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Introduction 
High tunnels are used to extend the growing 
season. Unlike a greenhouse, high tunnels are 
semi-permanent and not heated or cooled 
with a climate control system. Instead, they 
use plastic sheeting to trap heat from the sun, 
allowing for season extension in temperate 
climates around spring and fall. Bee 
pollination can improve yields for several 
valuable crop species grown in high tunnels. 
Because high tunnels are largely enclosed, 
bees are typically released and managed 
within the structure.  

High Tunnel Pollinators 
Honey Bees 

Honey bee (Apis mellifera) female 
worker 

Best uses Limitations 

Photo: Alekks, Adobe Stock  

• Warmer high tunnels 
• Crop blooms during bright, 

sunny weather 
• Short-duration, high-density 

blooms 
• Should be stocked at 10–15k 

bees per 1,000 m of high tunnel 
strawberry 

 

• Decreased foraging in colder 
high tunnels 

• Decreased foraging in overcast 
weather 

• Poor foraging after long periods 
in enclosed environments 

• Potential to “over-pollinate” if 
overstocked 

• Stressed bees can become 
aggressive, risking worker 
safety 

 

High Tunnel Pollinators 
Miranda L. Jones, Sheriden Hansen, Kelsey Graham, Robert Schaeffer, and Brent Black 

Photo: USU Extension 
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Honey bees (Apis mellifera) effectively pollinate most flowering crops with flexibly managed colonies. These popular 
pollinators are widely available across the continental United States, are easy to rent from beekeepers, and are most 
useful for crops blooming in warm and bright conditions over the short term (around 3 weeks). Beyond 3 weeks, honey 
bee health in sealed high tunnels may decline. 

Honey bees’ foraging decreases outside of their median temperature and light preferences; they rarely fly when 
temperatures are below 55 °F (12.8 °C) or when it is overcast (Lyu et al., 2023). Common high tunnel conditions of high 
temperature and humidity can also stress honey bees, harming reproduction and foraging efficiency (Harmanto et al., 
2006; Dag, 2008; Kendall et al., 2021). Consequently, honey bees’ foraging efforts get significantly worse after about 2–3 
weeks of use inside high tunnels (Sabara & Wilson, 2003; Evans et al., 2019). To minimize colony health issues and the 
resulting decreases in foraging, allow bees to enter and exit high 
tunnels freely during bloom (Figure 1) or replace honey bee colonies 
every 3 weeks (Sabara & Wilson, 2003; Gomes et al., 2024). Honey 
bees should not exceed 10,000 to 15,000 individuals per 1,000 meters 
of enclosed strawberry crop (Lieten, 1993, as cited in Kendall et al., 
2021) to avoid over-pollination (excessive visits to a flower to the point 
of damaging floral tissues) and malnutrition for the hive.  

Mason Bees 
Mason bees make excellent pollinators in closed environments, 
including high tunnels, greenhouses, and screenhouses (Andrikopoulos 
& Cane, 2018; Sampson et al., 2004; Pinzauti et al., 1996), and can 
effectively pollinate across a wider range of temperatures compared to 
honey bees (Vicens & Bosch, 2000). These bees readily nest in human-
made cavities such as drilled holes in wood blocks and cardboard 
straws (Figure 2). They can be caught in the wild with aptly called “trap 
nests” or purchased from vendors who ensure their health and efficacy 
on your crop, much like traditional beekeepers. There are two main 

Figure 1. Hive With Access to Outdoor (A, B) and Indoor (C) Foraging 

Notes. (A) Hive with two entrances observed from outside the greenhouse with the main entrance 
closed. (B) Details of the other main entrance left open to the greenhouse by sliding the control 
stick. (C) Internal view of the hive without the frames, highlighting the screen funnel; bees enter the 
hive but cannot leave through this opening; the same type of bottom entrance and a similar screen 
funnel to the inside of the hive was at the other end of the hive.  

Source: Adapted from Gomes et al., 2024 



3 
 

categories of mason bees used for crop pollination: those that emerge early in the spring (spring mason bees, sometimes 
called “orchard bees”) and those that emerge late in the spring or early in the summer (summer mason bees). 

Purchase mason bees from this Orchard Bee Association list of certified vendors.  

Spring Mason Bees 
Osmia lignaria female Best uses Limitations 

Photo: Emily Parker, Adobe Stock  

• Early season blooms 
• Overcast conditions, lower 

light 
• Tree fruits/nuts 
• Colder temperatures 
• May also be ideal for 

blueberries and tomatoes 
 

• Decreased foraging in hot 
temperatures 

• Efficacy unknown on common 
high-tunnel crops 

• Price is often higher than 
honey bees 

 

 

Spring species’ cold-weather tolerance, natural early-year emergence, and ability to fly in overcast conditions make them 
ideal for advancing spring crops in high tunnels. Osmia lignaria is commonly flown in February for almond pollination at 
as low as 40 °F (Bosch & Kemp, 2001), and Osmia ribifloris, a blueberry pollinator, flies in early April at 48 °F (Sampson et 
al., 2004) Spring Osmia have also proven to forage at lower light levels than honey bees, and are observed in overcast, 
even slightly rainy weather (Vicens & Bosch, 2000). These traits make them well-suited for early-spring bloom in high-
tunnel strawberries. Osmia lignaria bees have been shown to cross-pollinate strawberries more effectively, producing 
larger fruit than honey bees (Horth & Campbell, 2018). In an open-ended strawberry high tunnel, Osmia lignaria spent 
substantial effort (45% of total pollen collecting) pollinating within the enclosure, even when the exits and other floral 
resources were available (Jones, 2024), contrasting with honey bees’ lack of foraging within enclosures where exits are 
available (Sabara & Winston, 2003). 

Using mason bees commercially is still emergent, with higher prices for rarer bee species and little information on proper 
stocking densities in high tunnels. The blue orchard bee (Osmia lignaria) is commercially available in the Western U.S., 
and other managed species can currently be sourced through specific vendors at premium prices of about $1 to $2 per 
bee. Data on the European mason bee (Osmia cornuta) suggest that about one female bee and two to three males are 
sufficient per one apple tree in enclosed settings (Ladurner et al., 2002; Ladurner et al., 2004). Stocking density 
recommendations for many common high tunnel crops are lacking for North American mason bee species, and we 
suggest consulting with certified bee vendors to establish the most appropriate population for your high tunnel 
specifications. 

Summer Mason Bees 
Osmia bruneri female Best uses Limitations 

 
Photo: Michael Branstetter, used with 
permission 

• Later spring/midsummer blooms 
• Hot high tunnels 
• Berries, seed crops 
• Long-duration bloom in 

enclosures 
 

• Cold conditions 
• Early spring blooms 
• Price is often higher than 

honey bees  
• Availability (only sold by 

specialized vendors) 

https://www.orchardbee.org/list-of-certified-vendors
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Summer Osmia are highly heat-tolerant, making them ideal pollinators for growing summer-blooming crops. These bees 
include promising raspberry pollinators O. aglaia (native to Western Oregon) and O. bruneri (Native to Utah and much of 
the Intermountain West). While research on these bees is somewhat limited, Andrikopoulos and Cane (2018) observed 
earnest nesting activity within screen cages when attractive raspberry flowers were present. The ability of these bees to 
effectively pollinate other common high-tunnel crops warrants further study, and their use in high tunnels is promising, 
especially for growing summer-blooming crops like raspberry or blackberry. 

Wild Bees 
Wild bees caught around Utah Best uses Limitations 

 Photo: Miranda L. Jones 

• High tunnels with open 
ends/sides during bloom 

• Farms with diverse flowers 
• Use with another managed 

bee 

• Large farms with few wild bees 
• Intensively managed/sprayed 

farms and crops 
• Enclosed high tunnels 

 

Wild bees contribute substantially to crop pollination (Garibaldi et al., 2013) but are not typically considered for high-
tunnel pollination on their own. In a Utah strawberry high tunnel with openings along the sides and ends, wild 
bumblebees were observed pollinating the length of the tunnel, flying in and out freely. In contrast, small carpenter bees 
(Ceratina spp.) and sweat bees (Halictidae) were concentrated near the larger openings at the high tunnel ends and 
rarely observed at the center (Jones, 2025). Wild bees provide a free pollination service, but when it comes to high 
tunnels, certain crops and conditions may not attract enough wild bees to adequately pollinate your crops, especially 
toward the center of your high tunnel (Nobes et al., 2022; Hall et al., 2020). 

Wild bees may prove to be reliable pollinators in your high tunnel, but awareness of wild bee population dynamics and 
the best support strategies are necessary. Wild bee numbers can fluctuate greatly in response to changes in the 
environment (e.g., adverse weather events, pesticide exposure, and habitat modifications surrounding your high tunnel), 
and some bees cycle through multi-year population-swing patterns irrespective of farm conditions (Williams et al., 2001; 
Graham et al., 2021; Aldercotte et al., 2022). Because of these population dynamics, ensuring ample wild bee abundance 
through the provisioning of native plantings or other effective bee habitats adjacent to crop fields is necessary before 
expecting consistent pollination services in any given year. To increase wild bee visitation in your high tunnel 
environment and around your farm, consider using free Pollinator Partnership and Xerces Society bee-friendly farming 
resources or joining their bee-friendly farming programs. 

No Native Commercial Bumblebees in Utah 
We do not recommend using commercial bumblebee colonies for high-tunnel pollination, as there are currently no 
commercially available bumblebee species native to the Intermountain West. The common eastern bumblebee (Bombus 
impatiens) has been imported for greenhouse use in Washington and has escaped and established in the wild. Other 
surrounding states (Oregon and California) have limited or prohibited their use to protect their native bumblebee 
populations (Looney et al., 2019; Oregon Department of Agriculture, 2017; California Department of Food and 
Agriculture, 2006). While eastern bumblebees are not restricted by law in Utah, we recommend avoiding the risk of 
accidentally releasing an invasive species when viable options like mason bees and honey bees are available. If you must 

https://www.pollinator.org/bff#:%7E:text=Offer%20clean%20water%20for%20bees,by%20government%20mandated%20water%20restrictions.&text=Provide%20permanent%20habitat%20for%20nesting,buffer%20strips%2C%20or%20bare%20ground.&text=Practice%20Integrated%20Pest%20Management%20(IPM,eliminate%20the%20use%20of%20chemicals.
https://www.pollinator.org/bff#:%7E:text=Offer%20clean%20water%20for%20bees,by%20government%20mandated%20water%20restrictions.&text=Provide%20permanent%20habitat%20for%20nesting,buffer%20strips%2C%20or%20bare%20ground.&text=Practice%20Integrated%20Pest%20Management%20(IPM,eliminate%20the%20use%20of%20chemicals.
https://www.xerces.org/endangered-species/wild-bees
https://www.xerces.org/endangered-species/wild-bees
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use eastern bumblebees in your system, do all you can to prevent escapes by sealing all high tunnel openings during use 
and ensuring your colonies have functioning queen excluders. 

Supporting Pollinators in a High Tunnel 
Choosing the Best Bees 
Choosing the best bees for your high tunnel conditions will maximize the crop-pollinator relationship to benefit yields 
and crop quality. Consider the average and extreme temperatures experienced inside your high tunnel during daylight 
hours when deciding how well a bee is likely to pollinate your crop. Since a vital part of high tunnel propagation is the 
stretching of natural growing seasons, you may also need to consider if your bloom will be too early or too late to match 
the bee’s foraging season (see Figure 3).

 

Purchasing Resources: 
• Purchase native spring mason bees. 
• Purchase native summer mason bees. 
• Purchase local honey bees. 

Creating the Ideal Environment 
Creating an ideal apiary requires providing forage, environmental and temperature monitoring, and light. Figure 4 
summarizes traits of bees used for pollinating in high tunnels. More details about creating an ideal environment for these 
pollinators follow.   

https://www.orchardbee.org/list-of-certified-vendors
http://nativebees.com/
http://uba.wildapricot.org/bees
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Figure 4. High Tunnel Pollinator Traits Summary 

 
• Providing alternative forage may be necessary to keep your managed bees healthy in the long term. Many 

generalist bees require a diverse pollen diet to develop correctly, and providing alternative forage inside your 
high tunnel may be necessary to maintain both colony health and foraging activity if you plan to completely 
enclose the space (Sabara & Wilson, 2003). Consider that alternative forage, likely already present outside your 
high tunnel, may draw bees away from your focal crop, so placing forage within it may encourage targeted 
pollination and reduce bee dispersal. Find resources for plants that support native pollinators at Pollinator 
Partnership, though you should consult with an Extension agent for which options are likely to thrive in the 
microclimate present in your high tunnel. 

• Environmental monitoring in your high tunnel will inform your pollinator management decisions. Enclosed or 
partially enclosed agricultural environments have unique climates, often warmer and more humid than the 
climate outside (Harmanto et al., 2006). Placing temperature and humidity sensors at the end and the center of 
your high tunnel will reveal the range of environmental conditions that your plants and bees experience. 
Generally, the center of your tunnel will represent the climatic extremes, while the edges will represent the 
lowest and least humid microclimate. In some cases, simply moving a hive or bee shelter to a cooler or less 
humid area of your tunnel will improve bee health and foraging; however, moving bees toward high tunnel 
openings will also decrease bee visitation to crops at the center of your tunnel (Nielson et al., 2017; Hall et al., 
2020). The most balanced approach to prioritize crop and pollinator health is to moderate the conditions in 
your tunnel from its center, avoiding extreme microclimates, and bolstering the bees’ pollination abilities across 
your entire tunnel. 

• Moderating high tunnel temperatures to avoid temperature extremes will support bee health. While many 
bees enjoy moderately high temperatures (honey bee activity peaks at around 80 °F), extremely high 
temperatures (often above 95 °F for honey bees) can negatively affect health and foraging abilities (Dag & 
Eisikowitch, 1999; Kendall et al., 2021). The exact temperature thresholds for bees will depend on their species, 
but generally, larger bees are less heat-tolerant and more cold-tolerant, whereas smaller bees are the opposite. 
Moderate heat buildup with ventilation, such as raising the sides and opening the ends of the high tunnel or 

https://www.pollinator.org/guides
https://www.pollinator.org/guides
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securing a shade cloth over the tunnel (Maughan et al., 2017). Raise low temperatures by closing or sealing any 
openings during night and early morning hours, increasing the light permeability of your plastic by removing 
shade cloth, replacing old or damaged plastic that has lost clarity, or purchasing a more light-transmitting 
plastic (see “Increasing light availability” below).  

• Correcting high humidity by avoiding overwatering and opening the sides or ends of a high tunnel can help 
support bees. Flowers in highly humid environments can have lower sugar concentration in their nectar, making 
them potentially less attractive to foraging bees (Dag, 2008), and high humidity lowers bee foraging efficiency 
(Kendall et al., 2021). Luckily, the negative effects of high humidity on bee foraging reverse when humidity is 
corrected (Kendall et al., 2021). 

• Increasing light availability will support better bee foraging because bees require sufficient light to navigate 
(Kendall et al., 2021). Recommendations include replacing plastic covers every 4 years for the overall health of 
your high tunnel, and this action will also support bees, as older plastics lose light permeability over time 
(Grubinger, 2022). Plastics can also be composed of more light-permeable material, which has been shown to 
improve bee foraging (Morandin et al., 2002). 
 

For resources identifying and understanding your on-farm native bee community, visit USU Extension’s “Beginner’s Guide 
to Common Native Bees” (Zesiger et al., 2021).  
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