Summary of project
The goal of this project is to use density manipulation experiments and demographic modeling to investigate how insect herbivores affect population dynamics in the perennial herb Solanum carolinense. Knowledge about what controls plant population size is fundamental to our understanding of natural systems, and is also at the root of applied problems involving invasive and weedy species.  While the importance of competition with other plants is widely recognized, the effect of herbivores on plant populations is more contentious.  In particular, biologists hold strong but opposing views about the role of insect herbivores in suppressing and regulating plant populations: some contend that insect herbivores have little effect, while others argue that insect herbivores can strongly limit plant population size.  The persistence of these conflicting opinions indicates that the nature and prevalence of herbivore effects remains unresolved, likely due to a dearth of rigorous tests.  With this project we will provide one such test.

Our main objective is to parameterize density dependent demographic models for S. carolinense growing with and without herbivores. These models can then be used to examine how herbivores may (or may not) affect plant population growth. In particular we have determined how the demographic transitions most important for population growth change with plant density and/or herbivores and whether herbivores affect the strength of density dependence. We have also determined that herbivores and density affect the population growth rate of S. carolinense. Ultimately, we will be able to test whether herbivores affect the equilibrium population distribution of this plant—in other words, whether insect herbivores contribute substantially to controlling plant population size. Additional objectives include investigating the effects of surrounding vegetation on plant demography and herbivore effects, separating effects of different herbivores, and examining effects of initial plant size structure on plant population dynamics.
Training and development
This project is contributing to the training and development of many individuals at different stages in their scientific careers. Over the 5 years of funding, we have employed five full time technicians (some for one or more full years, some for partial years). All employees were encouraged and assisted in developing independent research contributions in addition to their work on the planned experiments in the grant proposal. Over the course of this grant we have employed many undergraduate part-time assistants.
Our post-doc (Alyssa Hakes) began working in June 2010. When Alyssa arrived, we drafted a professional development plan with her that outlines her short-term and long-term professional goals. Alyssa started a position as Assistant Professor at Lawrence University in August 2012.
For the first three summers of the grant we supported three full time student researchers each year. All summer students participated in data gathering in the large field experiment that is the focus of the grant, but they also each developed and carried out their own independent research in the same system, addressing issues of their choosing. Their projects have included such things as modeling the effects of two herbivores on patterns of induced resistance and studying patterns of induction across ramets of Solanum clones.  Two of our REU students presented posters from their projects at the Ecological Society of America meeting (in Pittsburgh, PA). They also participated in the SEEDS meeting program. One student is a co-author on the Oecologia paper.
Each year we had REUs we also collaborated with other labs in the ecology and evolution group at FSU to run a weekly series of seminars in professional development for all the REU students and other interested summer undergrads. In these meetings we addressed issues such as research ethics, applying to grad school, careers in ecology and evolution, how to give scientific presentations, how to write a cover letter and CV, etc. At the end of the summer this group provided a forum for the students to present results of their independent research to fellow students and other members of the FSU ecology and evolution group. 
Through this project, we are contributing to the training and development of women and underrepresented groups in ecology. Over the life of this grant, more than half of the people employed by this project (including students) are women, and several have been students of color or from under-represented backgrounds (including African American, Asian, Dominican, Pacific Islander, Native Hawaiian, first-generation US Americans, or first-generation college students). All students and the technicians are considering careers that may involve research, and we believe our investment in mentoring will provide them with tools and experience that will encourage them in this path (as it has for prior students and employees). Three students who have worked on this project are now in graduate school in ecology/environmental science.
