
AGRICULTURAL RESEARCH FOUNDATION 
INTERIM REPORT  

FUNDING CYCLE 2017 – 2019 
 
 

TITLE: Using molecular techniques to determine the importance of predatory invertebrates in consuming 
potato pests 
 
RESEARCH LEADER: David Wooster, Sandra J. DeBano, and Ken Frost 

EXECUTIVE SUMMARY:  
Pest insects are the greatest sources of potato crop loss throughout the world. Insects can damage 
potato crops both by direct feeding and by transmitting pathogens. Control of insect crop pests can be, 
in part, achieved through the use of pesticides. However, pesticides are costly, can be unsafe to apply, 
and subject to environmental regulations. Integrated pest management (IPM) is a strategy to control 
crop pests through a combination of techniques including habitat modification, cultural practices, the 
use of resistant varieties, and biological control. Biological control agents include beneficial 
invertebrates such as spiders, carabid beetles, and ladybugs that prey upon other invertebrates, 
including agricultural pests. However, it is unclear which of these biological control agents are most 
effective in consuming potato pests, primarily because of the difficulty in quantifying the diet of these 
predators in real world systems. One traditional method for analyzing diets is by dissecting individuals 
and examining their gut contents. However, this is an extremely time-consuming and inaccurate means 
of determining what these organisms have eaten. The purpose of this project is to use a new  molecular 
technique, DNA metabarcoding, to identify which prey these predators eat. This approach is potentially 
a relatively rapid, inexpensive, and highly specific means of identifying predator-prey interactions. This 
project involves sampling two groups of important invertebrate predators (wolf spiders and ground 
beetles) from field margins of potato fields and using DNA metabarcoding to determine which potato 
pests are being consumed by these predators. Predatory invertebrates have been collected, DNA has 
been extracted and amplified, and a subset of samples have been sequenced.  We are focusing on one 
particular region - the cytochrome oxidase 1 gene – and are currently working on matching sequence 
data with genus and species information available on GenBank. 

 
OBJECTIVES: 
The objectives of the study are to: 
 
1. Use molecular techniques to examine the diet of two important groups of predatory invertebrates – 
lycosid spiders (wolf spiders) and carabid beetles (ground beetles) – in field margins of potato. In 
particular, we are interested in determining whether these predators consume potato pests. 
 
2. Examine the relationship between diet breadth of the predators and diversity of prey available to 
understand whether high prey diversity leads to lowered likelihood of consuming pest insects.  
 
3. Examine the gut passage time of prey items in these two predatory invertebrates. A predator’s gut 
contents represent a snapshot in time of what the predator has been consuming and it is unclear how 
long that snapshot is. In other words, do the contents in a predator’s gut represent what it was 
consuming over the last 24 hours or the last 48 hours or longer?  

 



PROCEDURES:  
The study is being conducted at field margins of three potato fields in the Hermiston, OR area during 
peak potato growth. A total of 54 predatory invertebrates were collected and 30 were immediately 
euthanized in the field by placing in sample jars of ethanol. These are being used to examine the 
predators’ diet. The other 24 were brought back to the laboratory at the Hermiston Agricultural 
Research & Extension Center (HAREC) for a gut passage time experiment. The live predators were 
housed individually in small containers with appropriate substrate, cover, and a water supply. The gut 
passage experiment involved two diets crossed with four sampling periods (for 8 treatments). The four 
time periods represent points in time at which predators were euthanized and their guts analyzed for 
prey composition. The time periods were 24, 48, 96 and 144 hours. The two diet treatments were “No 
Food” and a standardized laboratory diet. The no food treatment allows us to examine gut clearance 
time in the absence of any other available food, a standard means of examining gut clearance.  
 
After the end of the laboratory experiment, all samples were ground and the DNA was extracted and 
amplified. A subset of these samples have been sequenced, and we are currently comparing the 
resulting nucleotide sequence information of the COI gene to COI sequences from known insect species 
present in GenBank so that we can identify insect species present in the guts of the predators. 
 

SIGNIFICANT ACCOMPLISHMENTS TO DATE: 
Significant accomplishments so far include conducting field sampling and laboratory experiment, 
extracting and amplifying the DNA, sequencing some samples, and developing the bioinformatics 
approach and expanding library material beyond what is available on GenBank to improve our ability to 
detect more prey species. 

 
ADDITIONAL FUNDING RECEIVED DURING PROJECT TERM: 
We have not received further funding based on our work on this project at this time. 

 
FUTURE FUNDING POSSIBILITIES:  
Results from this project will be publishable and will provide important leverage for additional funding 

from sources such as the USDA and commodity groups. 


