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Editor’s Note 
 
 
This year’s issue of The Maryland Entomologist features an in-depth article titled 
“Specialist Bees of the Mid-Atlantic: Host Plants and Habitat Conservation” by Jarrod 
Fowler. Jarrod is the Pollinator Conservation and Conservation Biological Control 
Specialist for New England and Northeast Regions at The Xerces Society and a 
Technical Service Provider at the United States Department of Agriculture - Natural 
Resources Conservation Service. He has performed horticulture and entomology in New 
England for 20 years and is proficient in science-based and sustainable insect habitat 
assessment, design, installation, maintenance, and monitoring. Jarrod leads extensive 
insect habitat restoration efforts with farmers and landowners in New England. 
 
 
 
 

Eugene J. Scarpulla 
Editor 
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Specialist Bees of the Mid-Atlantic: Host Plants and Habitat Conservation 
 

Jarrod Fowler 
 

The Xerces Society for Invertebrate Conservation, 628 NE Broadway, Suite 200, 
Portland, Oregon 97232, USA 

jarrod@xerces.org; (508) 274-1094 
 
 
Abstract: Habitat conservation is performed in North America to support populations of 
managed and wild pollinators. The current recommended plant selections for Mid-
Atlantic pollinator habitats primarily provide resources for common or generalist 
pollinators. However, such plants may not foster uncommon or rare Mid-Atlantic 
specialist pollinators, whose populations are susceptible to harm from anthropogenic 
threats. This manuscript presents the first catalog of native specialist bees and associated 
host plants for the Mid-Atlantic. Approximately 29% of Mid-Atlantic native bee species 
are pollen specialists. I cataloged 6 families, 25 genera, and 131 species of Mid-Atlantic 
native bees that restrict their pollen use to 28 families, 54 genera, and 396 possible 
species of host plants. Specialist bees are associated with non-graminoid forbs and non-
coniferous woody plants in nearly all Mid-Atlantic terrestrial and wetland habitats. 
Vulnerable bee-plant associations requiring greater emphasis in research and restoration 
are identified and discussed. 
 
Keywords: Apoidea, Anthophila, habitat restoration, Mid-Atlantic, oligolecty, pollen 
specialization 
 

INTRODUCTION 
 
Mid-Atlantic native-pollen specialist bees (oligoleges) have evolved a continuum of 
facultative or obligate associations with flowering host plants (Robertson 1925, Linsley 
and MacSwain 1958, Hurd et al. 1980, Cane and Sipes 2006). Oligoleges associate with 
one host plant family or a few related genera or species; monoleges specifically associate 
with a single host plant genus or species (Robertson 1925, Cane and Sipes 2006). Such 
associations can benefit both bee and flower species by improving foraging effectiveness 
and efficiency, pollen digestibility, and pollination rates. However, restricted associations 
can be susceptible to harm due to habitat degradation, fragmentation, and loss, or to 
phenological mismatch (Minckley et al. 1994, Bartomeus et al. 2013, Rafferty et al. 
2015). Consequently, anthropogenic threats in the Mid-Atlantic potentially imperil native 
specialist bee species and their endemic, indigenous host plant species with population 
declines and extinctions through loss of plant diversity (Radeloff et al. 2005). 
 
Pollen associations and preferences for many Mid-Atlantic native specialist bees can be 
derived from many published and unpublished field observations and specimen records 
(Lovell 1918; Robertson 1926, 1929; Mitchell 1960, 1962). Here, I organize bee-plant 
observations and records to catalog Mid-Atlantic native host plants for native specialist 
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bees. This catalog provides opportunities to augment current lists of plant selections for 
pollinator habitat conservation and enhancement with recommended host plants for 
specialist bees. Such recommendations can be integrated into pollinator habitat practices, 
and are broadly relevant to the Mid-Atlantic and the adjacent regions in Canada and the 
Northeastern United States. 
 
Field-site Description 
This research includes pollination records from the Mid-Atlantic United States for six 
states: Delaware, Maryland, New Jersey, Pennsylvania, Virginia, and West Virginia. New 
York is often included in definitions of what comprises the Mid-Atlantic, but has been 
excluded from consideration. The combination of “Specialist Bees of the Northeast: Host 
Plants and Habitat Conservation” (Fowler 2016) and the present manuscript will 
encompass most bee-plant associations found in New York. The District of Columbia 
(DC) has been similarly excluded from consideration. Urbanized DC is geographically 
minute compared to surrounding Maryland and Virginia. 
 
The Mid-Atlantic is an ecologically and topographically diverse region within the 
temperate broadleaf and mixed forest biome. Topography ranges from western low 
mountains and plateaus, with elevations up to 1,750 m (5741 ft), to outwash plains of 
unconsolidated sediments that create a large coastal plain which contains extensive 
marshes, barrier islands, and dune systems (Omernik 1987; Jones et al. 1997). Overall, 
humid cold temperate and warm continental climates with moderate precipitation and 
moist yet well-drained soils foster species-dense and species-rich communities of native, 
endemic, exotic, and hybrid terrestrial, wetland, and aquatic plant species (Adamson et al. 
2015). 
 

METHODS 
 
Here specialist bees are defined as those that restrict pollen foraging from only one host 
plant family (Robertson 1925, Cane and Sipes 2006). In reality, most specialist bee 
records are associated with one host plant genus or species. Specialist bees that are 
indigenous to Delaware, Maryland, New Jersey, Pennsylvania, Virginia, and West 
Virginia without human intervention were defined as Mid-Atlantic natives. Specimen 
records of approximately 450 species of native bees captured or observed on flowers of 
host plants were compiled from online sources (Hilty 2012, Ascher and Pickering 2016), 
peer reviewed articles (Robertson 1926, 1929; LaBerge 1969, 1971, 1973, 1977, 1980, 
1985, 1986, 1989; LaBerge and Bouseman 1970; LaBerge and Ribble 1972, 1975; 
Bouseman and LaBerge 1978), technical bulletins (Mitchell 1960, 1962; LaBerge 1967; 
Krombein et al. 1979), and personal communications with contemporary bee researchers. 
Information concerning conservation statuses, habitats, native ranges, nesting 
organizations, monthly phenologies, numbers of records per state, and taxonomies was 
collected in addition to host plant associations for each bee species. Cleptoparasitic bees 
were not included in our study. 
 
Bee-plant records were compared with state-level Mid-Atlantic plant distributions from 
the United States Department of Agriculture - Natural Resources Conservation Service 
PLANTS Database (USDA-NRCS 2016). According to plant distribution source 
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definitions, native species are historically indigenous prior to European colonization and 
present species have been documented as uncultivated native or naturalized populations 
(USDA-NRCS 2016). This study includes only host plant genera and species that are 
native and documented as present in at least one of the six Mid-Atlantic states. If there 
are records of specialist bee species collected from Mid-Atlantic native plant genera or 
species, even if those collections came from outside the Mid-Atlantic, then such plant 
taxa are listed. Because plant taxonomy has recently undergone major changes, many 
names have been updated compared to those published in the original literature of bee-
plant associations. Information concerning plant taxonomy, morphological groupings, 
native ranges, and habitat types (obligate–facultative–upland) was compiled for each host 
plant species. As above, such data were analyzed and summarized to provide 
recommendations for targeted conservation and management in the Mid-Atlantic and 
nearby regions. 
 

RESULTS 
 

One hundred thirty-one species, or 29% of approximately 450 Mid-Atlantic native bee 
species, were pollen specialists. Six families, 25 genera, and 131 species of Mid-Atlantic 
native bees and 28 families, 54 genera, and 396 possible species of host plants were 
cataloged. Specialist bees are alphabetically tabulated with associated host plant families 
and genera in Table 1. Conversely, host plant families and genera with hosted bee 
families and species are summarized in Table 2. The most recurrent host plant family 
association among specialist bee species was Asteraceae, 58 bee spp. The most recurrent 
host plant genera associations among specialist bee species were Salix L. (willows), 11 
bee spp.; Solidago L. (goldenrods), 11 bee spp.; Vaccinium L. (blueberries), 8 bee spp.; 
Helianthus L. (sunflowers), 7 bee spp.; and Symphyotrichum Nees (asters), 7 bee spp.  
 

Six families, 25 genera, and 131 species of Mid-Atlantic native specialist bees were 
cataloged. Life history and taxonomic information about Mid-Atlantic native specialist 
bees are presented in Supplemental Table 3. The bee family with the most specialists in 
the Mid-Atlantic was Andrenidae (mining bees), 70 spp., and the bee genus with most 
species was Andrena Fabricius, 47 spp. Of the 131 bee species, 66 were considered rare, 
while 49 were uncommon, and 15 were common. All bee species presented are solitary 
nesters and none are known to be eusocial, although some might be communal (e.g., 
Perdita Smith [Andrenidae]) or aggregate nesters (e.g., Colletes Latreille [Colletidae]). 
Additionally, most cataloged bees are soil nesters with the exception of 13 Megachilidae 
(leafcutter, mason, and resin bees), which likely nest in hollow/pithy stems or holes in 
wood. Overall numbers of specialist bee species active per family per month are 
presented in Figure 1. Specialist bee adults were effectively inactive during December, 
January, and February in the Mid-Atlantic, remaining in their natal nests as pre-pupae or 
as adults in some early-spring emerging species. 
 

Associations with non-graminoid (non-grass or non-grass-like) forbs and non-coniferous 
woody plants were clear for all Mid-Atlantic specialist bee species. Twenty-eight 
families, 54 genera, and 396 possible species of native host plants were cataloged. Life 
history and taxonomic information about Mid-Atlantic native host plants are presented in 
Supplemental Table 4. Overall, the host plant families with the greatest number of 
species were Asteraceae (140 spp.), Ericaceae (33 spp.), Brassicaceae (26 spp.), and 
Violaceae (26 spp.). The host plant genera with the greatest number of species were  
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Table 1. Mid-Atlantic native specialist bee families and species with their associated 
host plant families and genera. Bee families and member genera and species with 
associated host plants are presented in ascending alphabetical order. Consult 
Supplementary Tables 3 and 4 for additional information. 
 

Bee Family Bee Species Host Plant Family Host Plant Genus 
Andrenidae Andrena accepta Asteraceae Helianthus 
 Andrena aliciae Asteraceae Helianthus 
 Andrena andrenoides Salicaceae Salix 
 Andrena arabis Brassicaceae Arabis 
   Cardamine 
 Andrena asteris Asteraceae Solidago 
   Symphyotrichum 
 Andrena asteroides Asteraceae Symphyotrichum 
 Andrena bisalicis Salicaceae Salix 
 Andrena braccata Asteraceae Euthamia  
   Solidago 
 Andrena bradleyi Ericaceae Gaylussacia 
   Vaccinium 
 Andrena canadensis Asteraceae Solidago 
 Andrena carolina Ericaceae Vaccinium 
 Andrena chromotricha Asteraceae . 
 Andrena clarkella Salicaceae Salix 
 Andrena cornelli Ericaceae Rhododendron 
 Andrena distans Geraniaceae Geranium 
 Andrena duplicata Asteraceae . 
 Andrena erigeniae Portulacaceae Claytonia 
 Andrena erythrogaster Salicaceae Salix 
 Andrena erythronii Liliaceae Erythronium 
 Andrena fragilis Cornaceae Cornus 
 Andrena frigida Salicaceae Salix 
 Andrena fulvipennis Asteraceae Chrysopsis 
   Heterotheca 
   Pityopsis 
 Andrena gardineri Asteraceae Packera 
 Andrena geranii Hydrophyllaceae Hydrophyllum 
 Andrena helianthi Asteraceae Helianthus 
 Andrena hirticincta Asteraceae Euthamia  
   Solidago 
 Andrena illinoiensis Salicaceae Salix 
 Andrena integra Cornaceae Cornus 
 Andrena krigiana Asteraceae Krigia 
 Andrena lamelliterga Hydrophyllaceae Phacelia 
 Andrena macoupinensis Salicaceae Salix 
 Andrena mariae Salicaceae Salix 
 Andrena melanochroa Rosaceae Fragaria 
 Andrena nida Salicaceae Salix 
 Andrena nigrae Salicaceae Salix 
 Andrena nubecula Asteraceae Solidago  
   Symphyotrichum 
 Andrena phaceliae Hydrophyllaceae Phacelia 
 Andrena placata Asteraceae Solidago 
   Symphyotrichum 
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Bee Family Bee Species Host Plant Family Host Plant Genus 
 Andrena platyparia Cornaceae Cornus 
 Andrena polemonii Polemoniaceae Polemonium 
 Andrena rudbeckiae Asteraceae Rudbeckia 
 Andrena salictaria Salicaceae Salix 
 Andrena simplex Asteraceae Solidago 
   Symphyotrichum 
 Andrena uvulariae Liliaceae Uvularia 
 Andrena violae Violaceae Viola 
 Andrena ziziae Apiaceae Zizia 
 Andrena ziziaeformis Rosaceae Potentilla, Waldsteinia 
 Calliopsis nebraskensis Verbenaceae Verbena 
 Panurginus atramontensis Ericaceae Vaccinium 
 Panurginus potentillae Rosaceae Potentilla 
 Perdita bequaerti Asteraceae Helianthus 
 Perdita bishoppi Asteraceae Chrysopsis  
   Heterotheca 
   Pityopsis 
 Perdita boltoniae Asteraceae Chrysopsis 
   Heterotheca 
   Pityopsis 
 Perdita consobrina Asteraceae . 
 Perdita gerardiae Scrophulariaceae Agalinis 
 Perdita gerhardi Lamiaceae Monarda 
 Perdita halictoides Solanaceae Physalis 
 Perdita octomaculata Asteraceae Solidago 
 Perdita swenki Asteraceae . 
 Protandrena abdominalis Lamiaceae Monarda 
 Pseudopanurgus aestivalis Asteraceae Solidago 
   Symphyotrichum 
 Pseudopanurgus albitarsis  Asteraceae . 
 Pseudopanurgus andrenoides Asteraceae . 
 Pseudopanurgus compositarum Asteraceae . 
 Pseudopanurgus illinoiensis Asteraceae . 
 Pseudopanurgus labrosiformis Asteraceae . 
 Pseudopanurgus labrosus Asteraceae . 
 Pseudopanurgus pauper Rhamnaceae Ceanothus 
 Pseudopanurgus rugosus Asteraceae . 
 Pseudopanurgus virginicus Rubiaceae Houstonia 
Apidae Anthophorula micheneri Scrophulariaceae Agalinis 
 Cemolobus ipomoeae Convolvulaceae Ipomoea 
 Florilegus condignus Pontederiaceae Pontederia 
 Habropoda laboriosa Ericaceae Cercis 
   Vaccinium 
 Melissodes agilis Asteraceae Helianthus 
 Melissodes apicatus Pontederiaceae Pontederia 
 Melissodes boltoniae Asteraceae . 
 Melissodes denticulatus Asteraceae Vernonia 
 Melissodes dentiventris Asteraceae . 
 Melissodes desponsus Asteraceae Cirsium 
 Melissodes druriellus Asteraceae . 
 Melissodes fimbriatus Onagraceae Oenothera 
 Melissodes fumosus Asteraceae . 
 Melissodes illatus Asteraceae . 
 Melissodes niveus Asteraceae . 
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Bee Family Bee Species Host Plant Family Host Plant Genus 
 Melissodes subillatus Asteraceae . 
 Melissodes trinodis Asteraceae . 
 Melitoma taurea Convolvulaceae Ipomoea 
 Ptilothrix bombiformis Malvaceae Hibiscus 
 Svastra compta Onagraceae Oenothera 
 Svastra obliqua Asteraceae . 
 Svastra petulca Asteraceae . 
Colletidae Colletes aestivalis Saxifragaceae Heuchera 
 Colletes banksi Aquifoliaceae Ilex 
 Colletes brevicornis Campanulaceae Campanula  
   Triodanis 
 Colletes compactus Asteraceae . 
 Colletes latitarsis Solanaceae Physalis 
 Colletes productus Ericaceae Lyonia 
   Vaccinium 
 Colletes simulans Asteraceae Euthamia  
   Solidago 
   Symphyotrichum 
 Colletes solidaginis Asteraceae Solidago 
 Colletes speculiferus Asteraceae . 
 Colletes thysanellae Asteraceae . 
 Colletes validus Ericaceae . 
 Colletes willistoni Solanaceae Physalis 
Halictidae Dieunomia heteropoda Asteraceae Bidens 
   Helianthus 
 Dieunomia nevadensis Asteraceae . 
 Dufourea monardae Lamiaceae Monarda 
 Dufourea novaeangliae Pontederiaceae Pontederia 
 Lasioglossum lustrans Asteraceae Pyrrhopappus 
 Lasioglossum oenotherae Onagraceae Oenothera 
 Lasioglossum pectinatum Solanaceae Physalis 
Megachilidae Hoplitis simplex Hydrophyllaceae Nemophila  
   Phacelia 
 Megachile inimica Asteraceae . 
 Megachile integra Fabaceae Galactia 
   Strophostyles 
 Megachile oenotherae Onagraceae Oenothera 
 Megachile parallela Asteraceae . 
 Megachile pugnata Asteraceae Helianthus 
 Osmia chalybea Asteraceae Cirsium 
 Osmia distincta Scrophulariaceae Penstemon 
 Osmia texana Asteraceae Cirsium 
 Osmia virga Ericaceae Vaccinium 
 Paranthidium jugatorium Asteraceae Helianthus 
 Trachusa dorsalis Fabaceae Strophostyles 
Melittidae Macropis ciliata Primulaceae Lysimachia 
 Macropis nuda Primulaceae Lysimachia 
 Macropis patellata Primulaceae Lysimachia 
 Macropis steironematis Primulaceae Lysimachia 
 Melitta americana Ericaceae Vaccinium 
 Melitta eickworti Ericaceae Vaccinium 
 Melitta melittoides Ericaceae Lyonia 
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Table 2. Mid-Atlantic native plant families and genera with their hosted bee families 
and species. Plant families and member genera with hosted bees are presented in 
ascending alphabetical order. Consult Supplementary Tables 3 and 4 for additional 
information. 
 

Host Plant Family Host Plant Genus Bee Family Bee Species 
Apiaceae Zizia Andrenidae Andrena ziziae 
Aquifoliaceae Ilex Colletidae Colletes banksi 
Asteraceae . Andrenidae Andrena chromotricha 
   Andrena duplicata 
   Perdita consobrina 
   Perdita swenki 
   Pseudopanurgus albitarsis  
   Pseudopanurgus andrenoides 
   Pseudopanurgus compositarum 
   Pseudopanurgus illinoiensis 
   Pseudopanurgus labrosiformis 
   Pseudopanurgus labrosus 
   Pseudopanurgus rugosus 
  Apidae Melissodes boltoniae 
   Melissodes dentiventris 
   Melissodes druriellus 
   Melissodes fumosus 
   Melissodes illatus 
   Melissodes niveus 
   Melissodes subillatus 
   Melissodes trinodis 
   Svastra obliqua 
   Svastra petulca 
  Colletidae Colletes compactus 
   Colletes speculiferus 
   Colletes thysanellae 
  Halictidae Dieunomia nevadensis 
  Megachilidae Megachile inimica 
   Megachile parallela 
   Megachile xylocopoides 
 Bidens Halictidae Dieunomia heteropoda 
 Chrysopsis Andrenidae Andrena fulvipennis 
   Perdita bishoppi 
   Perdita boltoniae 
 Cirsium Apidae Melissodes desponsus 
  Megachilidae Osmia chalybea 
   Osmia texana 
 Euthamia  Andrenidae Andrena braccata 
   Andrena hirticincta 
  Colletidae Colletes simulans 
 Helianthus Andrenidae Andrena accepta 
   Andrena aliciae 
   Andrena helianthi 
   Perdita bequaerti 
  Apidae Melissodes agilis 
  Halictidae Dieunomia heteropoda 
  Megachilidae Megachile pugnata 
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Host Plant Family Host Plant Genus Bee Family Bee Species 
   Paranthidium jugatorium 
 Heterotheca Andrenidae Andrena fulvipennis 
   Perdita bishoppi 
   Perdita boltoniae 
 Krigia Andrenidae Andrena krigiana 
 Packera Andrenidae Andrena gardineri 
 Pityopsis Andrenidae Andrena fulvipennis 
   Perdita bishoppi 
   Perdita boltoniae 
 Pyrrhopappus Halictidae Lasioglossum lustrans 
 Rudbeckia Andrenidae Andrena rudbeckiae 
 Solidago Andrenidae Andrena asteris 
   Andrena braccata 
   Andrena canadensis 
   Andrena hirticincta 
   Andrena nubecula 
   Andrena placata 
   Andrena simplex 
   Perdita octomaculata 
   Pseudopanurgus nebrascensis 
  Colletidae Colletes simulans 
   Colletes solidaginis 
 Symphyotrichum Andrenidae Andrena asteris 
   Andrena asteroides 
   Andrena nubecula 
   Andrena placata 
   Andrena simplex 
   Pseudopanurgus nebrascensis 
  Colletidae Colletes simulans 
 Vernonia Apidae Melissodes denticulatus 
Brassicaceae Arabis Andrenidae Andrena arabis 
 Cardamine Andrenidae Andrena arabis 
Campanulaceae Campanula  Colletidae Colletes brevicornis 
 Triodanis Colletidae Colletes brevicornis 
Convolvulaceae Ipomoea Apidae Cemolobus ipomoeae 
   Melitoma taurea 
Cornaceae Cornus Andrenidae Andrena fragilis 
   Andrena integra 
   Andrena platyparia 
Ericaceae . Colletidae Colletes validus 
 Gaylussacia Andrenidae Andrena bradleyi 
 Lyonia Colletidae Colletes productus 
  Melittidae Melitta melittoides 
 Rhododendron Andrenidae Andrena cornelli 
 Vaccinium Andrenidae Andrena bradleyi 
   Andrena carolina 
   Panurginus atramontensis 
  Apidae Habropoda laboriosa 
  Colletidae Colletes productus 
  Megachilidae Osmia virga 
  Melittidae Melitta americana 
   Melitta eickworti 
Fabaceae Cercis Apidae Habropoda laboriosa 
 Galactia Megachilidae Megachile integra 
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Host Plant Family Host Plant Genus Bee Family Bee Species 
 Strophostyles Megachilidae Megachile integra 
   Trachusa dorsalis 
Geraniaceae Geranium Andrenidae Andrena distans 
Hydrophyllaceae Hydrophyllum Andrenidae Andrena geranii 
 Nemophila  Megachilidae Hoplitis simplex 
 Phacelia Andrenidae Andrena lamelliterga 
   Andrena phaceliae 
  Megachilidae Hoplitis simplex 
Lamiaceae Monarda Andrenidae Perdita gerhardi 
   Protandrena abdominalis 
  Halictidae Dufourea monardae 
Liliaceae Erythronium Andrenidae Andrena erythronii 
 Uvularia Andrenidae Andrena uvulariae 
Malvaceae Hibiscus Apidae Ptilothrix bombiformis 
Onagraceae Oenothera Apidae Melissodes fimbriatus 
   Svastra compta 
  Halictidae Lasioglossum oenotherae 
  Megachilidae Megachile oenotherae 
Polemoniaceae Polemonium Andrenidae Andrena polemonii 
Pontederiaceae Pontederia Apidae Florilegus condignus 
   Melissodes apicata 
  Halictidae Dufourea novaeangliae 
Portulacaceae Claytonia Andrenidae Andrena erigeniae 
Primulaceae Lysimachia Melittidae Macropis ciliata 
   Macropis nuda 
   Macropis patellata 
   Macropis steironematis 
Rhamnaceae Ceanothus Andrenidae Pseudopanurgus pauper 
Rosaceae Fragaria Andrenidae Andrena melanochroa 
 Potentilla Andrenidae Andrena ziziaeformis 
   Panurginus potentillae 
 Waldsteinia Andrenidae Andrena ziziaeformis 
Rubiaceae Houstonia Andrenidae Pseudopanurgus virginicus 
Salicaceae Salix Andrenidae Andrena andrenoides 
   Andrena bisalicis 
   Andrena clarkella 
   Andrena erythrogaster 
   Andrena frigida 
   Andrena illinoiensis 
   Andrena macoupinensis 
   Andrena mariae 
   Andrena nida 
   Andrena nigrae 
   Andrena salictaria 
Saxifragaceae Heuchera Colletidae Colletes aestivalis 
Scrophulariaceae Agalinis Andrenidae Perdita gerardiae 
  Apidae Anthophorula micheneri 
 Penstemon Megachilidae Osmia distincta 
Solanaceae Physalis Andrenidae Perdita halictoides 
  Colletidae Colletes latitarsis 
   Colletes willistoni 
  Halictidae Lasioglossum pectinatum 
Verbenaceae Verbena Andrenidae Calliopsis nebraskensis 
Violaceae Viola Andrenidae Andrena violae 
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Bees 
The distribution of pollen specialists among the bee families, genera, and subgenera of 
the Mid-Atlantic is not random. Family Melittidae (oil bees) showed clear preferences: 
all three listed species of Melitta Kirby were associated with Ericaceae, while all four 
catalogued species of Macropis Panzer were associated with Lysimachia L. (yellow 
loosestrifes). All 11 cataloged species of Andrena subgenus Callandrena sensu lato and 
four cataloged species of Andrena subgenus Cnemidandrena were associated with 
Asteraceae. Similarly, all 10 cataloged species of Melissodes Latreille (Apidae; long-
horned bees) subgenus Eumelissodes were associated with Asteraceae. Moreover, all 
three catalogued species of Andrena subgenus Gonandrena associated with Cornus L. 
(dogwoods). 
 
Notably, the dominant and speciose bees in the families Halictidae (sweat bees) and 
Megachilidae are nearly devoid of oligoleges. Social bumble bees, Bombus Latreille 
(Apidae), have no pollen specialists, and oligoleges are similarly absent in the common 
masked bee genus Hylaeus Fabricius (Colletidae). Generalist bees of polyphagous and 
social groups do not restrict pollen, but do have broad and clear preferences for flowers 
based on body size, shape, and tongue morphology. 
 
Several bee species deserve explanation for their exclusion. The Squash Bee, Peponapis 
pruinosa (Say), and its less common close relative Xenoglossa strenua (Cresson) (both 
Apidae) are native to North America and are present in much of the Mid-Atlantic (Hurd 
et al. 1971). Peponapis pruinosa is present throughout the Mid-Atlantic while X. strenua 
is restricted to Virginia and southern Maryland (Hurd et al. 1971). Both species are 
oligoleges of plants in the genus Cucurbita L. (gourds), which only contains adventive 
species in the Mid-Atlantic. However, pumpkin and squash are extensively cultivated 
each year and both species are established and common in farms and home gardens. Both 
species may well have been established in the region for centuries, since squash and 
gourds were domesticated and widely planted by eastern Native American populations 
(Price 2009). Chelostoma philadelphi (Robertson) (Megachilidae) is the only native 
Chelostoma Latreille species found in eastern North America and has long been 
associated with the introduced woody shrub Philadelphus coronarius L., sweet mock 
orange. Philadelphus L. species are native to the Mid-Atlantic, but such plants are 
extremely uncommon. Mike Arduser (pers. comm.) and Sam Droege (pers. comm.) have 
records for C. philadelphi in areas where cultivated and wild Philadelphus plants do not 
occur nearby, suggesting unrestricted use of Philadelphus. Mellitologists are encouraged 
to research C. philadelphi pollen preferences because several Chelostoma species are 
known pollen specialists elsewhere in the world. 
 
Maryland’s bees are relatively well known within the Mid-Atlantic and approximately 
21% (92 spp.) of Maryland bee species (431 spp.) are cleptoparasitic (laying eggs in the 
nests of other bees) (Droege, unpublished data) and cannot be pollen specialists since 
they gather no pollen. However, some cleptoparasitic bees are associated with specialist 
bees and therefore are indirectly dependent on the same plant groups as the specialist 
bees. For example, Epeoloides pilosula (Cresson) (Apidae), a nest parasite of now very 
uncommon Macropis species which specialize on Lysimachia, is extremely rare and of 
great conservation concern (Xerces Society 2015). One hundred six of the 131 
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documented specialist bees occur in Maryland based on extensive unpublished studies of 
regional bee species distributions (Droege, unpublished data). Such specialist bees 
comprise 31% of the pollen-carrying species (non-cleptoparasitic) in Maryland (339 
spp.). A similar ratio is probably applicable to the entire Mid-Atlantic region. 
 
Plants 
Conservation and enhancement of native forbs, particularly Solidago, Symphyotrichum, 
Helianthus, Euthamia Nutt. ex Cass. (goldentops), Oenothera, and Physalis L. 
(groundcherries) should be fundamental for the maintenance and restoration of plant-
pollinator interactions in fields, meadows, roadsides, and waste areas. The maintenance 
of diverse Vaccinium, Lyonia Nutt. (staggerbushes), and Rhododendron L. 
(rhododendrons) shrub communities in acidic soils will benefit many bee species. 
Woodland host plant restoration is also essential because many specialist bee species only 
live in rich deciduous forests and forage spring ephemerals (e.g., Claytonia L. 
[springbeauties] and Erythronium L. [fawnlilies]) which are absent in fields. Moreover, 
wetland restoration plantings should include Hibiscus L. (rosemallows), Lysimachia, 
Pontederia L. (pickerelweeds), Salix, and ericaceous plants to provide forage for known 
and possible wetland oligoleges. 
 
Introduced plants should be avoided or counter-balanced by conservation and 
propagation of Mid-Atlantic native host plants. Native host plants are often absent from 
standard planting mixes, which do increase generalist bee abundance, but do not augment 
specialist bee biodiversity. Highly attractive and productive introduced selections should 
not be eliminated from plantings, but should perform more supporting roles. 
 
This manuscript serves as a call to regional native plant propagators: add an abundance 
and richness of specialist bee host plants to nursery stock and seed banks. Although a 
number of specialist bee host plants are available from retail nurseries and seed 
distributors, many ecotypes of host plant genera or species remain uncultivated. 
Accordingly, opportunities are present for Mid-Atlantic plant propagators to diversify 
plant selections for ecological, social, and economic sustainability. 
 
Future work 
Given the disorganized and sparse data on pollen preferences of bees, the difficulty in 
determining whether bees collected on flowers are provisioning their nests with pollen 
from that flower or are simply collecting nectar, and that non-provisioning male bees are 
included in floral records, strict and quantifiable measurements of specialization are 
currently impossible. Data need to exist for combined floral visitation and pollen 
consumption records. However, since the purpose of this paper is not a precise 
quantification of specialization, but a basis for expanding recommended plant lists for 
pollinator conservation, patterns of specialization, even from disorganized and sparse 
data, are usually clear. 
 
Some readers may be concerned that compiled records might be incomplete. Any 
quantitative definition of host plants for bees will be partially incomplete given the broad 
and imprecise range of available source information on spatiotemporal pollen gathering 
activities. Available sources almost never provide complete, consistent, or rigorously 
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quantitative data or details for each bee species. However, we feel that the combination of 
weighing the literature, information from museum collections, direct field experience, 
and vetting the catalog with field experts allows us to qualitatively identify these primary 
associations at the genus level. If this publication stimulates subsequent investigations 
and clarifications, then this manuscript will be a success. 
 
There is an information gap in our understanding of the status and distribution of bees 
and associated plant populations in the Mid-Atlantic. Published bee faunas are generally 
sparse for North America (<50) and primarily of recent origin, particularly in contrast to 
the >2700 published floras (Palmer 2015). Such a discrepancy between faunas and floras 
indicates an overall lack of knowledge concerning the taxonomy, life history, and 
distribution of bees. Eight Maryland, two Pennsylvania, two New Jersey, and one 
Virginia bee faunas have been published (Winfree et al. 2007 [NJ]; Winfree et al. 2008 
[NJ, PA]; Droege et al. 2009 [MD]; Steury et al. 2009 [VA]; Donovall and 
vanEngelsdorp 2010 [PA]; Orr 2010 [MD]; Droege and Shapiro 2011, 2012 [MD]; 
Shapiro and Droege 2011, 2012 [MD]; Droege 2013 [MD]; Scarpulla 2013 [MD]). 
However, only one state, Pennsylvania, has published a comprehensive bee fauna 
(Donovall and vanEngelsdorp 2010), which is primarily a simple checklist. 
 
Species-level patterns of specialization should be clarified by future collections and 
research. Degrees and patterns of pollen use by Mid-Atlantic species are undoubtedly 
more complicated and nuanced than presented here. Listed specialists may forage on 
alternate pollens at range edges or during resource dearth (e.g., Habropoda laboriosa 
[Fabricius], Southeastern Blueberry Bee, with Cercis canadensis L., eastern redbud); 
specialists might restrict pollen foraging to limited plant species within documented 
genera; and specialists may be so understudied that some bees likely have failed to be 
listed and some, perhaps, should be delisted. Consequently, there is still much to be 
learned about both the distribution of specialist bees in the Mid-Atlantic as well as their 
pollen gathering preferences. 
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NOTICE TO CONTRIBUTORS 
 
Contributors should prepare manuscripts according to the following instructions. 
 
Title:  The title should be brief, concise, and pertinent. 
 
Abstract: An abstract is required for all long articles; suggested for all biologic studies more than 
two (2) pages in length; but is not needed for notes, distribution reports, or short observations 
(especially if two pages or shorter in length). The abstract should provide a capsule description of 
the main thrust, methods and essential findings of the article. It should contain the scientific name, 
including species author(s), of the main subject species for most biological studies. 
 
Text: Manuscripts should be submitted in MS Word™ by e-mail or on a CD. Please identify 
respective file name(s) for text, figure titles, and descriptions of graphs or figures. First mention of 
a biological organism, in the abstract and text should include the full scientific name, including 
species author(s). Carefully check the spelling of all scientific names. All genera and species should 
be in italics. Capitalize “official” common names for faunal species. Short articles and general 
notes (20 pages or less) are preferred. Longer manuscripts may be assessed page charges. Color 
“copy ready” illustrations, pictures, or digital images are preferred. 
 
References: References should be given in an author-date format: (Lynch 1987); (Lynch 1987, 
1988); (Lynch, in press); (Lynch, in litt.); (Lynch, pers. comm.); (Lynch and Lynch 1989); and 
(Lynch et al.) for 3 or more authors. Provide evidence of acceptance for works “in press,” or cite as 
“unpublished”, “in litt.” (written), or “pers. comm.” (verbal); written permission is suggested as 
well. Citations shall be listed alphabetically, under LITERATURE CITED, as follows: Articles:  
Lynch, J.F.  1987. An annotated checklist and key to the species of ants (Hymenoptera: 
Formicidae) of the Chesapeake Bay region. The Maryland Naturalist 31(3-4):61-105. Do not 
abbreviate the titles of journals. Books: Fisher, B.L., and S.P. Cover. 2007. Ants of North America: 
a guide to the genera. University of California Press, Berkeley and Los Angeles, CA. 194 pp. 
Internet: Entomological Society of America. 2011. Common names of insects database. Available 
at: http://entsoc.org/common-names. Accessed 11 July 2011. 
 
Tables: Tables, graphs and line drawings should be created electronically in black and white. Color 
should only be used when absolutely necessary for clarity. 
 
Illustrations: Photographs or high-definition images may be accepted if necessary or desired by 
the author(s) to support the text. Reproduction of photos or images may increase printing costs and 
authors will be expected to pay any extra charges. Photographs should be submitted in color. Figure 
numbers, as cited in the text, and figure legends should be keyed to each respective photograph. 
 
The Maryland Entomologist is published annually by the Maryland Entomological Society. There 
are four numbers per volume. Original articles or reports on geographic or temporal distribution 
(primarily pertaining to Maryland and the Mid-Atlantic region), ecology, biology, morphology, 
genetics, systematics, behavior, etc., are welcome. Notes on distribution, behavior, occurrence, 
migration, life history, and other biological topics will be published. All submissions are subject to 
editorial review and acceptance. Articles will be peer-reviewed. Send submissions to the Editor:  
Eugene J. Scarpulla, 14207 Lakerun Court, Bowie, MD 20720-4861, ejscarp@comcast.net. 
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COVER PHOTOGRAPH 
 

 
A female long-horned bee, Melissodes denticulatus Smith (Hymenoptera: Apidae), a 
specialist on New York ironweed, Vernonia noveboracensis (L.) Michx. (Asteraceae). 
Photographed near Lake Elkhorn, Columbia, Howard County, Maryland, 16 August 
2015. 

 
Photographed by Richard L. Orr 




