Genetics Lab Weeks 1 and 2

Temperature, Photoperiod, and Flowering Time in Chamaecrista fasciculata (Partridge Pea) Ecotypes

About Chamaecrista fasciculata: Chamaecrista fasciculata (partridge pea) is a native prairie plant that flowers at different times through out the Eastern and Midwestern United States. Chamaecrista is a fascinating legume with flowering time linked to location (Etterson 2004a,b). The rate of climate change may be too rapid to allow adaptation of flowering time. From an applied ecological perspective, Chamaecrista has potential as a component of mixed prairies as feedstock for biofuel (Fargione et al. 2008). From an evolutionary perspective, Chamaecrista is rapidly becoming a model for non-papilionoid legumes that can be used to address questions about the evolution of flowering and nodules in legumes, as well as the timing of whole scale genome duplications within the legumes. Our genetics class will be working with this plant over the course of the term and contributing our findings to efforts of the Chamaecrista research community.

Goals: For the first two weeks of the term, our focus will be on an initial characterization of Chamaecrista fasciculata accessions from different regions in the United States with a focus on relating geographic location to flowering phenotype. Twenty six of the accessions are from a USDA collection and have not been characterized before. Three are from MN, KS, and OK and have been the focus of an ecological evolutionary study by Etterson (2004a, b). In addition to collecting new information, you will begin to form questions and hypotheses about Chamaecrista flowering that will enable you to move forward and analyze whole transcriptome sequence data from MN, KS, and OK ecotypes beginning week three. In addition to the biology that integrates environment and genetics, the first two weeks of lab should get you thinking about how to work with large data sets and also how to make visual representations, skills that will serve you well as the term progresses.

Plant material: Accessions from 26 different sites are growing in one of our growth rooms, along with the MN, KS, and ecoytpes. Each of the ecotypes was obtained from the USDA (see http://www.ars-grin.gov/cgi-bin/npgs/swish/accboth?query=chamaecrista+fasciculata&submit=Submit+Text+Query&si=0 for details on seeds we obtained). The accession numbers correspond to labels on the plants in the growth room and the last page of this handout. We have plants from PI accession number listed on the website. If you click on individual accessions, you can get more detailed information about where the seed was initially collected, usually a county within the state is specified.

Specific Goals for Week 1 

· Familiarize yourself with the genetic control of flowering, including the four pathways that regulate flowering in the model plant Arabidopsis thaliana. Below are some references to help you with that task. Divide the reading among members of your group and share what you learn with each other. You may want to meet between lab this week and next to discuss the literature or you may decide to set aside some time in lab during week two to share what you have learned.
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· Gather information on the climate, photoperiod, and phenology (definition follows) for the regions where the 26 accessions originated and organize your data in an Excel spreadsheet. Also include the MN, OK, and KS ecotypes that Etterson (2004a,b) worked with as you will also have access to these plants. There is information about the locations of the MN, OK, and KS ecotypes in the Etterson papers. Then create a visual representation of the data you have collected. The following information will be useful:

Phenology is the study of the timing of naturally occurring events such as the date when the first leaf of a plant expands or the first flower opens (first bloom). Temperature and daylength are significant factors affecting phenology. While there is not a Chamaecrista phenology database, you can use other databases such as the North American lilac first leaf and first bloom phenology resource (ftp://ftp.ncdc.noaa.gov/pub/data/paleo/phenology/north_america_lilac.txt) as a proxy. At the end of the lilac website is information about latitude and longitude of each site where data is recorded. You might want to link the information about the sites where the Chamaecrista seeds were collected to patterns in lilac first bloom dates. One way to do this would be to obtain latitude and longitude information for the counties in the USDA database. Stanford has a website that allows you to search by state and by county to obtain latitude and longitude data (http://www-sul.stanford.edu/depts/gis/web.html). Perhaps you will decide to relate date of first bloom with photoperiod. An online photoperiod calculator that uses latitude can be found at http://www.sci.fi/~benefon/sol.html. 

Specific goals for Week 2 

· Collect morphological data on the 26 Chamaecrista fasciculata accessions and the MN, KS, and OK ecotypes, including node of floral initiation (NFI, first node from base with a flower in the axillary), leaf and leaflet size information, and average internode height.

· Add your data to the spreadsheet with data on days to flowering for each of these plants that was obtained prior to the start of your lab (seeds were germinated in early September 2008).

· Construct a representation of the data in the different ecotypes, being sure to include flowering time data.

· Using the information you gathering during weeks 1 and 2, propose a model to explain the evolution of the different flowering ecotypes that correlates environment and flowering time measured in days to flowering and NFI. You may include other relevant morphological data. Keep in mind that your data comes from plants grown under identical environmental conditions so the only variable is genetic. Think about this as you consider the phenology datasets. 

· Your proposed model should be accompanied by an experimental design to further test your model.

Due Week 3:

· Spreadsheets with environmental data and data on Chamaecrista fasciculata ecotypes and the visual representation of the data you have constructed.

· Model linking evolution of flowering time and environment and an experimental design to test our model. Your model will consider the genetics of the plants and their response to the environment. The papers your group read will help with your model and experimental design. One part of your experimental design should include ideas about taking advantage of sequences of all the transcripts (expressed genes/mRNA) in shoot tips of the MN, KS, and OK ecotypes.

