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More than Meets the Eye?

The Role of Annual Ornamental Plants in Supporting
Pollinators

KEY FINDINGS

- Ornamental annuals have long bloom times and can be crucial forage resources when native
plants are not in bloom

- Ornamental annual cultivars are not as attractive as their native and wild counterparts

- All plants attracted at least 2 taxonomic groups of pollinators

- Floral display and visitor abundance are closely related

INTRODUCTION: Pollinator populations are in decline, in part due to loss of foraging
resources (Potts et al. 2010). Urban greenspaces can support pollinator populations and promote
human well-being (Barton & Rogerson 2017); with annual ornamental plants commonly used in
managed greenspaces. There is a rise in interest by home gardeners and landscaping professionals
to provide pollinator habitat (Campbell et al. 2017). However, information on what to plant for
pollinators is often inconsistent and unreliable. Additionally, few studies have described the
interaction between ornamental plants and pollinators (Garbuzov et al. 2017; Garbuzov & Ratneiks
2015).

GOAL: To understand the potential of ornamental plants for supporting a complex
pollinator community by evaluating their function in a semi-natural context.

METHODS:

e Selected 5 plant genera that were commercially significant and common in PA
O Marigold, Zinnia, Lobularia (Sweet alyssum), Lantana, & Pentas (Starcluster)

Lobularia Zinnia Lantana Pentas

Marigold Sweet alyssum Starcluster
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METHODS CONT’:
® 2 semi-natural field sites located in Central PA during the growing seasons of 2016 &
2017
O Plots were arranged in block design with 1 of each cultivar per block & 4 block

per plot
® 10-minute observations of pollinator visitations
O weekly morning and afternoon sampling
O July-September
O Plants were observed in sets of 4

e Biweekly pollinator collections
® \Weekly floral area measures

Top: Photo of one of the
plots. All plants were
potted so growth media
was the same throughout
the study

Bottom: A floral area
measurement being
taken. Research suggests

floral display has a strong
effect on the
attractiveness of a plant

to pollinators.
Additionally, these area
measures were used to
standardize the statistical
analysis.

RESULTS:

® |nterms of average diversity and abundance, Lobularia exhibited highest
variation among its cultivars, and Lantana exhibited the lowest variation
among its cultivars

® Besides Lobularia, all cultivars in this study based on descriptive comparisons
between this and similar research, the cultivars in this study were generally
less attractive than many native or perennial plants

e All plants attracted at least 2 taxonomic groups of pollinators


https://protectingbees.njaes.rutgers.edu/

PROTECTING

Study Guide " BEES

® There appeared to be a dominant pollinator for each of the 5 genera

® Background collections contained both specialist and generalist pollinators,
but visitation pollinators appeared to be all generalists

e The plants in this study would play a limited role in supporting a complex
pollinator community

e 18 of the 25 cultivars showed no significant variation between sites

® Floral display and visitor abundance are closely related
O Ornamental plants have been bred for prolonged bloom times then
their “natural” counterparts
O Because of this, ornamental plants can be crucial forage for when
native plants and perennials are not in bloom

VISITOR ABUNDANCE and DIVERSITY

Zahara Red A

Zahara Sunburst A
Zahara Starlight Rose A
Zahara Raspberry A
Profusion Cherry A
Alumia Yellow A
Taishin Orange A
Alumia Red A

Alumia Flame &
Alumia Deep Orange A
Starcluster White A
Starcluster Red A
Starcluster Lavender A
Graffiti White A

Graffiti Red Lace A
Clear Crystal Mix AB
Wonderland Deep Purple
Frosty Knight

Snow Princess
Easter Bonnet Violet
Yellow

Peach Sunrise
Sunrise Rose

Rose Glow

Citrus
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Above: Estimated Marginal Means of total visiting pollinator abundance and the inverse Simpson’s Diversity Index,
and the proportional abundance of pollinator functional groups visiting observed cultivars. Different letters indicate means that a
significantly different from each other within the genera. Light grey represents bees, medium grey flies, and dark grey butterflies.
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SPECIES IDENTIFICATION

Occurence of pollen specialization on plants vs. in landscape
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Collection method

Above: Proportional abundance of generalist (forages on a wide range of plants) and specialist
(forages on a few or one type of plant) bees. The left bar represents the background collections (traps set up
along the perimeter and around the native vegetation) and the bar to the right represents bees collected on
the cultivars via sweep netting.

The 3 types of collection in
this study: (left) bee bowls,
(middle) blue vane trap.
The colors used are
attractive to bees.(right) A
“bee vac”, used to live

specimens.
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TAKEAWAYS & RECOMMENDATIONS:

e When possible, opt for native and perennial plants

e Select a diversity of plants with a range of bloom times so you can provide resources all
season

e Avoid spraying pesticides, especially on flowering plants or peak times of pollinator
activity

e Leave some bare ground in your garden and hold off on clearing stems and leaf litter until
spring to create habitat for ground and stem nesting bees

Research Supported By:

PennState ggul}fq%:g;- QSDA POLLINATOR
Research ple EUNTHLR

£5 " producers Asociatio SIGMA XI & USDA @HR[

An of pers for pers. S SeENTEE ReaARcl SORETE - /—___ | 7
9P AmericanHort
' NIFA

: IR4)

Project,

Research Conducted By:
Emily Erickson?, S. Adam?, L. Russo3, Vickie Wojcik?, Harland M Patch?, Christina M. Grozinger?!

1 Pennsylvania State University, University Park PA, USA; 2 Penn State Extension, Lebanon PA, USA; 3 University of Tennessee Knoxville,
Knoxville TN, USA; 4 Pollinator Partnership, San Francisco CA, USA

Erickson E, Adam S, Russo L, Wojcik V, Patch HM, Grozinger GM (2020). More than meets the eye? The role of annual ornamental flowers in
supporting pollinators. Environmental Entomology, vol. 49(1), pp. 178-188. https://doi.org/10.1093/ee/nvz133

Photo Credits:
Darby B, Bryant R, Keller A...(2020). Molecular sequencing and morphological identification reveal similar patterns in native bee communities across public &
private grasslands of eastern North Dakota. https://doi.org/10.1371/journal.pone.0227918

John Rostron (2015). Little Haven Nature Preserve: Sweep Netting. https://commons.wikimedia.org/wiki/commons:Reusing_content outside Wikimedia

Joshi NK, Leslie T, Rajotte EG...(2015). Comparative trapping efficiency to characterize bee abundance, diversity, and community composition in apple orchards.
Annals of the Entomological Society of America, vol. 108 (5), pp. 785-799. https://doi.org/10.1093/aesa/sav057

References:
Barton, J. & Rogerson, M. (2017). The importance of greenspace for mental health. BJPsych Int, 14(4), 79-81.
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5663018/

Bradshaw, H.D., and Schemske, D.W. (2003). Allele substitution at a flower colour locus produces a pollinator shift in monkeyflowers. Nature, 426, 176-
178. https://doi.org/10.1038/nature02106

Campbell, B., Khachatryan, H., & Rihn, A. (2017). Pollinator-friendly plants: Reasons for and barriers to purchase. HortTechnology, 27(6), 831-839.
https://doi.org/10.21273/HORTTECH03829-17

Corbet, S., Bee, J., Dasmahapatra, K., Gale, S., Gorringe, E., La Ferla, B., ... Vorontsova, M. (2001). Native or exotic? Double or single? Evaluating plants for
pollinator-friendly gardens. Annals of Botany, 87(2), 219— 232. https://doi.org/10.1006/anbo.2000.1322

IR4)Y

Project


https://protectingbees.njaes.rutgers.edu/
https://doi.org/10.1093/ee/nvz133
https://commons.wikimedia.org/wiki/commons:Reusing_content_outside_Wikimedia
https://doi.org/10.1093/aesa/sav057
https://doi.org/10.21273/HORTTECH03829-17
https://doi.org/10.7717/peerj.3066
https://doi.org/10.1093/ee/nvv037
https://doi.org/10.1016/J.TREE.2010.01.007

A
Study Guide :g

Dyer, A., Whitney, H., Arnold, S.E., Glover, B., Chittka, L. Mutations perturbing petal cell shape and anthocyanin synthesis influence bumblebee perception of
Antirrhinum majus flower colour. Arthropod-Plant Interactions 1, 45-55. https://doi.org/10.1007/s11829-007-9002-7

Erickson, E., Adam, S., Russo, L., Wojcik, V., Patch, H.M., Grozinger, C.M. (2019). More than meets the eye? The role of annual ornamental plants in supporting
pollinators. Environmental Entomology, 49(1), 178-188. https://doi.org/10.1093/ee/nvz133

Garbuzov, M., Alton, K., & Ratnieks, F. L. W. (2017). Most ornamental plants on sale in garden centres are unattractive to flower-visiting insects. Peer J.
https://doi.org/10.7717/peerj.3066

Garbuzov, M., & Ratnieks, F. L. W. (2015). Using the British National Collection of Asters to compare the attractiveness of 228 varieties to flower-visiting insects.
Environmental Entomology, 44(3), 638-646. https://doi.org/10.1093/ee/nvv037

Garbuzov, M., & Ratnieks, F. L. W. (2014). Listmania: The strengths and weaknesses of lists of garden plants to help pollinators. BioScience, 64(11), 1019-1026.
https://doi.org/10.1093/biosci/biu150

Harrison, T., & Winfree, R. (2015). Urban drivers of plant-pollinator interactions. Functional Ecology 29(7) =: 879-888. https://doi.org/10.1111/1365-2435.12486

Hicks, D. M., Ouvrard, P., Baldock, K. C. R., Baude, M., Goddard, M. A., Kunin, W. E., ... Stone, G. N. (2016). Food for pollinators: Quantifying the nectar and pollen
resources of urban flower meadows. PLOS ONE, 11(6), e0158117. https://doi.org/10.1371/journal.pone.0158117

Lever, J., van Nes, E., Scheffer, M., Bascompte, J. (2014). The sudden collapse of pollinator communities. Ecology Letters. 17(3): 350-
359. https://doi.org/10.1111/ele.12236

Noda, K., Glover, B., Linstead, P., Martin, C. (1994). Flower colour intensity depends on specialized cell shape controlled by a Myb-related transcription factor.
Nature, 661-664. https://doi.org/10.1038/369661a0

Potts, S. G., Biesmeijer, J. C., Kremen, C., Neumann, P., Schweiger, O., & Kunin, W. E. (2010). Global pollinator declines: trends, impacts and drivers. Trends in
Ecology & Evolution, 25(6), 345-353. https://doi.org/10.1016/J.TREE.2010.01.007

Wilde, H. D., Gandhi, K. J. K., & Colson, G. (2015). State of the science and challenges of breeding landscape plants with ecological function. Horticulture Research,
2(1), 14069. https://doi.org/10.1038/hortres.2014.69

PROTECTING

BEES


https://protectingbees.njaes.rutgers.edu/
https://doi.org/10.1007/s11829-007-9002-7
https://doi.org/10.1093/ee/nvz133
https://peerj.com/articles/3066/
https://doi.org/10.1093/ee/nvv037
https://doi.org/10.1093/biosci/biu150
https://besjournals.onlinelibrary.wiley.com/doi/10.1111/1365-2435.12486
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0158117
https://doi.org/10.1111/ele.12236
https://doi.org/10.1038/369661a0
https://www.cell.com/trends/ecology-evolution/fulltext/S0169-5347(10)00036-4?_returnURL=https://linkinghub.elsevier.com/retrieve/pii/S0169534710000364?showall%3Dtrue
https://www.nature.com/articles/hortres201469



