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ML 2015 
APPROPRIATION AMOUNT: $70,812 
AMOUNT SPENT: $70,812 
AMOUNT REMAINING: $0 
 
ML 2016 
APPROPRIATION AMOUNT: $351,188 
AMOUNT SPENT: $351,188 
AMOUNT REMAINING: $0 
 
Sound bite of Project Outcomes and Results 
Cutting-edge deep learning computer models, large scale field experiment, and genomic analyses were used to 
improve predictions of invasive range expansion for leafy spurge and common tansy. In both species, we found 
substantial genetic and phenotypic evolution that may impact their invasive risk and change future strategic 
decision making. 
 
Overall Project Outcome and Results 
In our project, we used cutting-edge deep learning computer models, large scale field experiments, and genomic 
analyses to improve predictions of invasive range expansion for the two problematic weeds, leafy spurge and 
common tansy. In both species, we found substantial genetic and phenotypic evolution that may impact their 
invasive risk and change future strategic decision making. In the leafy spurge system, we built highly accurate 
detection models that leveraged publicly-available satellite imagery, which allowed us to predict occurrences 
across large landscapes. Predictions of this magnitude allow for rapid field detection and monitoring as well as 
the identification of environmental factors that promote leafy spurge invasion. Population genomics and trait 
analysis of leafy spurge further revealed that, despite relatively similar genetic variation across the expanding 
range, populations from different regions of the state may have evolved differences in germination niche. In the 
common tansy system, we focused on understanding potentially adaptive genetic and trait variation using 
growth chamber experiments and a large common garden experiment with climate manipulations. Data reveal 
important trait evolution occurred during range expansion which has the potential to impact further invasion 
and that may influence the response to climate change. Landscape genomic analysis of common tansy revealed 
that there are two distinct genetic clusters in Minnesota that are distinguished by changes in soil features and 
land usage. 
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