported to attract 
multiple stink bug species 
such as Brown, BMSB, 
Conchuela, Consperse, 
Dusky, Green (Acrosternum), 
Harlequin, and Red 
Shouldered stink bugs.



Insecticides
FEWER OPTIONS THAN THOSE AVAILABLE FOR SWD GIVEN 

THAT BMSB IS MORE DIFFICULT TO KILL!

Actara, Brigade, Danitol, and Lannate have shown good 
efficacy in trials; however, multiple applications may be 

needed for re-infestations.

Carbamate
Pyrethroid

Blueberry

Carbamate

Raspberry/blackberry

OMRI



AZERA® and PyGanic®: Not very effective but best OMRI-listed insecticides

Always use the high label rate

Tank mixing with Surround® (kaolin clay) can provide better prospect of control

Organic (OMRI-listed) options



Management: Behaviorally-based approaches

 Attract-and-kill IPM strategy
 “Our experiments showed ZeroFly nets are quite toxic 

to H. halys, delivering a lethal dose of deltamethrin to 
bugs within several seconds or minutes of exposure 
depending on stage of the bug”

 Potential for use of insecticide-treated netting placed 
on selected fruit trees in combination with pheromone



 Combining pheromone 
lures, pollenless sunflowers
(earlier in the season) and 
sorghum (later in the 
season) can attract BMSB 
away from cash crops. 

 BMSB need to be killed 
using insecticides

Attract-and-Kill: Trap Cropping



Thank You!
Questions?
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