
Plant Science and Conservation Division

2011 Operating Plan

Vision Statement for Science

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.

	GOALS
	OBJECTIVES
	DELIVERABLES

	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, habitat fragmentation and pollution.
	 1.1 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.
	· Initiate a project assessing climate envelopes for 80 rare species in the Western U.S. and 300 species of cacti (pending funding from BLM; Vitt, Yates and Havens).

	
	
	· Initiate research related to species range shifts and mapping restoration success using the new conservation GIS laboratory (Larkin and Vitt).

	
	
	· 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 (funding from US EPA; Larkin).

	
	
	· Investigate Phragmites australis (common reed) invasion in Chicago-area wetlands. Determine how genetic differences in Phragmites populations influence the aggressiveness of the species and evaluate the ecological consequences of Phragmites invasion (funding from Illinois-Indiana Sea Grant; Larkin).

	
	
	· Study the effects of invasive plant species and restoration on nitrogen cycling in Illinois and Wisconsin wetlands (Larkin).

	
	
	· Investigate demographics, genetic diversity and pollinator identification in populations of Asclepias lanuginosa in NE Illinois and SE Wisconsin to determine limiting factors on reproductive success (pending funding from IDNR; Fant).  

	
	
	· Isolate and identify of fungal macromolecules associated with carbon sequestration (Funded by ICEP; Egerton Warburton).

	
	
	· Develop of biosensors for monitoring the plant-soil interface (Egerton Warburton).

	
	
	· Investigate soil development and microbial communities in green roofs (Egerton Warburton).

	
	
	· Evaluate restoration outcomes in sagebrush-steppe habitats of the Colorado Plateau (funding from BLM and NFWF; Fant, Skogen and Larkin).

	
	
	· Complete collaborative project with Morton Arboretum on genetics and demography of Cirsium pitcheri (funded by NSF; Havens and Fant).

	
	
	· Test the effects of restoration and management practices in Chicago-area prairies on native bee communities (Larkin and Tonietto).

	
	
	· Continue long-term research projects on Echinacea angustifolia (funded by NSF; Wagenius), Platanthera praeclara (funded by NFWF/AOS; Vitt), Lespedeza leptostachya, and invasive and rare plant demography (Vitt and Havens).

	
	
	· Complete a comprehensive analysis of nine years of demographic data for the Plants of Concern Level 2 species (Viola conspersa, Cypripedium candidum, Cirsium hillii and Tomanthera auriculata) (pending funding from NSF; Vitt and Havens).

	
	
	· 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) (pending funding; Larkin).

	
	
	· Continue studies of leaf endophytes in native grasses and fungal carbon signature (Egerton Warburton).

	
	
	· Continue studies on 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; Mueller?).

	
	
	· 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 (Zerega).

	
	
	· Continue soil science research on the temporal sequence of carbon sequestration in tallgrass prairie restoration (Egerton Warburton) 

	
	1.2 Become a national center of excellence for plant conservation practice, including seed banking activities and plant monitoring.
	· Begin Native Seed Farming project, in collaboration with Windy City Harvest, to produce local ecotype native seed for restoration (funded by IMLS; Havens, Vitt, Sollenberger, Yates with WCH).



	
	
	· Initiate a seed collection project in conjunction with the Wyoming Bureau of Land Management (BLM) to collect and seed bank 60 collections of 40 species from 5 western ecoregions as part of the national Seeds of Success Program (Vitt, Sollenberger, Yates, Havens).

	
	
	· Create spatially-explicit geodatabases for the seed bank and herbarium collections utilizing the Conservation GIS Laboratory (funded by NSF-MRI; Vitt and Yates).

	
	
	· Create and further refine field data collection forms for the seed bank, herbarium, and DNA vouchers for use with Trimble Juno hand-held GPS devices utilizing the Conservation GIS Laboratory (funded by NSF-MRI; Vitt and Yates). 

	
	
	· Collaborate with Seeds of Success to bank the entire tallgrass prairie flora.  Continue collecting activities to reach 90% (1350 taxa) of prairie species by end of 2011 (funded by BLM, need additional funding). Cooperate with approximately 40 federal, state, and regional agencies and non-profit partners to obtain seed and herbarium voucher collecting permits and report back to them on our seed collection activities for the Dixon National Tallgrass Prairie Seed Bank (Vitt, Yates, Solleberger).

	
	
	· Continue compilation of a Seed Bank Lab Manual as a guide to the procedures and protocols involved in collecting, processing, and curating collections for the Dixon National Tallgrass Prairie Seed Bank (Vitt, Yates, Solleberger).. 

	
	
	· Assist Wetlands Research Inc. with monitoring of river/wetland plant communities in Neal Marsh near Wadsworth in Lake County as part of their research program to document the effectiveness of benthic mesh in reducing adverse impacts to plant communities caused by bottom-feeding common carp (Kirschner).

	
	
	· 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 US Forest Service at Midewin National Tallgrass Prairie, Wildlife Preservation Fund, Gaylord Donnelley Foundation and Openlands; Masi).

	
	
	· 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 (Zerega, Masi, et al.). 

	
	
	· Add at least 500 new magnified images of seed collections in the seed vault to the Seed Bank image archive by utilizing the Zeiss microscope housed in the Microscopy/Conservation GIS Lab. Process these images for inclusion in the web-based Research Collections Database (Vitt, Yates, Solleberger)..

	
	1.3 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).
	· 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 (Kirschner). 

	
	
	· Continue evaluating and documenting the effectiveness of the Garden's array of shoreline stabilization techniques and management strategies (Kirschner). 

	
	
	· 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 (Kirschner).

	
	
	· 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 (Kirschner).

	
	
	· Complete the final design and construction document preparation, and begin construction of shoreline restoration practices along over 8,000 feet of lakeshore in the North Lake including the shoreline of the Fruit and Vegetable Garden island (this project to be executed in partnership with the U.S. Army Corps of Engineers; Kirschner).

	
	
	· Continue construction oversight, planting installation, and invasive species management for the Barbara Brown Nature Reserve restoration project. Begin maintenance activities (mowing, weeding, deadheading, watering) related to establishment of newly seeded areas in the Barbara Brown Nature Reserve (Kirschner, Steffen).

	
	
	· 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 (O’Shaughnessy).

	
	
	· Continue to develop the new woodland seed nursery by collecting and propagating needed species (Steffen).

	
	
	· Continue to reduce exotic invasive species in McDonald Woods as well as the greatly expanded recent additions to actively managed woodland habitats at the Garden( Steffen).

	
	
	· Initiate removal of dead trees threatening to damage newly installed deer fence in McDonald Woods (Steffen).

	
	
	· Expand control efforts (burning, herbicide application and cutting) of invasive native species in McDonald Woods concentrating on; Choke Cherry (Prunus virginiana), Common Dewberry (Rubus flagillaris), Gray Dogwood (Cornus racemosa), Wild Grape (Vitis riparia) and Tall Goldenrod (Solidago altissima) (Steffen).

	
	
	· Initiate maintenance schedule for removal of vines and shrubs impacting the newly installed deer fence in McDonald Woods (Steffen).

	
	
	· Continue (and refine through assessments and targeted research projects) management activities including prescribed burning, mowing, and invasive species control in the Dixon Prairie and the Skokie River Corridor with particular foci on Crown Vetch (Coronilla vicia), Purple Loosestrife (Lythrum salicaria), Reed Canary Grass (Phalarus arundinacea) and Seaside Goldenrod (Solidago sempervirens) (O’Shaughnessy).

	
	
	· 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 (O’Shaughnessy).

	
	
	· Continue to perform and manage activities related to wetland mitigation to improve the floristic quality of four Garden wetlands and associated prairie buffers (O’Shaughnessy).

	
	
	· Continue efforts to establish and maintain native grasses in the Dixon Prairie and along the Skokie River Corridor through planting, burning, mowing and management assessment and research projects (O’Shaughnessy).

	
	
	· 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 (Steffen, O’Shaughnessy, Larkin)..

	
	
	· 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 (Steffen, Larkin).

	
	
	· Oversee the maintenance and management of the Rainwater Glen planting (Kirschner).

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

	
	
	· Continue to monitor listed species occurring in the Garden’s native habitats through the Plants of Concern program (Masi).

	
	1.4 Conduct research to address evolutionary history and relationships in plants and fungi.
	· 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; Zerega). 

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

	
	
	· Continue research on selected significant fossil legumes (Herendeen).

	
	
	· Document Middle Eocene age fossil flora from Tanzania; collaborators at Southern Methodist University (Herendeen).

	
	
	· Continue research on Mesozoic fossil plants, including Cretaceous age fossils from the eastern USA and Jurassic age fossils from England. Conduct exploratory fieldwork on other fossil localities; collaborators Yale University, Niigata University (Japan) (NSF grant planned; Herendeen).

	
	
	· Continue work assessing diversity, biogeography, and evolutionary history of the fungal family Cantharellaceae (NSF grant planned, Mueller).

	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.
	2.1 Informal and Continuing Education
	· Continue Project BudBurst, in collaboration with UCAR and NEON as an outreach activity about climate change (Havens).

	
	
	· Increase outreach efforts regarding climate change by collaborating with CBG Education staff to plant additional the Floral Report Card Global Change Monitoring Gardens and begin associated programming (pilot funded by USBG, additional funding from IMLS; Havens).

	
	
	· 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 (Kirschner).

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

	
	2.2 Internships and Undergraduate Mentorship
	· 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 (Skogen).

	
	
	· Offer 10 summer research internships in conservation science through the Research Experiences for Undergraduates in Plant Conservation and Biology site program (pending renewal of funding by NSF; Fant and Larkin). 

	
	
	· Participate in the Associated Colleges of Illinois internship program, placing at least five interns with Garden scientists (funded by ACI).

	
	
	· Offer two internships in the Plants of Concern program (Masi).

	
	
	· Provide scientific mentors for the College First and Science First Programs.

	
	2.3 Graduate Student Mentorship
	· Mentor research of current graduate students.

	
	
	· 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.

	
	
	· Continue to teach plant-science courses as part of collaboration with IIT M.L.A. program in Landscape Architecture.

	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 policy and practice.
	3.1 Undertake educational initiatives.
	· 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).

	
	
	· Collaborate with the Center for Plant Conservation to offer a short course on conservation techniques.

	
	
	· Collaborate with approximately 80 federal, state and regional agencies and partners to offer the Plants of Concern training workshops and field mentoring to engage more than 200 citizen scientists in rare plant monitoring.

	
	
	· Work with an interdepartmental team to continue implementation of an invasive species policy for the Garden.

	
	3.2 Serve on local, regional, national, and international boards and committees.


	· Serve on IUCN’s Species Survival Commission Plants Committee, Orchid Specialist Group, and Basidiomycete: Mushroom, Bracket, and Puffball Specialist Groups; Midwest Invasive Plant Network board; Illinois Endangered Species Protection Board; Illinois Endangered Species Technical Advisory Committee; Chicago Wilderness’ Executive 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; Chicago Park District Advisory Committee for Nature Areas Management; Chicago Department of Environment Invasive Species Policy Group, the APGA Conservation Professional Section, Illinois TNC Science Advisory Committee, and C2ST Board, etc.

	
	3.3 Host staff from partner institutions.
	· Host staff from Botanic Gardens Conservation International - US, education specialist staff from the Illinois Indiana Sea Grant’s aquatic invasive species outreach program, Chicago Wilderness Science and Natural Resources Management Teams Coordinator and Cooperative Weed Management Area Coordinator.

	
	3.4 Disseminate research results through publications and presentations.
	· Submit at least 20 manuscripts to professional journals or books, aiming for journals with high impact whenever possible.

	
	
	· 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.  Send 3 staff to International Botanical Congress.

	4. The Garden’s Ornamental Plant Research Department 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.
	4.1 Advance the evaluation program’s goal of assessing and recommending the best ornamental plants for Midwestern and comparable landscapes.
	· Initiate an evaluation trial of Hamamelis ×intermedia and H. virginiana cultivars in collaboration with the Garden’s Collections Department.

	
	
	· Develop an evaluation collection of native Opuntia species for testing on the south green roof. 

	
	
	· Re-initiate an invasive species trial of Persicaria/Polygonum. The original trial was destroyed during construction in Lavin Plant Evaluation Garden in summer 2010.

	
	
	· Complete technology and software upgrade of the plant evaluation database. Project in conjunction with the IS Department and funding subject to a grant submitted in 2010 to the Stanley Smith Horticultural Trust.

	
	
	· Publish two Plant Evaluation Notes and manage their reprinting in publications such as American Nurseryman, Perennial Plants, The American Gardener, etc.

	
	
	· Oversee the data collection and curation (inventory, planting, labeling, and image collection) of the 42,000 plants representing over 1,150 taxa in the evaluation program. Continue developing a master taxa list of previously untested plants for full sun, full shade, and green roof trials. 

	
	
	· Maintain agreements with 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.

	
	4.2 Advance the plant breeding program’s goal of developing new perennial plants for Midwestern gardens and comparable climates.
	· Continue the breeding, propagation, and field evaluations of the current targeted genera: Aster, Baptisia, Gentiana, Panicum, Phlox, and Veronica.

	
	
	· Initiate breeding of new targeted genera: Eupatorium and Vernonia.

	
	
	· Expand the germplasm base of the targeted genera, utilizing plants from commercial sources, the evaluation program, the collections, and natural populations.  Pursue wild-collected germplasm of Phlox and Vernonia species of interest that are not commercially available.

	
	
	· Oversee horticultural maintenance, planting, and propagation, and provide curation (labeling, inventory, data and image collection, data entry into database, etc.) of the current 4,000 plants in the ground and of the 1,000 to 1,500 new plants expected to be planted out in 2011.

	
	4.3 Manage the Chicagoland Grows plant introduction program to increase its plant introductions and income.
	· Plant out in the breeding and evaluation beds, and initiate evaluation of, propagules from the plants selected in 2010 as potential introductions: 11 Phlox from the breeding program, and an Aster and a Scabiosa from the evaluation program. 

	
	
	· Initiate propagation or continue to propagate, and distribute to the 130 licensed nurseries and two tissue culture labs, plants propagated in 2010 and 2011 of potential introductions now ready for nursery evaluation: eight Baptisia, five Phlox, an Aster, Echinacea, Monarda, and a Veronica all from the breeding program, and a Polygonatum and a Veronica developed by local nurseries and co-introduced with Chicagoland Grows.  

	
	
	· Accession all the above plants into the Chicagoland Grows database, collect images and field performance data, develop descriptions, and select cultivar names.

	
	
	· Complete all pending registrations and register new plants from the 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. 

	
	
	· Continue to market the program and its plants through trade show participation, lectures and publications, plant preview field days, Plant Release Bulletins, press releases, and electronic media (website, emails, etc.). 

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