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Objectives
• 1. Identify the predators and parasitoids captured in 

research ALCB binder boards. 
• 2: Investigate alternatives to DDVP-based kill strips in the 

incubator.
• 3: Investigate how in-season insecticide/ pesticide use in 

individual grower fields impacts rates of parasitism and 
predation of ALCB in storage and incubation.



Objective 1
• In spring 2025 we collected bee 2nd year bee boards 

from 6 alfalfa seed growers. In total we received 7 bee 
boards. 

• Four were battle scarred old wood boards. 
• Three were Styrofoam boards that had been direct 

purchased the prior spring from Canada. 
• Each board was cut in half in our wood shop by belt saw. 
• Subsequently the boards were placed in isolation cages in 

the Stary Insect Rearing Room Facility located at WSU 
IAREC. Temperatures were held constant at 30° C (86°
F). The isolation cages were monitored weekly for the 
next 6 weeks. 



Objective 1
• A myriad of various arthropods emerged from the bee boards. 
• At the end of 6 weeks we banged on the boards to see what 

was still left in the boards. 
• Multiple types of beetles emerged. 
• These included Cadelles and Tenebrionids. 
• We expected to recover Cleridae and Trogoderma, but we did 

not. 
• In two of the wooden boards we collected Indian meal moths. 
• In two of the wooden boards we collected numerous 

Pteromalids. 
• We did not attempt to identify them any further



Results:
• Objective 2. We were never able to complete this 

objective. 

• Objective 3. There did not appear to be much difference 
among boards received from various growers. 

• Overall, the Styrofoam boards had fewer pests and 
parasites then the wood boards.



LYGUS (AND SPIDER MITE) 
CONTROL STUDIES ON ALFALFA 

PRODUCED FOR SEED
Doug Walsh, Professor of Entomology
Washington State University



Thirty nine alfalfa seed 
growers from across the 
Western US provided 
input and prioritized their 
research, education, and 
regulatory needs.





A Standard Spray Program in WA Alfalfa 
Seed Production 

• Pre-Bloom, 1. dimethoate, 2. chlorpyrifos, 3. chlorpyrifos 
and bifenthrin, 4. lambda-cyhalothrn, 5. sulfoxaflor. 

• Unofficial cutoff is May 31
• Bloom- Historically naled. Now flonicamid and afidopyropen 

in WA. Sulfoxaflor late in bloom. 
• Late-Bloom- Historically propargite for mite control. Recent 

increases in abamectin, bifenazate and fenpyroximate.
• Post Bloom- Typically lamda-cyhalothrin, bifenthrin, or 

acephate.



Lygus hesperus
The true key pest 

• “Native” hemipteran
• 5 nymphal instars
• Direct pest
• Documented history of 

insecticide tolerance 







In 2025 we conducted 2 Lygus 
insecticide efficacy studies

• Complete Random 
Block Design

• 4 Replicates
• 15 Gallons per acre
• C02 Backpack 

Sprayer
• 18x36 ft. plots



Prebloom sprays 2025
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Post Bloom sprays 2025
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Baseline Data for Plinazolin- 2025
• Lygus bugs were collected with a 

canvas, heavy duty sweep net 
from a diversity of host plants 
including forage alfalfa, seed 
alfalfa, mustards and pigweed.

• The Lygus were then separated 
from the sweep net collection 
placed in a portable insect cage) 
with each cage holding only a 
single collected population from 
distinct fields. 



The next morning Lygus were sorted by population into 
cohorts of 10 individuals 



Insecticide bioassays

• Adults of L. hesperus from each 
field location were exposed to 
extremely low concentrations of 
isocycloserum.

• The bioassays were completed 
using a Potter Precision 
Laboratory Spray Tower. 

• 80 ul per 100 ml as our stock 
solution was equivalent to 2.0 oz 
per acre in 20 gallons of water







Methods
• Mortality was determined at 24, 48, 72, and 96 hours after 

treatment.  
• Adults were considered dead if they were unable to move 

or there was no movement when prodded with a fine 
camel-hair brush. 

• Polo Plus was used to calculate dose response curves, 
and LC50 & LC90 concentrations. 
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0

10

20

30

40

50

60

70

80

90

100

0.
00

00
00

00
0

.0
04

88
28

13

.0
09

76
56

25

.0
19

53
12

50

.0
39

06
25

00

.0
78

12
50

00

.1
56

25
00

00

.3
12

50
00

00

Interaction Bar Plot for % Mort 48
Effect: %Rate
Error Bars: ± 1 Standard Error(s)
Row exclusion: Plinazolin bioassay 9-11-25.svd

0

20

40

60

80

100

120

0.
00

00
00

00
0

.0
04

88
28

13

.0
09

76
56

25

.0
19

53
12

50

.0
39

06
25

00

.0
78

12
50

00

.1
56

25
00

00

.3
12

50
00

00

Interaction Bar Plot for % Mort 72
Effect: %Rate
Error Bars: ± 1 Standard Error(s)
Row exclusion: Plinazolin bioassay 9-11-25.svd

0

20

40

60

80

100

120
0.

00
00

00
00

0

.0
04

88
28

13

.0
09

76
56

25

.0
19

53
12

50

.0
39

06
25

00

.0
78

12
50

00

.1
56

25
00

00

.3
12

50
00

00

Interaction Bar Plot for % Mort 96
Effect: %Rate
Error Bars: ± 1 Standard Error(s)
Row exclusion: Plinazolin bioassay 9-11-25.svd

100% mortality 
at 0.3125% of 
the 2.0 fl oz per 
acre rate in 20 
gpa at 72 hours 
after treatment.

That’s 0.177 
grams per acre

Outrageous



Three Field Populations Tested 2025
• On 24 June we collected 3 populations and treated them 

on 25 June. 
• One of the populations were from a pigweed patch 

between Gardena and Lowden 
• One of the populations were from an alfalfa seed field 

near Lowden 
• One of the populations were from an alfalfa seed field 

near Gardena 
• The dilutions tested on these populations were at 1%, 

0.25%, 0.125%, 0.0625% and 0% water control, based on 
the initial 100% dilution of 80ul of Plinzolin in 100ml of 
water carrier. Finally, some decent mortality dose-
response results were observed. See table 10. 



Plinazolin efficacy against Lygus bugs in 
controlled laboratory bioassays



Plinazolin efficacy against Lygus bugs in 
controlled laboratory bioassays
• Mixed Alfalfa Timothy Hay plots at WSU IAREC

Finally we had a rate range at which were getting a dose response! 



We completed probit analysis with 
PoloPlus

• These results are detailed in parts per billion!
• Our stuck solution 80ul per 100 ml is equivalent to 2.0 fluid oz of 

Plinazolin per acre in 20 gallons of water. 
• The proposed field rate of Plinazolin (isocycloseram) is 1.6 Fluid oz 

per acres. 
• In 20 gallons of water per acre this is 2,784,000 ppb. 
• Plinazolin is a very potent acaricide.
• This is outrageous!



Leaf Disc Bioassays with Plinazolin Fall 2025

Transferred ten adult female mites to leaf 
discs placed on top of soaked cotton
Exposed to 2 mL of varying concentration of 
Plinazolin. 
Mites were held at 24C for 48 hrs, and 
evaluated for mortality 
We learned we had to go to very low rates to 
get a dose response

Presenter Notes
Presentation Notes
Leaf disc bioassay: To determine the LC 50 and LC 90 of abamectin (avermectin), bifenture (bifentrhin), and bifenazate , we use leaf disc bioassays (see Fig4. below). The mites are exposed to 2ml of varying concentrations of the three miticides on their leaf disc bioassay arenas in Potter Precision Spray Tower. The tower is calibrated to deliver 1.1 kg/cm2. Mites are held at 24C for 24 hr. Mortality was evaluated by probing with a paintbrush and classified as dead if they are unable to move. 




Bioassays with Plinazolin on Spider Mites     
Fall 2025

The proposed field rate of Plinazolin (isocycloseram) is 1.6 
Fluid oz per acres. In 20 gallons of water per acre this is 
2,784,000 ppb. Plinazolin is a very potent acaricide.

Dose responses of adult female spider mites in parts per 
billion to exposure to Plinazolin 48 hours after treatment



The proposed field rate of Plinazolin (isocycloserum) is 1.6 
Fluid oz per acres. In 20 gallons of water per acre this is 
278,400 ppb. 

Plinazolin is a very potent acaricide.



The proposed field rate of Plinazolin (isocycloseram) is 1.6 
Fluid oz per acres. In 20 gallons of water per acre this is 
2,784,000 ppb. 



Mites sprayed directly

Mites placed on 5-day old residues

The field rate will be 278,400 ppb.



Leaf Disc Bioassay with Plinazolin Fall 
2025 with spider mite eggs

• Transferred ten adult female mites to leaf 
discs placed on top of soaked cotton.

• Removed females after 24 hours 
• Exposed to 2 mL of varying concentration of 

Plinazolin at 24, 48, 72, and 96  hours. 
• Eggs were between 1 day and 5 days  “old” 

when they were sprayed
• Hatch was evaluated at 9 days

Presenter Notes
Presentation Notes
Leaf disc bioassay: To determine the LC 50 and LC 90 of abamectin (avermectin), bifenture (bifentrhin), and bifenazate , we use leaf disc bioassays (see Fig4. below). The mites are exposed to 2ml of varying concentrations of the three miticides on their leaf disc bioassay arenas in Potter Precision Spray Tower. The tower is calibrated to deliver 1.1 kg/cm2. Mites are held at 24C for 24 hr. Mortality was evaluated by probing with a paintbrush and classified as dead if they are unable to move. 




• The field rate will be 2,784,000 ppb.
• Egg age does not appear  to impact egg mortality

• Our preliminary lab results in fall 2025 with Plinazolin were outstanding. 
• Plinazolin kills all life stages of spider mites at extremely low concentrations. 
• When registered for use on hops Plinazolin will prove to be a powerful tool in mite 

management.



Percent of 
Field Rate

It appears that there’s no cross resistance to isocycloseram 
with other acaracides. This was with adult female spider mites 
48 hrs after treatment.



• Estimated population 
abundance of alkali bees from 
13 managed bee beds from 
2010 through 2017 and 16 
(now 15) managed bee beds 
from 2018 through 2024 in the 
Touchet Valley of Walla Walla 
County, WA.

• We observed a remarkable 
recovery in the estimated bee 
populations in 2024 and 2025.







Questions and/or Comments?

Seattle Times 8.7.2012
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