
 

Greetings and welcome to A Superior Research Reader, a monthly reader on what we believe is 
current and relevant research to science and resource management on the Superior. 
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On Tuesday of last week, the Rusty Patched Bumble Bee was listed as endangered by the US Fish and Wildlife 
Service. Currently, there are no known locations of this little bee on the Superior National Forest, but its histor-
ic range includes the SNF and a Great Lakes Restoration Initiative project is underway in our area to inventory 
for bees, which could lead to newly documented locations. Meanwhile, in the state of Minnesota, there is a 
politicized debate centered around roadside management and pollinators. What better time than now to con-
sider pollinators, their habitats and how our management practices may affect them? 

 
In this month’s issue of the Reader, we present you with information on how past management practices like 
fire suppression may have contributed to declines in pollinators, how ecological forestry practices that mimic 
natural disturbance can enhance pollinator habitat and how developing the proper seed mix can be crucial for 
pollinator success in areas of restoration. As you read through these articles, consider the Pollinator-Friendly 
Best Management Practices that were established for federal lands and whether or not we can boost our 
efforts to protect and promote these important friends of the forest! 
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1. Hanula and others provide a review of pollinator conservation in North American Forests.  
 

2. Research conducted in the southeastern United States investigates whether previous forest management 
practices like fire suppression and extensive reforestation have contributed to the decline of pollinators. 
 
3.  As this study points out, paying attention to diversity of species, plant families, and phenology are all im-
portant factors when choosing the right seed mix to promote pollinators. 
 
4.  Mimicking natural disturbance like fire can be very beneficial to pollinators, particularly in forest dominated 
by pine and Vaccinium shrubs. 
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Have changing forests conditions contributed to pollinator decline in the southeastern United States? 
Hanula et al. 2015.  Forest Ecology and Management. 
 

ABSTRACT: Two conservation goals of the early 20th century, extensive reforestation and reduced wildfire through fire exclusion, 
may have contributed to declining pollinator abundance as forests became denser and shrub covered. To examine how forest struc-
ture affects bees we selected stands in each of 7 forest types including: cleared forest; dense young pines; thinned young pines; ma-
ture open pine with extensive shrub/sapling cover; mature open pine with extensive herbaceous plant cover and little shrub cover; 
mature upland hardwood forest; and mature riparian hardwood forest. We sampled bees and measured overstory tree density, un-
derstory herbaceous plant and shrub diversity and cover, light penetration, and leaf area index. Numbers of bees and species per 
plot were highest in cleared forest and in mature pine stands with an herbaceous plant understory. Estimates of asymptotic species 
richness were highest in mature riparian hardwood forests, cleared forests and open pine forests with an herbaceous plant under-
story. Bee communities in the cleared forests and in the mature pine with an herbaceous plant understory were grouped together in 
ordination space which was consistent with perMANOVA results. The best predictor variable for bee species density was total tree 
basal area which was negatively correlated (r2 = 0.58), while the best model for predicting bee abundance (r2 = 0.62) included cano-
py openness, plant species density (both positively correlated) and shrub cover (negatively correlated). Our results combined with 
many others show that thinning forests combined with shrub control provides good bee habitat, is compatible with habitat restora-
tion and management for other species, and the resulting forests will be healthier and less susceptible to old and new threats.  

The Importance of Phenological Diversity in Seed Mixes for Pollinator Restoration 
Havens and Vitt. 2016. Natural Areas Journal 
 

ABSTRACT:  Restoration projects that support pollinators are becoming increasingly popular. Pollinating insects require 
resources, including nectar and pollen, throughout the growing season. However, commercially available seed mixes vary 
considerably in their phenological diversity, as well as in the diversity of species and plant families included, and in their 
forb:grass ratio (by seed count). Each of these is important for the support of a diverse pollinator community. We exam-
ined several commercial mixes to determine if they met our criteria for optimal pollinator support. Most mixes did not 
contain many, if any, species that bloom in the spring. Suggestions on additional plant species to include in upper Mid-
west pollinator restorations seed mixes to extend the season of bloom are provided. Although our recommendations are 
regionally focused, these principles could be extended to any plant community.  

Emulating natural disturbance in forest management enhances pollination services for dominant Vaccinium 
shrubs in boreal pine-dominated forests 
Rodriguez and Kouki. 2015. Forest Ecology and Management.  
 
ABSTRACT: Lack of natural disturbances and the homogenization of boreal forest because of intensive forest manage-
ment pose a threat to biodiversity and can endanger the provision of ecosystem services. In this study, we assessed how 
two methods aimed to promote biodiversity, i.e. prescribed fire and retention forestry (RET), affect ecosystem services 
supported by bilberry and lingonberry in Scots pine-dominated boreal forests. Shrub cover, flowering, berry yield and 
percent fruit set of both shrubs were measured and bees were sampled by pan-traps on 24 study sites 13 years following 
a large-scale experiment, where RET (0, 10, 50 m3/ha and uncut forests) and fire (yes/no) were manipulated following a 
replicated factorial design. In general, bilberry performance and reproduction were higher at uncut sites, while lin-
gonberry flowering was positively affected by fire and retention. Bee community composition was mainly determined by 
percentage of bare ground and number of logs within sites, both nesting resources largely determined by fire and reten-
tion. Burnt sites with retention trees serve as pollinator source habitats and contain floral resources, highlighting the im-
portance of natural disturbances and biological legacies in the conservation of pollination services from boreal forests.  

Conserving Pollinators in North American Forests: A Review 

Hanula et al. 2016.  Natural Areas Journal.  
 

ABSTRACT: Bees and butterflies generally favor open forest habitats regardless of forest type, geographic region, or 
methods used to create these habitats. Dense shrub layers of native or nonnative species beneath forest canopies nega-
tively impact herbaceous plant cover and diversity, and pollinators. The presence of nonnative flowers as a source of nec-
tar, pollen, or larval food can have positive or negative effects on pollinators depending on the situation, but in cases 
where the nonnatives exclude native plants, the results are almost always negative. Roads and roadside corridors offer 
an opportunity to increase open, pollinator-friendly habitat even in dense forests by thinning the adjacent forest, mow-
ing at appropriate times, and converting to native herbaceous plant communities where nonnative species have been 
planted or have invaded. Efforts to improve forest conditions for pollinators should consider the needs of specialist spe-
cies and vulnerable species with small scattered populations. Conservation of bees and butterflies, as well as other polli-
nating species, in forested areas is important for most forest plant species, and forests may serve as reservoirs of pollina-
tors for recolonization of surrounding habitats.  
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