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Pollination is a critical ecosystem service for angiosperms. 
Alterations to plant-pollinator interactions may result in downstream 
impacts to recruitment and community composition. Non-native 
species that are particularly attractive to pollinating insects are well 
known to impact plant-pollinator networks, visitation rates, and fruit 
and seed production in co-occurring native plants (Bartomeus et al. 
2008, Padrón et al. 2009). 
 
Melilotus albus is a rewarding non-native plant currently spreading 
throughout Alaska along glacial river floodplains, roadsides, and 
burned areas (Conn et al. 2008). Its attractiveness may have a 
significant impact on the pollinator community, potentially reducing 
the pollination and seed set of native species. 
 
Many native flowering plants in the Alaskan boreal forest are 
generalist plants that depend upon a variety of pollinators for fruit 
set (Jordano 1987, Pelletier et al. 2001). When an attractive non-
native plant enters a community, effects on pollination and fruit set 
of the native plants are expected. 

Background  

1) How does plant-pollinator community structure 
differ in communities with and without 
Melilotus albus? 

2) Do per flower visitation rates to and fruit set of 
native plants change in communities with and 
without Melilotus albus? 
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Plant-pollinator community structure differs in communities with and 
without Melilotus albus: 

• The presence of M. albus impacts native plant-pollinator 
interactions 

• Plant-pollinator networks have a greater number of interactions in 
the presence of M. albus 

• All pollinator guilds in the community visited M. albus 
 
Visitation rate and fruit set differences in communities with and without 
M. albus: 

• Pollinator visitation rates to native plants increased in the presence 
of M. albus in both unmanipulated and manipulated sites 

• Fruit set increased at distances close to M. albus in manipulated 
sites 

 
Overall, the diversity, abundance and rate of pollinator visits was greater 
in sites with M. albus, suggesting that plants in close proximity to the 
invasive species may benefit from its presence. For plants growing at 
greater distances, however, pollination services may be reduced. 

Summary 

Plant-pollinator network structure 
The network diagram of plant-pollinator interactions was dramatically different at sites with and without 
Melilotus albus during M. albus flowering on the Dalton Highway (Figure 3). Width of lines connecting 
plants and pollinators indicate the number of interactions recorded between a particular plant and 
pollinator guild. All pollinator guilds were observed to visit M. albus. 

Methods at unmanipulated sites: 
20 sites were chosen along the roadside in interior Alaska in 
pairs, with one site having Melilotus albus, and one site not 
having M. albus. Sites without M. albus were a minimum 
distance of 300 m away from the nearest M. albus patch. Each 
site was 10 m x 20 m, and was located along the roadside. 
Observations were made in eight randomly chosen 2 m x 2 m 
subplots (Figure 4). During July 2011, we observed each site for 
120 minutes total. Plant-pollinator interactions observed were 
recorded by  plant species and pollinator guild. 

Methods 

Among manipulation sites with plant-pollinator interactions, 
pollinator visitation to native plants showed a non-significant 
trend toward more pollinator visits at sites with M. albus added 
than control sites without M. albus (Figure 6), as determined by 
Student’s T-Test (P = 0.070). 

Pollinator visitation rates to native plants 

Fig. 3. A.) Plant-pollinator network at unmanipulated sites without M. albus. B.) Plant-pollinator network at unmanipulated sites with M. albus. 

Fig. 2 Legend: 
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Connectance, the ratio of observed plant-pollinator 
connections to the total number of possible plant-
pollinator connections in the network, was calculated 
for manipulated and unmanipulated sites using 
pollinator guilds and plant species, without including 
Melilotus albus (Figure 2). There was a  non-significant 
trend between connectance and presence of M. albus, 
as determined by Student’s T-Test (P = 0.209 in 
unmanipulated sites; P = 0.393 in manipulated sites). 

Plant-pollinator network connectance 

Fig. 6.  Pollinator 
visitation rates to native 
plants at manipulated 
sites with added M. albus 
and control sites. Error  
bars = +/- 1 S.E. 

Fig. 2. A.) Network connectance at unmanipulated sites. B.) Network connectance at manipulated sites. Error  bars = +/- 1 S.E. 
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Fig. 1. Difference in mean percent fruit set (experimental flowers turning into fruit) for Vaccinium uliginosum 
and Vaccinium vitis-idaea plants at various distances from the center with Melilotus albus added relative to 
control site means. Asterisk (*) denotes significant difference from control means. Error  bars = +/- 1 S.E. 
 

Fruit set of native plants 
Fruit set of native Vaccinium uliginosum and Vaccinium vitis-idaea 
varied with distance to added Melilotus albus at manipulated sites. V. 
uliginosum and V. vitis-idaea plants closest to M. albus had higher fruit 
set than control sites without M. albus. As distance from added M. 
albus increased, there was a trend of decreased fruit set (Figure 1). 

Road 

Road Embankment 

Fig. 5. Manipulated site schematic. Red dot indicates the center of the site for control treatments and the M. albus 
transplants in addition treatments. Each green dot represents a plot with 3 focal flowering V. uliginosum plants (in a 
3 m2 area) or 5 flowering V. vitis-idaea plants (in a 1 m2 area). Plots are located in orbits at different distances from 
the center of the site, with distance noted in meters. 

Fig. 4. Unmanipulated site schematic.  Each site was located along the road embankment, 
shown in green. Blue indicates 2 m x 2 m observation subplots, chosen randomly. 

2 m x 2 m observation subplots 

Methods at manipulated sites: 
A 1 m diameter patch of greenhouse grown Melilotus albus was 
added to 15 experimentally manipulated and control sites. 
Approximately one week after addition, we observed pollinator 
interactions at randomly chosen 2 m x 2 m focal plots of 
various distances from the patch of M. albus (Figure 5). We 
observed plant-pollinator interactions at each site for 75 
minutes total, with one observation per distance. We recorded 
plant-pollinator interactions by plant species and pollinator 
guild. After pollinator observations were complete, M. albus 
plants were removed from the sites. At the end of the season, 
fruit set was measured on focal plants within focal plots. 


