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CHICAGO BOTANIC GARDEN

Science 

2010 OPERATING PLAN 

Vision Statement
The Garden’s plant biology and conservation science programs will discover critically important knowledge and create practical land and water management tools and solutions to address environmental challenges facing society. These programs focus on appropriately managing plant populations and plant and soil communities, especially within human-impacted landscapes. Scientists will undertake rigorous research studies that address key biological questions that have plant conservation applications and advance the frontiers of basic science.  The Garden will make a unique contribution to solving present-day ecological problems by integrating theoretical research, applied solutions, and adaptive management to save individual species as well as communities of species at varying geographic scales.

GOAL IV.1
Discoveries resulting from research by Garden scientists and students, and enhanced conservation resources such as the Seed Bank, will demonstrably stem the loss of plant diversity and lay the foundation for healthy ecosystems. Garden scientists will be able to measure and articulate how their work has succeeded in addressing some of the most pressing threats to plants, including climate change, invasive species, and pollution.
Objective 1.
Conduct research to address the world’s most pressing threats to biodiversity including habitat loss, conversion and fragmentation; climate change; invasive species; inappropriate plant harvest; and nutrient loading.
New Initiatives:

· Initiate a multiple-year project to evaluate restoration success in the Colorado Plateau (pilot funding from BLM; additional funding pending from BLM and NFWF).
· Investigate how cattail invasion affects carbon sequestration potential in Great Lakes coastal wetlands; collaborators Nancy Tuchman and Shane Lishawa (Loyola University Chicago), Pam Geddes (Northeastern Illinois University), and Kevin Kuehn (University of Southern Mississippi) (proposal to be re-submitted to NSF January 2010).

· Investigate the effects of wetland plant-community structure and wetland restoration practices on habitat support for secretive marshbirds; partners Wisconsin DNR, US Fish and Wildlife Service, and Upper Mississippi River-Great Lakes Joint Venture (pending US EPA funding).
· Initiate studies of leaf endophytes in native grasses and fungal carbon signature.

· Initiate study of the population biology of key ectomycorrhizal fungal species starting with Laccaria bicolor; collaborator University of Montpellier in France (preliminary data generated followed by submission of NSF proposal).
Continuing Research:

· 100 Sites for 100 Years Project, a restoration ecology research program for Chicago Wilderness; project leaders Liam Heneghan (DePaul University) and David Wise (UIC) (pending funding).
· Model the effects of land management practices on carbon dynamics in Morton Arboretum woodlands; collaborators Bryant Scharenbroch and Marlin Bowles (Morton Arboretum).

· Test the efficiency and sensitivity to disturbance of commonly used vegetation-based indicators for assessing wetland condition.

· Test the effects of invasive wetland plants on denitrification, greenhouse gas emissions, and soil properties in Chicago-region sites; Co-PI with Nancy Tuchman and others at Loyola University Chicago on grant funded 2008-2010 by Illinois-Indiana Sea Grant. Land management partners are The Nature Conservancy, Lake Co. Forest Preserve District, and Illinois DNR.
· Investigate nitrogen competition and exchange between Typha x glauca and native plant species in experimental wetland mesocosms at the University of Michigan Biological Station. Funded by Loyola University Chicago.
· Complete collaborative project with Morton Arboretum on genetics and demography of Cirsium pitcheri (funded by NSF).
· Continue long-term research projects on Echinacea angustifolia (funded by NSF), Platanthera praeclara (funded by NFWF/AOS), and invasive and rare plant demography.
· Complete a comprehensive analysis of seven years of demographic data for the Plants of Concern Level 2 species (Viola conspersa, Cypripedium candidum, Cirsium hillii and Tomanthera auriculata).

· Study the effects of seed harvest time on seeds collected for ex situ conservation (funded by Kew).
· Continue work with the world’s largest breadfruit germplasm collection at the National Tropical Botanical Garden to genetically characterize the collection for improved management of the resources for long-term conservation.
· Continue soil science research on the temporal sequence of carbon sequestration in tallgrass prairie restoration, the role of widespread mycorrhizal fungi in promoting invasive species, and microbial community responses to soil carbon amendments during restoration.
· Continue investigations on the impact of increased nitrogen deposition on ectomycorrhizal fungal diversity and community composition in the Chicago region.

Objective 2.
Become a national center of excellence for plant conservation practice, including seed banking activities and plant monitoring.

· Collaborate with Seeds of Success and the Royal Botanic Gardens, Kew to bank the entire tallgrass prairie flora.  Continue collecting activities to reach 85% (1275 taxa) of prairie species by end of 2010 (funded by Kew and NFWF, need additional funding).
· Continue the volunteer-assisted rare plant monitoring project, “Plants of Concern” at an expanded level; incorporate external consultant review of monitoring protocols and data to effectively assess climate change; export POC program to other parts of the region (funded by Midewin National Tallgrass Prairie, Wildlife Preservation Fund, and Gaylord Donnelley Foundation).
·   Add at least 800 sheets to the herbarium collection (a 5% increase) by collecting for Flora of Cook County and other regional flora, and vouchers from research studies, prairie seed collections, CBG’s living collection documentation and international trips. Prepare herbarium specimens of all shoreline plantings (over 200 taxa) and add these to the Garden's Herbarium Collection.

Objective 3.
Develop and apply appropriate restoration and maintenance activities to maintain the research, educational, and aesthetic value of the Garden’s lakes, shoreline and native habitat areas (McDonald Woods, Dixon Prairie, and the Skokie River Corridor).
New Initiatives:
· Oversee the maintenance and management of the Rainwater Glen planting.

· Initiate research studies to assess the sources and magnitude of nutrient loadings to the Garden’s waterways and the resultant ecological impacts. 

· Initiate research related to species range shifts and mapping restoration success utilizing the new GIS laboratory. 

· Initiate research into management options for the recent invasion of Eurasian water milfoil into the Garden’s lakes including biological controls as well as herbicide application protocols. 
Continuing Research:
· Continue evaluating and documenting the effectiveness of the Garden's array of shoreline stabilization techniques and management strategies and seek additional funding partnerships for shoreline restoration along the 1.9 miles of the North Lake shoreline (funding proposals pending to the Illinois EPA, U.S. EPA, and the U.S. Army Corps of Engineers).
· Maintain (and over plant as necessary due to winterkill and predation) the Garden's collection of over 250,000 aquatic plants along 3.1 miles of lakeshore gardens associated with Section 319 shorelines, Evening Island, Great Basin Water Gardens, Spider Island, and the Japanese Garden.
· Advise Horticulture staff with selection and care of aquatic plants found in the Garden’s pools, aquatic containers, and the Aquatic Garden.  Work with staff to enhance aquatic plant labeling, documentation, and record keeping.
· Pursue corporate volunteer groups for assistance with invasive species removal.

· Resample the 550 herbaceous vegetation monitoring quadrants in McDonald Woods (it has been four years since they were last sampled and the data will be important when comparing the data collected after the deer exclusion fence is installed).
· Continue to develop the new woodland seed nursery by collecting and propagating needed species.

· Continue to reduce invasive species in McDonald Woods as well as the greatly expanded recent additions to actively managed woodland habitats at the Garden.
· Continue efforts to establish and maintain native grasses in the tallgrass prairie of the Dixon Prairie and along the Skokie River Corridor through late spring mowing (to thwart competition and herbivory) and new management assessment and research projects.
· Continue (and refine through targeted research projects) management activities including prescribed burning, mowing, and invasive species control in the Dixon Prairie and the Skokie Rive Corridor with particular foci on Crown Vetch (Coronilla vicia), Purple Loosestrife (Lythrum salicaria), Reed Canary Grass (Phalarus arundinacea) and Seaside Goldenrod (Solidago sempervirens).
· Continue to advance research objectives in the ongoing management of the Prairie and Skokie River Corridor related to invasive species control, floodplain native plant community establishment, and soil ecology and its relationship to grassland community development.
· Continue to perform and manage activities related to wetland mitigation to improve the floristic quality of four Garden wetlands and associated prairie buffers.
· Continue research to evaluate belowground responses to restoration treatments and management regimes in woodland and prairie systems, with a view to enhancing soil carbon storage.

· Investigate the effects of buckthorn invasion, plant community structure, and restoration on carbon dynamics in McDonald Woods. Quantify soil carbon, CO2 flux, and soil loss through erosion along a restoration chronosequence.
Objective 4.
Conduct research to address evolutionary history and relationships in plants and fungi through comparative study of fossil plant and living plant and fungal diversity.
New initiatives:

· Prepare a taxonomic revision of the breadfruit genus Artocarpus (Moraceae) and collaborate with Malaysian and Bangladeshi scientists to study the genetic diversity and origins of jackfruit (A. heterophyllus) to inform on-farm conservation programs of jackfruit germplasm (NSF funded).
Continuing research:

· Investigate systematic relationships and biodiversity in the legume family Caesalpinioideae; collaborators at University of Montreal and Royal Botanic Gardens, Kew (NSF grant transfer; new grant proposal planned).  

· Continue research on selected significant fossil legumes. 
· Document Middle Eocene age fossil flora from Tanzania; collaborators at Southern Methodist University

· Work with colleagues on Mesozoic fossil plant projects, including Cretaceous age fossils from the eastern USA and Jurassic age fossils from England. Conduct exploratory fieldwork on other fossil localities (NSF grant planned).
· Continue work assessing diversity, biogeography, and evolutionary history of the fungal family Cantharellaceae (NSF grant planned).
GOAL IV.2
The Garden will become the nation’s leading center for training the next generation of scientists, restoration ecologists, land managers, and policy makers focused on saving plants and plant communities. Its training programs will build national and international capacity in plant biology and conservation science through undergraduate internships, graduate degree programs, and partnerships with federal agencies. Internships will provide meaningful professional experience for young people and documented, recognized, valuable services to the agencies and institutions they serve.
Objective 1.
Informal Education

· Continue Project BudBurst, install the Floral Report Card gardens and begin programming as an outreach activity about climate change. 

· Teach at least five courses for the Regenstein School of the Chicago Botanic Garden.

Objective 2.
Internships and Undergraduate Mentorship

· Participate in environmental education program for Chicago high schools. Loyola undergraduates serve as interns in partner schools, working with science faculty and students to produce biodiesel from waste vegetable oil. Project goals are to educate students about pressing environmental and energy issues and to introduce them to career opportunities as green professionals; Co-PI with Nancy Tuchman and others at Loyola University Chicago on grant funded 2008-2010 by USEPA.

· Offer eight summer research internships in conservation science through the Research Experiences for Undergraduates in Plant Conservation and Biology site program (funded by NSF). 
· Place at least 100 conservation interns on federal lands (funded by BLM, NPS and USFWS) and meet with federal and NGO organizations to assess interest in expansion of conservation internship program.
Objective 3.
Graduate Student Mentorship

· Mentor research of two new doctoral students, Rebecca Tonietto and Paul Hartzog. (funded by PBC program).
· Matriculate seven to eight new M.S. students and two Ph.D. students into Plant Biology and Conservation Program.
· Seek funding to train additional graduate students in an interdisciplinary PhD program focused on impacts and mitigation of climate change on plant and soil communities (have applied for a NSF-IGERT through Northwestern University).

· Assist IIT collaboration to offer a M.L.A. in Landscape Architecture in the Chicago region.
GOAL IV.3
The Garden will provide rigorous, science-based information about plants and the natural world. Garden scientists will become the first choice of committees, institutions, and agencies worldwide, providing leadership in plant conservation and restoration, and preservation policy and practice.
Objective 1.
Undertake educational initiatives.
· Increase outreach efforts regarding climate change by collaborating with CBG Education staff to initiate the Floral Report Card Global Change Monitoring Gardens (pilot funded by USBG, additional funding from IMLS).
· Collaborate with Wisconsin DNR, Minnesota DNR, University of Minnesota, University of Wisconsin, and Michigan State University on a Web-based shoreline plant selection tool for green industry professionals and homeowners (pending funding from the Midwest Glacial Lakes Partnership).
· Work with the Education Department to create new opportunities for sharing the Garden's knowledge on aquatic restoration and protection with school groups as well as adult audiences.
· Collaborate with the Center for Plant Conservation to offer a short course on conservation techniques.

· Work with an interdepartmental team to continue implementation of an invasive species policy for the Garden.
· Collaborate with approximately 80 federal, state and regional agencies and partners to offer the Plants of Concern training workshops and field mentoring for rare plant monitoring.
Objective 2.
Publish reports of workshops organized in 2009.
· Complete assessment of and report on botanical capacity in the USA; with BGCI (funded by NFWF).
· Complete an assessment and report on rare plant monitoring methods for the USDA Forest Service (funded by USFS).
· Complete assessment and report on findings from the three "Future directions in biodiversity and systematics research" workshops held in 2009 (funded by NSF).
Objective 3.
Serve on local, regional, national, and international boards and committees.
· IUCN’s Species Survival Commission Plants Committee, Orchid Specialist Group, and Mushroom, Bracket, and Puffball Specialist Groups; Midwest Invasive Plant Network board; Illinois Endangered Species Board; Illinois Endangered Species Technical Advisory Committee; Illinois Rare Plant Task Force; Chicago Wilderness’ Executive Committee, Steering Committee, Science Team, Natural Resources Management Team, Congress Planning Committee, and task forces on aquatics, seeds and restoration, climate change, and invasive species; Mayor's Committee on Nature and Wildlife and the APGA Conservation Professional Section, etc.
Objective 4.
Host staff from partner institutions.
· United States office of Botanic Gardens International, three education specialist staff from the Illinois Indiana Sea Grant’s aquatic invasive species outreach program, and Chicago Wilderness Science and Natural Resources Management Teams Coordinator.
Objective 5.
Disseminate research results through publications and presentations.
· Submit at least 20 manuscripts to professional journals or books, aiming for several in journals with high impact.
· Complete chapters for Center for Plant Conservation book on reintroduction and for textbook on botanic garden management.
· Publish at least 15 articles in the popular press.
· Present research results, organize symposia, participate in committee meetings, and/or moderate sessions at professional meetings.

GOAL IV.4
The Garden’s Environmental Horticulture Program will increase its ability to develop, evaluate, and release new horticultural plants. It will be known for its unique strength in improving the landscapes and gardens of the Midwestern United States and comparable climates; this includes expanding the planting options available for roof gardens and other emergent environmentally conscious gardens while respecting the ecological integrity of natural areas. The Garden will partner with nurseries around the world to introduce its plants, thereby generating significant earned income.
Objective 1.
Enhance evaluation program

· Expand the Garden’s stature in urban environmental horticulture by developing the premiere national program for green roof plant evaluation, development and introduction. Develop plans (as part of institutional strategic planning) for disseminating green roof evaluation data as it is collected, and for future breeding and introduction of plants for roof top gardens, utilizing taxa identified for this use by the evaluation program.

· Maintain the inventory, planting, removal, labeling, breeding or evaluation data and image collection, data input into three databases, and all other associated tasks for the curation and utilization of nearly 9,000 plants representing over 1,700 taxa in the breeding and evaluation programs.  The green roof will add 320 taxa and all associated tasks to the research staff’s responsibilities.  Interns for the breeding and evaluation programs are currently budgeted to assist with these tasks.
· Continue to develop a master list of previously untested plants that can be evaluated for green roofs with the goal of identifying North American native plants for this use that are both ornamental yet environmentally sound (heat, cold, and drought tolerant, no chemical inputs, noninvasive, etc.).   
· Plan for future national plant collecting trips by research staff to obtain wild-collected plant germplasm appropriate for roof top evaluations, breeding, Collections, etc. 
· Develop agreements with up to 10 national and international plant introduction programs, including Darwin Plants, David Austin Roses, Blooms of Bressingham, Intrinsic Perennial Gardens, Proven Winners, Terra Nova Nurseries, Walters Gardens, deVroomen Nursery, Simple Pleasures and Jelitto Perennial Seeds, to evaluate new and untested ornamental plants for the Midwest.
· Initiate an evaluation project to test 79 taxa of Echinacea, including many new hybrid cultivars that have been recently introduced. The four-year project will monitor ornamental traits, health and adaptability to our environmental conditions, disease and pest problems, and winter hardiness (financial support from the Perennial Plant Association pending). 
· Finalize a collaborative plant evaluation partnership with RHS-Wisley to evaluate select Hemerocallis taxa and/or the Pulmonaria Argentea Group for initiation in 2010/2011.
· Update the plant evaluation database from Access 97 (software no longer supported) to Access 2003, including the activation of the transfer and removal functions, and the development of advanced reports and inventory management tools (will need programmer assistance from IT or other sources).   Design and implement the electronic data collection modules for evaluation of green roof plants.
· Publish three Plant Evaluation Notes and manage their reprinting in publications such as American Nurseryman, Perennial Plants, The American Gardener, etc. Publish two articles on Sedum and Baptisia in The American Gardener, an article on species Clematis in Arnoldia, an article on Baptisia in the Perennial Plant Association Proceedings, a Plant Release Bulletin on Stachys officinalis ‘Pink Cotton Candy’ and submit an article on Lilium seed germination.
Objective 2.
Advance plant breeding program.
· Reinitiate tissue culture propagation of the two Echinacea (coneflower) selections that have passed nursery testing, and supply certified disease-free cultures to the two licensed commercial tissue culture labs (50 to 100 culture tubes of each selection to each lab).
· Initiate tissue culture propagation of upwards of 15 additional Echinacea selections from the breeding program, and distribute plants to the Chicagoland Grow’s licensees for testing (propagate at least 200 plants per selection).
· Propagate for field evaluation the six hybrid Phlox and four hybrid Veronica selected for evaluation in 2009.
Objective 3.
Build Chicagoland Grows program.
· Reinvigorate the following Chicagoland Grows committees (executive, perennial plant advisory and woody plant advisory) and restate their responsibilities to better support the program’s stated goal of developing, testing, and introducing superior ornamental plants to the landscapes of the Upper Midwest and equivalent climates.
· Initiate a working committee at the garden with representation from Environmental Horticulture, Collections, Communications, Public Programs, and Production (other departments such as Plant Information?) to further the goals of Chicagoland Grows while better integrating the research products (data, plants, etc.) from plant breeding, evaluation and introduction into other Garden activities (Collections, plant sales, interpretation, promotions, etc.).
· Initiate an electronic newsletter for Chicagoland Grows to keep all program’s licensees, OGA nurseries, evaluation cooperators, researchers, garden writers, etc., more timely informed about program updates, events, and information.  Will need administrative assistance for management of the mailing database (Gail Kushino, volunteers?) as well as assistance from Communications on the newsletter design.     
· Improve the usefulness of the Chicagoland Grows website by including a more dynamic landing page, descriptions and images of all 50 full and limited release plants, and the ability to download high resolution images of each plant for use by licensees, researchers, garden writers, etc.  Collect high resolution images of all the Chicagoland Grows plants lacking such images.  Will need assistance from Communications on the website updates. 

· Market the Chicagoland Grows® program and its plants at three to four trade shows in 2010; Mid-Am (Chicago), Perennial Plant Association (Portland), Independent Garden Centers (Chicago), and Garden Writer’s association (Dallas).  

· Market the 2010 Chicagoland Grows plant release –  Stachys officinalis ‘Pink Cotton Candy’  –  via dissemination of a Plant Release Bulletin, and through press releases, lectures, electronic newsletters, and trade booth displays at horticulture trade shows.  

· Manage the propagation, distribution, and evaluation of plants for potential introduction through Chicagoland Grows from the Garden’s breeding (upwards of sixteen hybrid Phlox, nine hybrid Baptisia, four hybrid Veronica, two Echinacea, one Monarda hybrid, and one Aster hybrid) and evaluation (two Asters and a Scabiosa) programs as well as from The Morton Arboretum’s collections and breeding program (twenty woody taxa).  Collect images and field performance data, develop descriptions, select cultivar names, and accession these plants into the Chicagoland Grows database.

· Initiate a system to track the trial plants distributed to the 130 licensees and OGA nurseries (old paper system abandoned several years back).  Incorporate into Chicagoland Grows database (need programming assistance from Bianca Rosendorn and administrative assistance from Gail Kushino).  

· Continue to collect propagation and field and container production data on all 50 Chicagoland Grows full and limited release plant introductions from its 130 licensed nurseries, enter the data into the CLGs database, and utilize the data to develop source lists, future release dates, and for royalty revenue collection.

· Complete all pending registrations and register new plants from the Chicagoland Grows ® program with the appropriate trademark/plant patent/breeder’s rights offices in the U.S., Canada, and Europe to protect current and future royalty revenue streams. 
· Review in collaboration with the Chicagoland Grows corporate partners the current royalty fee structure, and determine if the fees could be increased in 2011 or 2012.
GOAL IV.6
The joint Chicago Botanic Garden/Northwestern University M.S. and Ph.D. Program in Plant Biology and Conservation will provide an extraordinary opportunity for students to become tomorrow’s leaders in botanical science and plant conservation. The program will have a strong and diverse applicant pool, and its graduates will be engaged in stemming the loss of plant diversity.
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