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Introduction

Many plant species interact with other plant species through flower visitors and this may lead 

to fitness and population-level consequences. These interactions can be competitive if visitation 

rate and pollen deposition is reduced or if transfer of heterospecific pollen impedes the germination 

of conspecific pollen. Conversely, the presence of another species may increase the overall number 

of flower visitors and subsequently visitation rate to all species. This facilitative effect may increase 

plant fitness. Interactions among native and exotic plants may be common as floral displays of many 

exotic plants are large and conspicuous and many native flower visitors are generalists that readily 

visit both exotic and native flowers.

The type and magnitude of interactions through flower visitors may depend on spatial scale. 

For example, the presence of a second species may lead to an overall increase in visits to both 

plant species in close proximity (facilitative effect) while simultaneously drawing away visitors from 

plants that are present at greater distances (competitive effect). Furthermore, if plants compete 

through flower visitors, competitive interactions among plants will occur at distances beyond those 

typically considered in classical resource-mediated competition.

We used manipulative experiments to examine whether the presence of the exotic plant, 

Carduus nutans, interacts with the native plant, Monarda fistulosa, through flower visitors. In the first 

experiment, we used arrays of native and exotic potted plants to determine whether the presence of 

the exotic affects visitation rate, heterospecific pollen transfer, and seed set of the native. We then 

conducted a second experiment in which we examined how spatial proximity of the natives in 

relation to the exotic impacted visitation rate. 

Conclusions

üFlower visitors switched between the two species and transferred C. nutans pollen to M. fistulosa 

stigmas. We suspect that visitation rates in the small array experiment and at 0 meters in the distance 

experiment were not lower in the presence of C. nutansbecause flower visitors ñspilled-overò from C. 

nutans to M. fistulosa. 

üAt intermediate distances (1 and 5 meters) visitation rate to M. fistulosa decreased in the presence 

of C. nutans. However, there was no difference within the C. nutans patch or at 15 meters. This 

suggests that interspecific plant competition may occur at larger spatial scales than the zone of 

rhizosphere overlap 

üDespite a decrease in conspecific pollen and an increase heterospecific pollen, M. fistulosa seed set 

was not reduced in the presence of C. nutans in the small plot experiment. This may be due to 

sufficient visits even in the presence of C. nutans or compensation through self-pollination.

Question 1: Does the presence of the exotic C. nutans affect 

visitation rate, heterospecific pollen transfer, or seed set of the 

native M. fistulosa? 

üFlower visitors readily moved from C. nutans to M. fistulosa.

üThere was a trend towards a higher visitation rate to M. fistulosa in the absence of C. nutans. 

However, the trend was not significant.

üStigmas of M. fistulosa flowers in the presence of C. nutans had fewer M. fistulosa yet more 

C. nutans pollen grains.

üM. fistulosa seed set was not reduced when C. nutans was present.

C. nutans absent

C. nutans presentF1,28 = 7.16   P = 0.004 F1,33 = 12.30   P < 0.001 

Methods (small array experiment):

Design

Å20, 2x 2 meter plots. 

ÅAll plants in pots.

Å10 with 3 M. fistulosa only.

Å10 with 3 M. fistulosa and 3 C. nutans.

Results

� C. nutans absent

C. nutans present F1,50 = 0.85

P = 0.36 

Bumblebee on the exotic, invasive plant Carduus nutans The native plant Monarda fistulosa

C. nutans pollen on M. fistulosa stigma

Measurements

ÅVisitation rate (visits per flower per minute).

ÅNumber of interspecific and intraspecific plant         

switches.

ÅNumber of M. fistulosa and C. nutans pollen on       

M. fistulosa  stigmas.

ÅSeed set of M. fistulosa

Results

üVisits to M. fistulosa at 1 and 5 meters were 26% and 39% lower when C. nutans was 

present while visits at 0 and 15 meters were not affected.

** P = 0.05

* P = 0.004

Methods (distance experiment):

Design

Å2 potted M. fistulosa at 0, 1, 5 and 15 meters.

Å25 potted C. nutans in center plot.

ÅRepeated measures design with plots randomly 

assigned as C. nutans present first or second. 

Å24 hr rest period after C. nutans added/removed.

Question 2: Does spatial scale affect how the native and 

exotic plant interact through flower visitors?

Measurements

ÅVisitation rate at 0, 1, 5, 15 meters

ÅCompare visitation rate at each 

distance point in the presence and 

absence of C. nutans patch

Design for the distance experiment Observations for distance experiment
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Study Species and Location

Monarda fistulosa (Bee balm (Lamiaceae)) is native to and common throughout northern North 

America. It is a self-compatible perennial that has an inflorescence display similar in size and shape to 

C. nutans.

Carduus nutans (Musk thistle (Asteraceae)) is native to Europe and Asia and is invasive in North 

America, South America, Australia and New Zealand.

C. nutans and M. fistulosa share flower visitors. The majority of visitors were Bombus species (~40%) 

followed by native solitary bees (~35%), Lepidoptera (~15%), and other (~10%).

We conducted both experiments in Colorado, USA. The small array experiment took place in August 

2005 at 2500 m in Arapaho-Roosevelt National Forest. The distance experiment took place in July 

2006 a the Colorado State Forest Service Nursery in Fort Collins, Colorado at an elevation of 1560 

meters.

Both plant species occur in the area, however, neither site had individuals within 1 km.

* **


