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Honey bees are effective pollinators of diverse crops but are considered to be inefficient 
pollinators of blueberries due to their inability to ‘buzz’ the flowers for release of the pollen from 
the anthers. This belief has been supported by observations of honey bees ‘robbing’ nectar from 
the base without entering the flower. Further, in a study conducted at Oregon State University, 
little blueberry pollen was observed to be present in pollen loads in the pollen basket (corbicula) 
of honey bees returning to hives placed in blueberry fields. Honey bees remove pollen from their 
face and body and pack it into a tight ball in the pollen basket for transfer to the hive. This has 
led researchers to believe that the composition of pollen in pollen loads reflects plants that are 
pollinated by the corresponding bee. Based on this, the lack of blueberry pollen in honey bee 
pollen loads provides further evidence that honey bees are not effective pollinators of blueberry 
crops. 
 
Oregon is a lead producer of blueberries. During the years 2012-2014, the state reported the third 
highest blueberry yield per acre (USDA NASS, 2015). Despite the belief that honey bees are not 
effective in blueberries, Oregon blueberry growers typically stock their fields with 2-4 honey bee 
hives per acre during bloom. In a study focused on determining which bee species contribute to 
blueberry pollination, surprisingly, there were 45 times more ‘non-robbing’ visits by honey bees 
than native bees in commercial blueberry fields. Honey bee foragers were observed pushing their 
heads into blueberry flowers to access nectar.  In the process, they can inadvertently pick up 
pollen via hairy parts of their body, and if some of the pollen escapes transfer to the pollen 
basket, they can contribute to blueberry pollination without buzzing the flowers. The impact may 
vary by cultivar as, while traits like bloom time and fruit quality are tightly controlled during 
variety development, flower size and pollen production may be unintentionally altered and result 
in variation among varieties, which could affect pollination (Courcelles et al., 2013). In Oregon, 
the cultivar Bluecrop produces significantly more pollen and is self-pollinated at a higher rate 
than Draper but impacts of this difference on pollen collection by bees are not known. Hence the 
objectives of this preliminary research were to: 1) Determine the presence and quantity of 
blueberry pollen on honey bee body parts other than in pollen loads; 2) Compare pollen 
abundance on body parts of honey bees foraging in fields of Bluecrop and Draper cultivars. 
 
Methods 
 
In this preliminary study, honey bees were collected from eleven blueberry (six Bluecrop, five 
Draper) fields in April 2015, and frozen. Each bee was dissected into four sections – head, thorax 
and abdomen, upper parts of legs (excluding tarsi) and tarsi (Figure 1). Wings were removed 
prior to dissection, and pollen loads on corbiculae were removed and excluded from the study.  
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Each body part was suspended in hexane or 100% ethanol, vortexed (two 30-second intervals), 
sonicated (30 minutes), and centrifuged (5,000 rpm for two 1-minute intervals).  A subset of the 
pollen was quantified using a hemocytometer for estimation of total pollen on the corresponding 
body part. Pollen was identified as blueberry or ‘other’. Subsequently, samples were processed 
using acetolysis, and pollen identities were confirmed by comparison with reference samples.   
 
Preliminary Results 
 
The study indicated that pollen was carried on the body hair of all the four body sections, namely 
the head, abdomen and thorax, upper parts of legs, and tarsi. There was significant variation in 
pollen distribution across the body parts with the legs, specifically the 5-segmented tarsi, 
carrying significantly more pollen than the head and body (Figure 2, p<0.01). Mean blueberry 
pollen did not vary between bees foraging in Bluecrop (4,615±1146) and Draper (4,085±471). 
 
Conclusions 
 
The results of this preliminary study indicate that honey bees foraging in blueberry fields 
accumulate blueberry pollen on diverse body parts besides the corbiculae. Interestingly, the 
greatest amount of pollen was observed on the tarsi. Honey bees have been observed to push 
their heads into blueberry flowers for accessing nectar at the base. However, only the upper part 
of the body enters the flower, and hence the presence of pollen on the tarsi is intriguing. It is 
possible that the pollen is inadvertently collected from adjacent flowers. If this is the case, then 
pollen on honey bee tarsi may well contribute to pollination.  Based on a study by Dogterom et 
al. (2000), for maximum fruit set in blueberries, around 125 pollen tetrads are needed. In the 
current study, thousands of tetrads were observed on the tarsi, and thus more than adequate 
pollen is present on this body part for successful pollination of several fruits. Further research is 
needed to determine if tarsi enter neighboring blueberry flowers during nectar foraging, and 
whether adequate numbers of pollen tetrads from the tarsi are deposited on the stigma for 
production of a mature berry.  
 
 

  
 
 

Figure 1. Dissection of a honey bee for 
quantification of pollen on the 
different body parts.  
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Figure 2.  Mean (+SE) blueberry pollen tetrads on body parts of honey bees collected from 
blueberry fields (n=40).  
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