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INTRODUCTION 
Introduced by the horticultural industry, nativars have been widely used to add more aesthetic value to residential landscaping and/or for disease 
resistance. Nativars are a cultivated variety of a native plant, often times modifying traits of the native such as its color, scent, shape or size of the 
flower and petals, phenology, foliage color, etc. (Fig. 1). These plants can be used to mitigate loss of biodiversity due to urbanization by rebuilding, 
revegetation, and restoration of natural landscapes. Although modifying traits may make it easier in revitalizing natural ecosystems, it may also 
change one or more traits needed for successful pollination. Few studies have examined the effects of the trait variation between native plants and 
their cultivars in relation to pollinator activity. Since color, scent, timing of bloom, and size of flowers are important features for pollination, there is 
still uncertainty in the effectiveness of nativars in the attraction and support of pollinators. 

QUESTIONS 
• Is there a difference in pollinator visitation between the native 

species Penstemon digitalis and its nativars? 

• Is there phenological variation between the native Penstemon 
digitalis and its nativars? 

• Is floral shape and size a compelling factor for the attraction of 
pollinators? 

METHODS FLORAL MEASUREMENTS 
• For each plant, twenty flowers 

were collected for floral 
measurements. 

• Total flower length (1), width of 
floral display (2), total tube length 
(3) and width (4), base of tube 
width (5) and length (6), and 
farthest base of tube width (7) 
were measured (Fig. 2). 

  

PHENOLOGY 
• In a common garden plot, there is 

one native and three cultivated 
varieties of Penstemon digitalis 
with three individuals each, 
totaling twelve plants. 

• Plant reproductive phenology was 
monitored 3x/weekly. During 
pollinator observations, flowering 
phenology was identified as early, 
middle, or late. 

  

POLLINATOR OBSERVATIONS 
• Five days a week during morning 

(10am-12pm) and afternoon (1-
3pm) sessions, each plant was 
monitored for one 10-minute 
interval. 

• Plant group observation  period 
(morning and afternoon sessions) 
alternated each day. 

• Pollinator type, abundance, plant 
height, number of open flowers, 
and general weather were recorded 
for each session.  

DISCUSSION 
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RESULTS 

Figure 1. Difference in color shown in Penstemon digitalis 
(left) versus Penstemon digitalis ‘Pocahontas’ (right). 

Foxglove beardtongue (Penstemon digitalis) is a 
perennial native to the eastern and southeastern United 
States, often occurring in prairies, fields, and open 
woods. It has many two-lipped, tubular flowers that 
bloom from early to midsummer. It is grown in the 
Budburst Nativars Research Garden at the Chicago 
Botanic, planted in Spring 2018. Budburst  is a national 
phenological monitoring program where scientists, 
horticulturists, and citizen scientists are brought 
together through data collection, data sharing, 
education, and personal connections. 

Figure 2. Floral measurement guide of Penstemon digitalis.  
Left photo taken from USWildflowers.com. Right photo 
taken from WikiVisually. 

• All Penstemon have roughly the same first and end 
flower times, and peak between 180 to 185 days. When 
there is a larger amount of flowers, there is a 
corresponding peak in pollinator visitation (Fig. 3). 

• Both wild type and ‘Pocahontas’ have more open 
flowers and receive a higher average of pollinator visits 
per minute compared to the other species (Fig. 4).  

• Floral morphology is a distinct factor in pollinator 
diversity. Smaller flowers, such as ‘Blackbeard’ and 
‘Husker Red’, attract small bees and flies where as the 
larger flowers, wild type and ‘Pocahontas’, attract more 
bumblebees, large bees, and wasps due to a 
pronounced size difference (Fig. 5 & 6). 

• These results suggest that pollinator visitation varies 
between Penstemon digitalis and its nativars as a result 
of flower size. The nativar ‘Pocahontas’ attracted 
roughly the same number of pollinators as the wild 
type, while ‘Husker Red’ and ‘Blackbeard’ received 
roughly two times less visits. 

Would you like to become a pollinator 
observer? Scan the QR Code to create a 
Budburst account and learn more about 
the Nativars Research Project. 

PENSTEMON DIGITALIS 

Figure 4. Illustrates the number of pollinators per minute for each 
individual. Both the wild type and ‘Pocahontas’ saw the highest 
number of visitors per minute.  
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Figure 6. Floral measurements plotted to show flower size increase 
as points move left in Dim 1, while an increase in base of tube width 
moves down Dim 2. 

Figure 3. Both visits/minute and open flowers measured throughout 
the flowering season. More open flowers corresponds to higher 
numbers in pollinator visits. 
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Figure 5. Illustrates the proportion of floral visitors through the 
flowering season. Smaller bees and flies were seen in the smaller 
nativars, while larger insects like bumblebees and wasps were found 
to visit the larger flowers.  


