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Kelly’s Flowering Phenology Proposal

Background

Tall grass prairies are one of the most fragmented ecosystems in the United States with less than 2.4% of the Northern tall grass prairie remaining (Samson et al. 2004).  In order to maximize the success of conservation efforts, it is essential to understand the most crucial factors that affect the fecundity of prairie plants. E. angustifolia is a common prairie plant that can serve as a model organism in tall grass prairies. E. angustifolia plants are known to be pollen-limited rather than pollinator-limited (Wagenius 2010). However, the exact causes of pollen limitation remain unknown. 

It has been hypothesized that the flowering phenology of plants may affect their reproductive success, as measured by seed set (Ollerton & Lack 1998). Factors that affect the flower phenology of an individual may include the size of the plant as well as its genetic make-up. At the population level, the size of the population and the degree of genetic diversity among individuals may affect phenology. Flowering synchrony may also influence the seed set of Echinacea. Depending on the size of a fragment, flowering synchrony or asynchrony could be advantageous in order to encourage pollinators or avoid intraspecific competition respectively. Likewise, burning could alter flowering synchrony patterns both within burned populations and between burned and unburned sites. 

Research Questions 

Is there a difference between the flowering phenology of E. angustifolia at different prairie remnants? Furthermore, is the size of a remnant related to flowering phenology?

Does burning have an effect on the flowering synchrony of plant within burned site as well as between burned and unburned sites? 

Do plants that flower during peak flowering have larger or smaller than average seed sets?

Protocol

For this experiment, I plan to closely follow the procedures from Amber Zahler’s 2011 summer research project. I will visit Nessman, East Elk Lake Road, NW of Landfill, North NW of Landfill, and Around Landfill in order to identify all flowering plants. At Staffanson I will identify all flowering plants along a permanent transect. Each plant that has vertical development and a bud will be considered to be flowering and will be tagged. Twist ties will be added to the stem of each head in order to differentiate between multiple heads on the same plant. 

I will return to each remnant every two days and assess the first day of flowering, last day of flowering, and total duration of flowering for each plant. The first day of flowering will occur on the first day that a pollen shedding anther is present on a seed head. The last day of flowering will occur on the last day that at least one pollen shedding anther is present (Wagenius 2004). A GPS derived map will help me to keep track of the location of individual plants. At the end of the flowering season, seed heads from experimental plants will be harvested and seed set will be counted. 

Outcomes

Once the Echinacea are finished flowering, I will use the data that I have collected in order to analyze whether or not there is a difference between the flowering phenology of plants in differently sized prairie remnants. Furthermore, I will be able to compare my dataset to Amber Z’s in order to see if the flowering phenology of these remnants has remained consistent over two years. 

Additionally, if I have enough time, I will be able to make further comparisons of this year’s data to other, previously collected data. I hope to collect seed heads from at least one of the fragments that I monitor, determine the seed set, and use this information to compare seed set to flowering phenology (i.e. do plants that flower at peak flowering tend to have larger seed sets?). 

At Staffanson, there is flowering phenology data from 2009 (Wagenius), when the eastern part of the remnant was burned. The western part was burned this year and it will be interesting to see if the flowering phenology of the Echinacea in those years is similar to or different from the 2011 growing season. Combining this data with Amber’s and my own would give me a three-year spectrum to analyze variation in flowering phenology. 

As a supplementary comparison, I could use data on the size of plants that has been collected this year as well as in several previous years in order to compare flowering phenology and plant size. I am also interested in comparing the phenology of plants from the remnants that were planted in C1 with the phenology of the remnants themselves. This comparison will reveal more about the genetic and environmental factors involved in flowering. 

In general, I believe that this experiment will help me to establish a firm basis in field research techniques while contributing data and information to a topic that remains unexplained in the field of flowering phenology studies as well as Echinacea research. 
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