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SUMMARY/ABSTRACT: Sampling efforts using two different pheromone based trapping 
techniques in 2020 were marginally successful. Although trapping continued from April through 
mid-October in 2020, yet low counts of adult moths were detected. At this time, we were 
unsure if that is a consequence of normal year-to-year trends, an issue with our trapping 
methodology, or both. Similar trap capture rate was observed during an area wide network in 
pheromone traps deployed in 25 commercial grass seed fields during June to November 2021, 
that confirmed the ineffectiveness of the lure. During the monitoring effort, egg masses, larvae, 
or adult moths were collected from the field sites and were brought to the lab for rearing 
purposes. Blacklight traps were also used at several field locations in Fall 2021 to collect adult 
females to introduce to the lab culture (s) to maintain genetic diversity. Lab colonies are 
intended to be used for a succeeding research project identification and development of a 
species-specific lure for the N. pronuba moths led by Dr. Dorman. DNA barcoding utilizing 
cytochrome c oxidase I (COI) gene revealed high correspondence of Oregon populations to N. 
pronuba documented across North Americas. We were able to collaborate with other OSU labs 
to collect winter cutworm larvae and assess parasitism. 
 
OBJECTIVES: 
The overall aim of this project is to fill in the knowledge gaps in insect biology, ecology, and 
management, and investigate the occurrence and impact of biological controls. Research 
objectives are: 1) to gain better understanding of population dynamics and seasonal abundance 
of N. pronuba in grass seed production region of western and eastern Oregon, 2) to detect if 
there is any genetic variability among the N. pronuba population collected across the state, 3) 
to determine the incidence of parasitism of N. pronuba larvae by parasitoid wasps or other 
biologicals in the commercial grass seed fields and their potential for biocontrol. 
 
PROCEDURES:  
Population dynamics and seasonal abundance. Pheromone lures were purchased from a 
regional source (Alpha Scents Inc., Canby , OR. USA). During 2020, lures were employed to 
capture adult flight data by deploying green UniTrap™ bucket traps at one perennial ryegrass 
and one tall fescue field in Western Oregon and two Kentucky bluegrass in Eastern Oregon. At 



all sites, we also deployed additional traps that consisted of automated trapping devices 
(Trapview® North America LLC, Releigh, NC), also based on pheromone-based insect monitoring 
along with the real-time cloud processing feature for insect pictures and weather data. Insect 
samples collected from the trapping survey in Eastern Oregon sites were sent to Kaur’s 
laboratory for identification, and further genetic analyses.  
During 2021, we expanded our weekly trapping network to 25 commercial sites (both tall 
fescue and perennial ryegrass) to monitor major cutworm and armyworm species in grass fields 
during June to November. This trapping route was run on a weekly basis in collaboration with 
Dr. Dorman’s program at USDA-ARS. We had four separate pheromone traps deployed at each 
site for three cutworm species (winter cutworm, black cutworm, and glassy cutworm) and one 
armyworm species (true armyworm). Consistently, the trap capture rate remained low for N. 
pronuba at  all sites (only 13 moths throughout monitoring period) indicating the need to 
improve the pheromone lure currently being used in this study. 
 
Understanding genetic variability. The genomic DNA were extracted from insects (4 adults) 
collected (Obj. 1.) using DN®easyBlood & Tissue Kit (Qiagen, Leipzig, Germany) according to the 
user manual. The polymerase chain reaction (PCR) was conducted to amplify the COI barcode 
region. The methodology and PCR conditions were followed as described in Kang et al. 2018 
using LCO1490 and HCO2198 primer set at annealing temperature of 53°C. PCR products were 
sent for sequencing at Center for Genome Research and Biocomputing (CGRB) at OSU.  
 
Lab Rearing and Assessment Winter cutworms were collected from Western Oregon fields in 
Fall 2020 and 2021. Larvae were reared using an artificial diet in the lab. The rearing set up 
consisted of 20 oz. solo cup plastic containers containing a commercially available artificial diet 
with soy and other ingredients along with an antibiotic (Southland Products, Inc.). Larvae were 
evaluated visually for 3 weeks or until successful adult development. Observations included 
notes on signs of lethargy, mortality, parasitoid emergence, and signs of fungal or bacterial 
infection from either larvae or pupae. Percent parasitism and mortality was calculated. 
 
SIGNIFICANT ACCOMPLISHMENTS: 
Protocols for rearing winter cutworm larvae were established and successful. Larvae consumed 
the artificial diet as a food source in the lab, which means we will be able to continue upcoming 
experiments. This is considered a huge success because although the diet has been used for 
mass rearing larvae for decades, it has never been tested for N. pronuba to our knowledge, and 
not every species of Lepidoptera accepts it. We have shared the protocol with other OSU labs 
interested in rearing cutworms.  
 
We sequenced the mtCOI DNA gene (~650 bp region) and the data corresponded higher 
similarity to Canadian populations with 99.7% identity to COI region of N. pronuba (KJ388684.1) 
and 99.3% identity to N. pronuba (KX281212.1). 
 
Of the larvae tested for parasitoids, 57% died within 7 days after being collected. The other 43% 
continued to feed, although they became lethargic and eventually died. Although sample size 
was small, winter cutworms had a lower percent mortality than other tested species. There has 



been instances of parasitoid emergence to date, a tachinid fly and inchneumonid wasps and 
some pathogenic fungus infection.  
 
BENEFITS & IMPACT:  
One extension article was published in the seed production research reports and was distributed 
to the seed growers throughout the state using the OSC mailing list of 1,350 individuals. In 
addition, the report is distributed to over 60 international seed researchers associated with the 
International Herbage Seed Group (www.ihsg.org). This report is available online through 
Oregon Seed Extension Program website. The project findings were disemminated to the grass 
seed industry statewide during the OSU Seed Crop and Cereal Production Meeting and Union 
Co. Grass Seed Association Meeting during 2021. 
 
Next steps is to collaborate with Dr. Dorman to help developing a female-produced sex 
pheromone for the winter cutworm to enhance detection, improve allocation of scouting 
resources for larval infestations, and drive continued ecological research on an important pest 
in grass seed crops and other agricultural commodities in the PNW. 
 
ADDITIONAL FUNDING RECEIVED DURING PROJECT TERM: 
We received additional funding from Eatern Oregon Kentucky Bluegrass working group for the 
monitoring efforts in eastern Oregon during 2020 growing season. We extend our gratitude to 
Silvia Rondon and Darrin Walenta for participating in this project. 
 
FUTURE FUNDING POSSIBILITIES:  
This work will provide foundational data and tools (pheromone lure) to seek funding for other 
grant opportunities (USDA NIFA) to continue ecological studies with applied implications 
(developing phenology models for winter cutworm to serve as a decision aid). Other future 
possibilities include testing efficacy of new insecticide chemistries /registered products that 
may be of interest to the grass seed industry against this cutworm species 

http://www.ihsg.org/
https://cropandsoil.oregonstate.edu/sites/agscid7/files/crop-soil/green_cutworms.pdf

