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Biodiversity in Leaf Litter Lab

Introduction

As you know, biodiversity is both an important factor to, and key indicator of, ecosystem health.  This investigation is designed to give you the opportunity to calculate the biodiversity of one taxonomic group of organisms that are an important piece of the overall biodiversity puzzle: arthropods.  Phylum Arthropoda includes a diverse array of organisms, including insects, spiders, crustaceans, scorpions and centipedes.  In fact, there are more species in this phylum than in all other phyla of organisms combined!  These organisms all share some physical characteristics: they are segmented, with paired jointed appendages and have a hard exoskeleton.  The hope is that you begin to recognize the relationship between organism type and number to specific habitat.  An introduction to the Arthropoda can be found at:  http://www.ucmp.berkeley.edu/arthropoda/arthropoda.html.  Information on biological communities, wood webs, particularly microscopic soil arthropods can be found at:  http://www.blm.gov/nstc/soil/arthropods/index.html
Species diversity is a characteristic that is unique to a community level of biological organization. The biodiversity in different communities has been severely affected by human activities.  A community is said to have high species diversity if it has many species present in approximately equally abundant numbers. If it is composed of only a few species or if only a few species are abundant, then the biodiversity is considered to be low. If a community had 100 individuals distributed among 10 species then the maximum possible diversity would occur if there were 10 individuals in each of the 10 species. The minimum possible diversity would occur if there were 91 individuals belonging to one species and only 1 individual in each of the other nine species.  

The number of species in a community is very important. There seems to be evidence that the greater the species diversity, the more stable the community.  When diversity is low, the community is less stable. A community with low diversity is less able to rebound from severe disturbance such as pollution and habitat disruption.  The purpose of this lab is to measure the biodiversity of organisms found in a sample of leaf litter collected on campus.  A Berlese funnel apparatus will be used to separate from the leaf litter the small organisms dwelling within it. The organisms will then be organizing into similar taxonomic categories and counted. Finally, the species diversity of the leaf litter sample will be calculated.

Procedure/Laboratory Component 

1. Retrieve organisms from the alcohol by forceps and/or pipette and place in Petri dishes.
2. Identify and count under the dissecting microscope.  Hand lenses may also prove useful.  
3. Use one of the arthropod identification guides in order to attempt identification of species.  At the very least, group common organisms and describe the similarities. 
4. Once all counts have been completed, calculate the biodiversity using Simpson’s Index of Diversity. 

5. Your team should share its findings with the rest of the class.

Data Analysis

1. Determine the relative abundance of each individual species and record in Table 1 (you determined the absolute abundance of each species by counting the number of individuals of each different species). Relative abundance compares the number of organisms of a particular species with the total number of organisms found in the sample. Relative abundance of a species in a sample is calculated by dividing the number of individuals of that species by the total number of individuals in the entire sample. An example calculation follows:


Relative Abundance = ni / N



ni = actual number of individuals of species (i)



N = the total number of individuals of all types collected in sample


Example data and calculations for relative abundance:

	Species   (i)
	Absolute Abundance   (ni)
	Relative Abundance (pi)

	1
	50
	50/85 = 0.588

	2
	25
	25/85 = 0.294

	3  
	10 
	10/85 = 0.118

	# of different species = 3
	N = 85
	


2. Determine the diversity of your sample using Simpson’s Index of Diversity and record in Table 1. The following example illustrates how to calculate Simpson’s Index of Diversity
                         Ds = 1 - ((ni(ni-1) / N(N-1))

	Species (i)
	Absolute Abundance (ni)

	Snail A
	50

	Snail B
	25

	Insect A 
	10 

	
	N = 85




Ds = 1 - [ {50(49) + 25(24) + 10(9)}/ 85(84) ]



Ds = 1 - 3140 / 7140



Ds = 1 - 0.44



Ds = 0.56


Ds values closer to 0 = low diversity

Ds = closer to 1 = greater diversity

3. Record your group's value for Simpson’s Index of Diversity in Table 2 and on the computer data table at the front of the room.
4. Record other groups' values for Simpson’s Index of Diversity in your Table 2.

Results/Data
Include the following:

1. Type of biome studied
2. Location Description

3. Description of weather present conditions 

a. Air temperature

b. Humidity

c. Wind Speed
Table 1. Absolute and relative abundance by organism type for leaf litter sample for individual lab group.

	Organism Type ("Species")

(i)
	Absolute Abundance

(ni)
	Relative Abundance

(pi)

	1. 
	
	

	2. 
	
	

	3. 
	
	

	4. 
	
	

	…Continue until all species 
have been listed
	
	

	i =
	N =
	


i = total number of "species" N = total number of individuals in entire sample

** If you cannot identify an organism call it type "A", "B", etc.

Table 2. Simpson’s Index of Diversity for leaf litter samples by lab group.

	Lab Group #
	1    
	2
	3
	4
	5
	6

	Simpson's Index of Diversity
	
	
	
	
	
	


Results/Conclusion Questions:  For full credit, these questions should be answered thoroughly, in complete sentences and typed, as part of your formal lab report.
For questions 1 -3, go to http://waddell.ci.manchester.ct.us/nature-center/leafliter3.html and read "Role of Leaf Litter Arthropods". This web page may also be helpful (http://www.blm.gov/nstc/soil/arthropods/index.html)

1. What percent of the biomass produced in a forest is returned to the soil?

2. How many times more energy is stored in the soil and leaf litter of a forest as compared to the trees of a forest?

3. What is the estimated percentage of leaves and wood on the forest floor that is recycled as a result of the action of mites and springtails?

4. Which two organisms (species) from your sample had the lowest relative abundance? On what do these two organisms feed (refer to Life in the Leaf Litter Johnson, Elizabeth A. Catley, Kefyn M. http://cbc.amnh.org/center/pubs/pubscbcinverts.php?npid=8)
5. What percent of your sample did the mites and springtails make up collectively?

6. Which organism had the greatest absolute abundance? Which organism had the greatest relative abundance?

7. Which organism had the lowest absolute abundance? Which organism had the lowest relative abundance?

8. What was the Simpson’s Index of Diversity for your sample? Does this indicate a low or high level of diversity? If the diversity is low/high, try to give some reasons why it might be low/high.

9. Describe the differences in the Simpson’s Index of Diversity amongst the different lab tables in your class. Was there a great deal of difference in the calculated index? Does this surprise you? All the leaf litter samples were collected within a fairly small area in the woods behind the school. If there were differences in the calculated index amongst the lab groups, speculate on reasons for this variation.

10. How did negative phototaxis affect the type and number of arthropods dropping into your alcohol-filled beaker?
11. Do the biodiversity values give you a general idea of which sites were supposedly more stable? What factors (biotic and abiotic) might be responsible for differences between locations. Justify/explain your answers!
12.  Do some research to try to identify some types of arthropods that might prefer the conditions specific to your site.  For example, are there “critters” that prefer a greater amount of decomposing material or greater access to sunlight.

13. What is “cryptobiosis”? How does it benefit some arthropods?
14. Select three species from the leaf litter organisms and describe the role that they might serve in the temperate forest ecosystem.
15. Why is biological diversity important to an ecosystem?  Explain using chapter terminology.
16. Draw and label a temperate forest food web that includes AT LEAST two leaf litter organisms and AT LEAST five different organisms.  The following website may help. http://www.blm.gov/nstc/soil/arthropods/index.html
17. Compare and contrast the following two biomes: Temperate Deciduous Forest AND Tropical Rain Forest. The following website may help. http://llama.evergreen.edu/
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