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Bees and Blueberry Pollination:  
Considerations for Optimal Yield 

Anna K. Kirk and Rufus Isaacs 
Department of Entomology, MSU 

East Lansing, MI 48824 
kirkanna@msu.edu or isaacsr@msu.edu 

Highbush Blueberry Pollination 

Pollination occurs when pollen is transferred from the male 

part of a flower (the anther) to the female part (the stigma). 

In highbush blueberry this is primarily accomplished by 

bees, both rented honey bees and wild bees that live in the 

nearby area. Blueberry bushes produce the highest quality 

berries when enough bees are present to fully pollinate all 

flowers that open (Figure 1). Traditionally, rented honey 

bee hives are brought into blueberry fields at about 5% 

bloom to perform the majority of these pollination 

services. Decisions concerning the number of honey bee 

hives to stock per acre are very economically important. 

Too few hives can leave a grower without enough 

pollination services, and that will result in smaller, lower 

quality berries and less overall crop yield. On the other 

hand, the renting of honey bee hives should be considered 

as an input cost and no grower wants to spend more money 

than necessary on this expense. Current recommendations for honey bee stocking densities are included in 

Table 1. These recommendations are based on healthy, vigorous hives so it is important to work with your 

beekeeper to make sure rented hives are strong.  

Table 1. Recommended honey bee stocking densities for some cultivars of highbush blueberry (Pritts & 

Hancock). 

Cultivar Honey bee hives (number / acre) 

Rubel, Rancocas 0.5 

Weymouth, Bluetta, Pemberton, Darrow 1.0 

Bluecrop 1.5 

Elliott, Coville, Berkeley, Stanley 2.0 

Jersey, Earliblue 2.5 

 

Managed and Native Bees 

One important thing to remember when considering the pollination of your blueberry field is that some 

bees are better than others at pollinating blueberry flowers. This is because blueberry flowers do not 

easily release pollen. Some bees can shake the pollen out by vibrating their wings while holding on to the 

flower, but honey bees don’t do this. Because of this, most wild bees such as bumble bees can 

successfully pollinate a blueberry flower with only one visit, while honey bees need to visit three times. 

Although there may not be enough wild bees to pollinate your field on their own, the can make a 

significant contribution to the pollination of your crop. 



Alternative Managed Pollinators 

Some blueberry growers have experimented with 

purchasing bumble bee colonies in addition to renting 

honey bee hives for their pollination needs. Bumble bees 

are believed to forage under poor weather conditions 

such as cooler temperatures or high wind speeds, when 

honey bees may not be active. They also show a stronger 

preference for foraging on blueberry flowers than honey 

bees, which often forage on other flowers in between 

rows or surrounding fields. When taken into 

consideration with their higher pollination efficiency per 

flower, the purchase of bumble bees for pollination 

services may be a worthwhile investment. Bumble bees 

can be purchased in quads of four colonies (Figure 2) 

and orders should be placed three to four months early to 

ensure that bees arrive in time for bloom. 

Optimizing Blueberry Pollination 

To optimize blueberry pollination, the goal of a grower should be to avoid spending more money on bees 

than the value of the increase in crop yield resulting from those bees. For example, if a grower rents 3 

honey bee hives at $40 each for one acre of blueberry, the resulting increase of crop yield from those bees 

should at least equal $120. If it doesn’t, the grower should only invest in 2 hives per acre. Currently, 

growers have very little scientific data to help them make stocking decisions in this way.  

BLUEPOLL 

There is great concern over declining wild populations of honey bees and over the recent loss of managed 

colonies due to Colony Collapse Disorder.  These declines have brought increased attention to our 

dependence on pollinators as essential components of crop production. Most crop production is heavily 

dependent on the European honey bee (Apis mellifera), yet there are other managed pollinators such as 

bumble bees that can also provide effective and efficient pollination of crops if their populations are high 

enough. The goal of our research is to determine how best to combine honey bee and bumble bees for 

sustainable crop pollination, and to determine the cost of different combinations of these bees. Such 

information will be valuable for growers that are using bumble bees and honey bees in combination, and 

will be essential if the cost of honey bee rental increases. Because of the difficulties involved with 

experimenting with mobile insects under agricultural field conditions, we decided to approach this 

research by developing a mathematical model of 

blueberry pollination. 

The BLUEPOLL model was developed to predict 

crop yield for one acre of highbush blueberry, from 

a given input of managed honey bee hives and/or 

bumble bee colonies. The model can be run under 

three different weather scenarios depending on 

whether the grower is expecting a poor, average, or 

superior year for weather conditions with respect to 

pollination activity. Users may also choose their 

own field planting parameters such as bush spacing 

and row spacing, and then the cultivar of the field of 

interest with choices of Bluecrop, Jersey, Duke, 

Elliott and Liberty (Figure 3). The BLUEPOLL user 

then chooses a set input of honey bees and/or bumble bees and whether they are expecting a good, 

average or bad year for pollination weather. Once input parameters are chosen, users may then compare 

the predicted crop yield output and make individualized decisions concerning their pollination stocking 

strategies. 

 



Spotted Wing Drosophila Management in Small Fruit in Oregon 
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Spotted Wing Drosophila, SWD, is a key pest in small fruits including Strawberry, Caneberry and 

Blueberry in the Willamette Valley, WV, of Oregon. Seasonal population trends in commercial 

production areas show that SWD populations display a lag phase during the early portion of the growing 

season.  Over the past three seasons, populations were found to rapidly increase from mid June to mid 

July.  The majority of strawberry production in the WV is focused toward early harvest and were 

relatively unaffected by SWD.  Caneberry and Blueberry damage can happen as during late June because 

of higher SWD pressure.  

 

Spotted Wing Drosophila has resulted in significantly increased pesticide applications, especially in the 

later varieties.  In some cases, growers made up to eight applications per season.  Small fruit growers 

have reported pesticide material costs increase from $65 per acre to $250 per acre per year since starting 

to control for SWD.  Additional costs for control include machinery depreciation, labor, direct losses of 

crop due to SWD infection and rejections at markets.  Some growers in addition are using sub-optimal 

spray equipment such as airblast sprayers. In small fruits such as caneberries and blueberries this 

equipment knocks fruit off the canopy due to narrow row spacing.  Other growers have more efficient 

over-the-row sprayers, but acquiring this equipment results in significantly higher capital outlays. 

 

In the Willamette Valley of Oregon, high temperatures characterize the peak-growing season for small 

fruit.  This period usually starts during early July and can continue as late as the end of September.  

During this period there is generally a lack of precipitation resulting in low humidity periods during 

portions of the day.  It is believed that a better understanding the influence of environmental impacts on 

SWD can help growers to optimize cultural practices such as irrigation, pruning and protection from rain 

during the growing season.  The reproductive potential of SWD is significantly impacted by temperature.  

The highest reproduction is found in temperatures ranging from 65°F to 75°F.  Below and above these 

temperatures, reproduction is negatively impacted.  Early indications show that extended periods of low 

humidity also negatively impacts longevity and reproduction.  Drip irrigation in our trial sites displayed 

higher temperatures coupled with lower humidity, which is less optimal for SWD population 

development.  Overhead irrigation displayed lower temperature coupled with higher humidity, which is 

believed to result in quicker SWD population growth.  Irrigation systems may have a profound impact on 

SWD population levels.  Overhead irrigation cycles washes off sprayed pesticide residues, thereby 

reducing its persistence on leaves.   

 

Development of commercial fruit susceptibility risk models is important to help growers make more 

informed decisions of what they can expect. Controlled temperature trials on cherries and blueberries 

show that blueberries are less favorable hosts for SWD compared to cherries.  Cherries were used as a 

representative trial fruit, which would represent similar characteristics to strawberries and caneberries.  

Cherries, caneberries and strawberries are believed to be more similarly suitable hosts for SWD based on 



reproductive trials under controlled temperatures.  Our data suggest that population levels will increase 

more rapidly on hosts such as cherries, caneberries and strawberries   Current susceptibility of fruit to 

SWD oviposition is based on brix, with increased risk of egg laying at brix at 9%.  Improved risk models 

should be developed for the range of cultivars using easy to test parameters in field conditions.  These 

tests may include firmness tests in conjunction with brix.  It is believed that these risk models will result 

in less pesticide applications during the growing season. 

  

The most effective registered chemical compounds will be summarized and the advantages/disadvantages 

in using different compounds will be discussed.  Resistance management strategies in season-long control 

options will be considered.  The use of mistigators for pesticide delivery, its effectiveness and input costs 

will be shared.  

  

Several non-crop hosts have been identified.  These plants may surround commercial settings and provide 

a SWD refuge. The presence of these plants needs to be taken into consideration when developing 

management protocols.  Studies of SWD movement from surrounding host plants into commercial crops 

support the importance of such vegetation. We believe that biological control of SWD is important 

because of the large host refuges typically found in close proximity of many production units.  For this 

reason, we believe that biological control and resultant suppression of SWD populations in these refuges 

will play an important role to reduce continued dependence on pesticides.  We have found that biological 

control agents will impact SWD populations.  Our data show low diversity of biocontrol agents during the 

growing season in the Willamette Valley.  It is believed that current biological control impact is limited, 

stressing the importance to enhance biological control through foreign exploration and release. 

 

There are currently several resources available on SWD ID, biology, symptoms of damage and control. 

 Spottedwing.com 

 http://www.ipm.msu.edu/invasive_species/spotted_wing_drosophila 

 http://www.ipm.ucdavis.edu/EXOTIC/drosophila.html 

 http://extension.psu.edu/ipm/agriculture/fruits/spotted-wing-drisophila 

http://www.ipm.msu.edu/invasive_species/spotted_wing_drosophila
http://www.ipm.ucdavis.edu/EXOTIC/drosophila.html
http://extension.psu.edu/ipm/agriculture/fruits/spotted-wing-drisophila



