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Title: “Maximizing pollination services for blueberry production in Pennsylvania” 
 
Personnel: Margarita López-Uribe, Department on Entomology, Penn State University, 

University Park, PA (mml64@psu.edu) 
 

Duration of the Project: One year  
 
Justification: Berry crop research was identified as one of the State Horticultural 
Association of Pennsylvania (SHAP) priority research topics for 2019. Among berry 
crops, blueberries are one of the fastest growing crops in Pennsylvania and are an 
important part of income for diversified farmers across the state. In 2018, we led a 
survey to blueberry growers to identify critical needs for pollination services in the 
region. We found that 62% of blueberry farmers in Pennsylvania grow both stone fruits 
and blueberries (Figure 1), indicating that maximizing production for blueberries is 
critical for many apple, peach and cherry growers in our region. 

 
 
 
 
 
 
Figure 1. Answers from 
blueberry growers to a 
survey questions. A total 
of 62% of the farmers 
grow blueberries and 
stone fruits in their farms.  
 

Blueberries require bee mediated pollination to obtain profitable yield levels. 
Yields are reduced between 50 to 80% if bees are excluded from flowers (Figure 2). For 
this reason, about 1/3 of the blueberry growers in Pennsylvania rent managed honey 
bee hives to guarantee sufficient pollination in blueberry crops. However, several wild 
bee species are more efficient pollinators of blueberries, in part because they can 
“buzz” flowers to release the pollen and transfer it between flowers. Many wild bees that 
are capable of buzz pollinating flowers free up pollen during their floral visits, and these 
loose pollen grains can be later picked up by honey bees. In the absence of native 
bees, honey bees would not be capable of pollinating blueberry flowers. 
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The honey bee is the most important 
managed pollinator (of blueberries and many 
other crops) but, in Pennsylvania, beekeeper’s 
colony losses hover around 40% yearly. These 
high colony losses have significantly increased 
honey bee rental costs regionally (~$100/hive), 
which translates into increased production costs 
for farmers and prices for consumers. In our 
recent survey, blueberry growers reported that 
they spend up to $5,000 in pollination services 
every year. Recommendations to reduce costs of 
renting honey bee hives would therefore have 
significant impacts on the profit of diversified 
farmers in Pennsylvania.  
 

While a number of native bee species can provide free pollination services to 
blueberries, their abundance is highly variable across different farms, making pollination 
services by native bees unreliable at the moment. Indeed, 32% of blueberry growers in 
Pennsylvania think that pollination is limited by pollinator availability in their farms 
(Figure 3) emphasizing the need for research to better understand pollination services 
by wild bees to blueberry crops. About 67% of the participants of our survey expressed 
that they would consider exclusively relying on native bees for blueberry pollination if 
specific local recommendations about wild bee pollination services were available 
(Figure 4).  

 
 

 
 
 
 
Figure 3. Answers from 
blueberry. More than half 
of the participants thought 
their blueberry crops may 
be pollinator limited. 

Figure 2. Blueberry fruit to the left 
were well-pollinated. On the right, 
photo shows small fruit as a result 
of poor pollination. Photo taken 
from MSU Extension. 
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Figure 4. Answers from 
blueberry growers. 
More 65% of the 
participants would 
consider exclusively 
relying on native bees 
for blueberry pollination 
services. 

 
While the role of native bees in apple pollination has been extensively 

investigated in Pennsylvania, almost nothing is known about the pollination needs of 
other pollination-dependent fruit crops and the role of native and managed bees in this 
process. By better understanding pollination services of other important crops that are 
part of diversified farms, we will generate information that will directly increase yields of 
marketable fruit and profits to growers. The current gap of knowledge of pollination 
services needs for most fruit crop growers in Pennsylvania is evident from the 
responses to our survey. 
 
Objectives: Because pollination services by native bees are often considered 
unreliable but have the potential to provide free and sufficient pollination to crops, we 
propose to study two aspects of blueberry pollination that will directly benefit growers in 
Pennsylvania: 

(1) Quantify the level of free pollination services provided by wild bee species to 
determine to what extend and under what conditions farmers can solely rely on 
native bees for pollination. Specifically, we plan to assess the role of landscape 
context and farm size on the native pollination services to blueberry crops. 

(2) When necessary, determine the honey bee stocking rates needed to complement 
native bee pollination services that maximize yields and minimize pollination 
rental costs. 

The combination of these pieces of information will allow growers to minimize costs of 
pollination services by adopting informed decisions about their pollination needs given 
the size and landscape context of their farms. 

In addition to our two research objectives, we plan to develop extension workshops 
and online articles to disseminate information about the following main topics:  

(1) diversity and life history of blueberry bees in Pennsylvania,  
(2) ways to help enhance native bees, and  
(3) general recommendations for how to achieve maximum pollination services for 

blueberry farms.  
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Procedures: To achieve our research goals, we propose the following methodology. 

(1) We will quantify the diversity and abundance of native bees from 12 blueberry 
farms with varying sizes and landscape characteristics. Over 40 growers have 
already agreed to participate in our study but we will choose the farms that better 
fit our experimental design.  

(2) During peak bloom (typically April to May), we will set up pollination experiments 
to quantify the seed set produced in flowers visited under different treatments 
(pollination-excluded, hand pollinated, open pollination, honey bee pollination or 
native bee pollination). Before harvest, the number of berries produced under 
each treatment will be quantified and compared. 

(3) In addition to the pollination experiments, we will use pan traps and timed netting 
periods to characterize bee abundance and richness across the different sites 
included in our study. 

(4) Last, we will estimate the impact of honey bee stocking rates on fruit yields by 
randomly assigning farms to three stocking rate treatments (1, 2 or 3 hives/acre) 
and quantifying yields from each treatment.   

(5) We will use generalized mixed linear models to investigate the impact of bee 
abundance (native and honey bees), bee diversity, and stocking rates on crop 
yields.  

To achieve our extension goals, we propose to disseminate our results through: 
(1) Oral presentations during the Mid-Atlantic Fruit and Vegetable Convention. 
(2) A free handout with general recommendations about how to maximize pollination 

services available online for printing and download. 
 
Budget: The funds requested from SHAP will cover 22% of the salaries for a technician 
to lead the pollination surveys and a graduate student to work on the bee identification 
of the samples, supplies for bee collections and gas expenses for transportation within 
the state.   

Category Description Cost 
Salaries Technician (22% effort) and summer 

salary for a graduate student 
$15,830 

Fringe Benefits Technician (at 38.97%) and graduate 
student (7.81%) 

$4,040 

Supplies Entomological supplies for fieldwork and 
pinning 

$2,000 

Travel In-state travel for gas expenses to farms $2,000 
TOTAL  $23,870 

 
Support for the research salaries, facilities and dissemination of education content will 
be provided by The Pennsylvania State University College of Agricultural Sciences. 




