Study succession like a KBS scientist
Student worksheet
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Background info you will need:

· There are six replicate “successional” (T7) plots spread across an old agricultural field at the Kellogg Biological Station.  

· Each plot is 1 hectacre in size (100 meters x 100 meters)
· Within each plot, there are 4 treatments: tilled fertilized, tilled unfertilized, untilled fertilized, and untilled unfertilized. 

· Every year since 1989, KBS scientists collect data on which plant species are present in each treatment and each plot.  They do this by clipping the aboveground biomass (leaves, stems, flowers, seeds, etc), drying it, and weighing it.  

· For more info on the KBS LTER (Long Term Ecological Research site), check out the website (http://lter.kbs.msu.edu)

· The dataset we are working with has the biomass (abundance) of each species in each replicate of each plot for each treatment, in every year since 1992.  

Inspect the dataset

1. Read the tab labeled READ FIRST.  How did the plants get to these plots?  Did someone plant them?

2. Describe the dataset.  What do we know about these plots?

3. Why are there six columns in the “untilled unfert” tab all labeled 1992?

How can you use the dataset to answer these important research questions in ecology?
4. How does fertilization change the productivity of the plots?  What are some possible reasons?
5. How does fertilization alter the diversity of these same plots (species richness)?  Possible reasons?

6. Does tillage change the number of annual species present?  In what way? Why?
7. What happens to the number of annual species in the untilled plots over time?  Why?  

8. As present in figures 1 and 2, productivity changes over time.  

a. Explain at least two reasons this may be happening.

b. Design an experiment, or use further data collection, to figure out whether your reasons are right.  Write this on a separate sheet of paper.

9. Figures 3 and 4 illustrates the change in species richness over time.  

a. Explain at least two reasons this could be occurring here.

b. Now use more data or design an experiment to figure out whether your reasons can explain this trend.
Take notes on your approach.  How will you deal with these challenges to working with real data? 

10. Using excel:

11. Graphing:

12. Variation among replicates:

When you answer the research questions above, use a separate sheet of paper and write a paragraph for each answer.  Include any figures that help you answer the question.  In that paragraph, be sure to refer to specific parts of the figure when you explain how the data can help answer the research question.  (For example, the red line goes down over time, indicating that there were fewer perennial species in the tilled plots in 2007 than there were in 1992.  Or, the red line is higher than the blue line, showing that there were more perennial species than annual species.)  
