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EXECUTIVE SUMMARY:  
The Blue Orchard Bee (BOB) is native to the western US and has proven an effective complement to 
honey bees (Apis mellifera) particularly for the pollination of almonds, cherries, and other orchard fruit.  
Clear evidence has shown that BOBs enable growers to maintain or increase yields with half as many 
honey bees, and enable growers to diversify their pollination services, buffering them financially against 
increasing costs of honey bee colony rentals. Increased usage of BOBS, however, has led to new 
concerns, as the industry lacks clear standards governing the introduction of pests and predators and 
commercial cocoon quality. Without baseline data on the overall health of commercial BOB stock, 
however, it is difficult to adequately access the true threat of posed by these concerns. The proposed 
work would lay the groundwork for the OSU Pollinator Health lab (Horticulture) to become a center for 
cocoon testing in the region.  The proposed two year-pilot program would develop new techniques for 
the efficient survey of BOB cocoons and would examine metric of cocoon quality and parasites and 
diseases. This work will allow OSU to offer cocoon testing to producers and provide new reference 
material of exotic bees, bee parasites, and bee predators at the Oregon State Arthropod Collection 
(OSAC), which will ultimately aid producers in maintaining healthy BOB stocks now and into the future. 
 
OBJECTIVES: 

1. Survey: Evaluating the quality of commercially available BOB cocoons and determining 
management factors associated with high cocoon quality. 

2. Survey protocol: Reducing costs of cocoon survey by developing a sequential sampling 
plan and alternative methods for detecting pests, parasites, non-target bees, and 
unviable cocoons. 

3. Reference collection: Create a fully-identified reference collection of exotic bees and 
bee parasites and predators currently present in the commercial supply chain.  

 
PROCEDURES:  
Procedures:   
 Objective 1: Survey - Fruit and nut grower adoption of BOBs depends on the extent that 
purchased cocoons are viable and free of exotic bees, parasites, and diseases. There has never 
been, however, a baseline survey of the health and viability of commercial BOB stocks. We will 
use methods modified from a national survey of alfalfa leafcutting bees (James and Pitts-Singer 
2011) in order to assess the status of BOB stocks and to identify management practices 



associated with low viability. For each of the two years, OSU Pollinator Health lab will source 
batches of cocoons from 2 large (> 50,000 cocoons/year) and 10 mid-sized (50,000-1,000 
cocoons/year) Oregon BOB producers. Batches will consist of 25 randomly selected cocoons 
propagated within a given location. Participating BOB producers will be sent questionnaires, 
along with instructions for taking samples, and shipping samples to OSU. Producers will provide 
information on the locations where each batch of bees were produced, a description of the 
location (e.g., type of crop or, if not crop land, description of predominate land cover), the type 
of nesting substrate (e.g., straws, wood laminate), cocoon and nest cleaning method, and 
wintering technique. Cocoon quality parameters will be assessed by incubating cocoons in the 
OSU Pollinator Health lab to determine rates of prepupae (larva inside cocoons) that fail to 
develop to adulthood, exotic bees and rates of parasitism/predation. Exotic bees, parasites and 
predators will be identified by the taxonomist in the OSU Pollinator Health lab (Lincoln Best, 
FRA) using a combination of morphological characters and, where necessary, molecular 
markers. Additional efforts will be made to identify three invasive Osmia species in particular 
that have already been detected in the state. To determine whether the location where bees 
were propagated, or if bee management techniques are correlated with cocoon quality 
parameters, we will use a backward stepwise regression for data on each cocoon batch. 
 Objective 2: Survey protocol – The lead PI (Melathopoulos) will use the incidence data 
from the commercial survey (Objective 1) for pests, parasites, nontarget bees, and unviable 
cocoons to develop a sequential sampling plan. Sequential sampling is a statistical procedure 
that does not rely on a fixed number of samples to predict whether a threshold level of pest, 
disease, or non-target bee species has been exceeded. Instead, decision-making is based on a 
limited number of observations that inform whether more samples need to be taken to reliably 
estimate whether a threshold has been exceeded. For this work, we will randomly select survey 
data from 2/3s of the producers involved across all three years of the survey. Using this data, 
we will develop a Green's Fixed Precision Sampling Plan to estimate pest, disease, or non-target 
bee species levels, and Wald's Sequential Probability Ratio Test to determine infestation level 
relative to an action threshold. The remaining 1/3 of data sets will be used to validate the 
sequential sampling plans. 
 The OSU Pollinator Health lab will also evaluate two alternative detection methods that 
BOB producers can utilize: (a) light-table as an alternative to x-raying cocoons (to estimate 
parasitism and unviable cocoons) and (b) cocoon morphology as an alternative to emerging the 
bee (to determine bee species identification). I will use regression models to determine how 
well lower-cost methods are able to predict results by current standards. 
 Objective 3: Reference collection – Christopher Marshall will accession unique exotic 
bees, bee parasites and predators (identified to species or genus for Objective 1) in the Oregon 
State Arthropod Collection. These specimens will be available for researchers and industry to 
identify specimens that are present in the commercial cocoon supply into the future. We will 
include photographs and descriptions of the most prevalent bees, parasites and predators in 
the next revision of the OSU Extension Publication, Nurturing Mason Bees in Your Backyard in 
Western Oregon (EM9130).  
 
 
 

https://catalog.extension.oregonstate.edu/em9130
https://catalog.extension.oregonstate.edu/em9130


SIGNIFICANT ACCOMPLISHMENTS TO DATE: 
In early Fall 2021 survey kits were sent out to participating BOB producers. In all, 96 producers 
(ranging in size from >100 to 5,000 cocoons produced per year) requested a sample kit and 
completed an initial pre-harvest health survey. 
Although the bulk of survey participants came from the 
greater Portland Metro area, respondents came from a 
variety of locations throughout western Oregon, and as 
far south as Northern California (fig. 1).  78% of 
respondents did not purchase cocoons in 2021, 
meaning producers were larging relying on their own 
BOB stocks. Survey participates had a variety of 
experience levels, with the majority of respondents 
(38.9%) having 2-4 years of experience. This was 
followed by participants with 5-9 years of experience 
(32.6%), and by those with 0-1 years of experience 
(15.8%). The smallest group (12.6%) had greater than 
10 years of experience. Of the initial respondents, 38 
completed a second post-harvest health survey and 
submitted cocoons samples to OSU. Samples submitted 
consisted of vials of producer diagnosed “healthy” BOB 
cocoons, “healthy” O. cornifrons cocoons,  
and diseased and parasitized cocoons. Upon arrival, the 
diseased and parasitized cocoons were visually 
examined for the presence of common parasites and pathogens, and the healthy cocoons vials 
were stored at 4°C for later assessment. 
 
SURVEY RESULTS 
 
PRE-HARVEST SURVEY 
Survey participants were asked to answer several questions about their operations such as 
whether or not O. conifrons were present in their production facility, and whether or not pollen 
mites and parasites impact production. They were also asked to identify the biggest production 
challenge currently faced. The 
survey took place before cocoons 
were harvested for the year, and 
thus responses were based on 
overall opinions about production. 

 The majority of 
respondents were unsure whether 
or not they had O. cornifrons 
present in their operations 
(74.7%). In addition, respondents 
were also largely unsure about 
whether or not mites or is 



parasites have an impact (fig 2). The most common challenges cited by respondents in order of 
frequency were: 1) managing insect predators or parasites, 2) managing pollen mites, 3) “I get 
too many bees – not sure what to do with them”, 4) Horned-face bees are taking over, 5) Poor 
return on bees (“I don’t make up returns”), 6 ) Bees not emerging from cocoons, 7) Chalkbrood, 
and 8) “I put bees out, but they disappear.” 

 
POST-HARVEST SURVEY 
This survey took place after cocoon harvest. Of the original 96 respondents, only 24 took the 
second survey.  For this survey, respondents we asked to quantify the following conditions 
within cocoon stocks: % healthy, % of bees that died early, % of cocoons containing O. 
cornifrons, % of cocoons with pests and parasites (fig. 3). Overall, most respondents felt cocoon 
stocks to be relatively healthy, with only 6 reporting health levels at or below 50 %. Although 
most respondents believed O. cornifrons to be present within stocks (20/24), the majority 
believed them to be present at relatively low precents. 
 

 
 
DISEASE SCREENING 
Of the original 96 respondents, 38 sent in cocoon material for assessment. To date, all 
“diseased” sample material has been processed.  Samples were visually inspected using light 
microscopy and whole cocoons were dissected. 76% of all “diseased” sample material 
contained at least one O. lignaria adult, while 12% of all “diseased” sample material contained 
at least one O. cornifrons adult. 
 



 A number of pests and parasites where also found in sample material including wasps 
(Monodontomerus, Sapygid, and Leucopis wasps), beetles (blister beetle and dermestids), flies 
(houdini fly), pollen mites, and other non-target 
bee species (genus Osmia and Megachilidae (fig 
4, 5, 6).  
 
In addition, pathogens, larval death, and 
unsuccessful coocons were also documented (fig 
7, 8,9). 

  
ADDITIONAL FUNDING RECEIVED DURING PROJECT TERM: 
No additional funding has been received for this project to date 
 
FUTURE FUNDING POSSIBILITIES:  
We are currently in the process of applying for an SCRI Planning Grant in the hopes that a larger 
scale western mason bee health survey will eventually occur. The planning grant would provide 
funds to bring together researchers, producers, and farmers, to plan a multi-state survey and 
better meet the needs of the industry at large. 
 
 


