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Physical and Biological Analysis of Soils II – 15 points
W.W. Cudmore

Physical and Biological Analysis of Soils II
INTRODUCTION

Last week we devoted most of our time to the physical and chemical analysis of soils.  The focus of this week's lab is to apply what you have learned about soils to appropriate uses of the land.  In addition, we will examine the invertebrate community of soil ecosystems.
NOTE:

PLEASE BRING LAST WEEK’S LAB HANDOUT WITH YOU TO LAB
PROCEDURE

A.  
Analysis of Invertebrate Samples – 5 points
Examine your invertebrate sample extracted from the litter sample as follows:

1.
Carefully pour the sample (in 50% ethanol) into a finger bowl or large watch glass and observe using the dissecting microscope.  You may find it useful to reduce the amount of alcohol in your sample by pouring some of it through a funnel with filter paper and then picking the invertebrates off the paper.  

2.
Segregate the invertebrates into different groups ("spiders", "earthworms", "springtails", etc.) placing each group into a separate container (use the small beakers with a small amount of ethanol).
3.
Use available identification guides and keys to identify the various groups.


BE SURE TO KEEP ALL SPECIMENS IN 50% ETHANOL SO THEY DON'T DRY OUT.

 

NOTE:

Soil invertebrates are a diverse group and their identification can be a challenge for the novice.  Consult instructor if you are having particular trouble with some specimens.
3.
Count the numbers of individuals for each group and record these numbers on the data sheet attached to last week's lab.  Estimate numbers for those groups that have more than 100 individuals.  Count all others.  Data from all locations will be shared with the class. 
4.
Carefully return all of the specimens to the original sample vial, being careful not to lose anybody in the process. Identify the invertebrates in your litter sample and enter the data on attached data sheet
5.
Respond to the following questions in the space provided.  Use your data to answer #1; use class data to answer #2 and 3.
Soil Invertebrates – Lab Product
1.   Construct a food web in the space below that represents energy flow in the sample from your 
site.  Be sure to include all species. 
2.  What differences are there among the invertebrate communities at the various sites?  Consider 
differences in both overall species diversity and abundance of the different species 
groups.  Evaluate each site using the data we have collected and be specific.
3.  What do you think accounts for these differences?
Soil Invertebrates – Data Sheet

	Soil Invertebrates

(number)
	Site #1

Mill Creek Park
	Site #2

Willamette

Tree Farm
	Site #3

Wildlife Refuge
	Site #4

Miller's

Pasture
	Site #5

Cudmore

Forest

	Springtails
	
	
	
	
	

	Earthworms
	
	
	
	
	

	Roundworms
	
	
	
	
	

	Beetles
	
	
	
	
	

	Beetle larvae
	
	
	
	
	

	Slugs
	
	
	
	
	

	Snails
	
	
	
	
	

	Flies
	
	
	
	
	

	Fly larvae
	
	
	
	
	

	Millipedes
	
	
	
	
	

	Centipedes
	
	
	
	
	

	Proturans
	
	
	
	
	

	Pseudoscorpions
	
	
	
	
	

	Spiders
	
	
	
	
	

	Sowbugs
	
	
	
	
	

	Mites
	
	
	
	
	

	Ants
	
	
	
	
	

	Caterpillars
	
	
	
	
	

	True bugs
	
	
	
	
	

	Harvestmen
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	Miscellaneous
	
	
	
	
	

	Total # Individuals
	
	
	
	
	

	Total # Species
	
	
	
	
	


B.  
Use of Soil Surveys – 5 points
Detailed soil surveys are available for every county in the nation.  The are published by the
Natural Resource Conservation Service (formerly, the Soil Conservation Service), a federal

agency mandated to provide soils-related information to the public.  An examination of soils 

information in a soil survey is often the first step to determine what uses are most appropriate for 
a parcel of land.

Use the Polk County Soil Survey to answer the following questions for your site in the space

provided.   Start by locating your site on the soils maps and reading the narrative description of 

your soil type.  Then, get more detailed information from the tables in the survey.
1. 
What is the specific classification of your soil?  Give the numerical designation (see Soils Lab #1 handout) and any other labels that have been assigned.

2.  
What is the average annual rainfall for your site?  What limitations, if any, does this put on how this land might be used?

3.  
How common is your soil type in Polk County?  What percentage of Polk County is represented by your soil type?  How many acres?

4.  
An "animal unit month" (AUM) is defined as the amount of forage required to feed one animal unit (one cow, one horse, 5 sheep or 5 goats) for 30 days.  If you decide to put your land into pasture, how many AUM's (if any) will your site support assuming you do not irrigate?  How does this number change when you do irrigate?

5.  
Is your land suitable for growing winter wheat or barley?  If so, how many bushels per acre would you expect to harvest?

6.   
Is your land suitable for the commercial production of trees?  If so, what species is/are best to plant?  What are the major woodland management concerns for this site?
7.  
The soil survey provides a “site index” for each soil type.  The site index is a number that indicates how tall a dominant Douglas-fir on the site would be expected to grow over a period of 50 years.  Therefore, highly productive sites will have a large number and less productive sites, a lower number.  What is the "site index" for your site?  Based on this number, how suitable is your site for growing trees commercially? 
8.  
Is your site suitable as a building site?  What site or soil characteristics may limit the type of building that occurs on this site?

9.  
What kind of recreational activities would be most appropriate for your site?  What site or soil characteristics may limit the type of recreation that occurs on this site?

10.  
What kind of potential does your site have for wildlife habitat?  What species of wildlife would use the site if the habitat were developed?

11.  
Is your site at risk for flooding?  If so, during which months?

C.  Applying Soils Information to Land Use Decisions – 5 points
You and your lab partners have just inherited 100 acres of the same land from which your sample was taken.  Taking into account the preferences of your lab group and what you have learned about the characteristics and limitations of the soil, describe what you will do with this land.  Prepare a two-page narrative that describes the objectives of your plan and how you intend to accomplish them.  YOUR PLAN MUST MAKE USE OF INFORMATION FROM LAST WEEK'S ANALYSIS AND THE POLK COUNTY SOIL SURVEY.

The following questionnaire is adapted from a document prepared by Ken Hale, a Resource Conservationist with the Natural Resources Conservation Service in Polk County, Oregon.  It is used to assist land owners in planning for the appropriate use of their land.  You do not need to answer each of these questions but they may assist you in deciding what to do.  

1. 
Do I need or want to do anything actively on my property? (e.g., for tax deferral, personal interest, income, enjoyment, etc.)

2.  
Do I need or want to make a profit on my activity?  If so, how soon does the operation need to show a profit?  (e.g. grapes or Christmas trees may take several years to realize any income)

3.  
What do I like doing?  Could this operation be a hobby rather than a business?

4. 
How much time can I devote to the enterprise?

5.  
How much money can I invest in my enterprise?

6.  
Will livestock be part of my plan?  Is the land suitable for raising livestock?  If so, what species?  Do I have the time, knowledge and physical ability to properly care for livestock?

7.  
Do I have the required machinery or will I need to rent or buy?

8.  
Is there a market for what I will produce?

9.  
What are the water requirements for my operation?  Is this supply available?

10.  
What limitations do the soils, topography and location present that restrict what I can reasonably do?

BI 132 SOILS LAB #2 - MATERIALS AND INSTRUCTIONS TO STUDENTS

MATERIALS

Add the following to materials list for soils lab #1:

Quantity

Materials and Equipment
6


County soil surveys

100


10 ml beakers (or other similar small containers for invertebrates)

24


Identification keys to invertebrates

12


Dissecting microscopes

12


Fine forceps

6


Finger bowls

12


Large watchglasses

12


Eyedroppers

1 liter


50% Ethanol

INSTRUCTIONS TO STUDENTS

There are three primary objectives for today's lab:

1.
Identify invertebrates in litter samples and compare the invertebrate communities at the five study sites

2.
Apply what you have learned about soils to identify appropriate uses of the land (Appropriate land use based on physical, chemical and biological characteristics of the site is an essential element of sustainable agriculture and ecosystem management)

3.
Become familiar with the information available in soil surveys

REVIEW PROCEDURE FOR PROCESSING INVERTEBRATE SAMPLES (SEGREGATION, IDENTIFICATION AND ANALYSIS)

▸
Empty soil invertebrate sample into finger bowl (or, if a large volume of ethanol is with sample, try filtering sample first through coarse filter paper)

▸
Using fine forceps and eyedropper, segregate invertebrates into 10 ml beakers or watchglasses containing a small amount of 50% ethanol

▸
Identify soil invertebrates to level indicated on data sheet ("springtails", "nematodes", etc.) using dichotomous key and identification guides  (Describe use of dichotomous key)

▸
After identification is completed, count numbers of individuals for each invertebrate category

▸
For those categories with >100 individuals, estimate the number of individuals being sure to assign a number rather than a descriptor such as, "lots".

▸
Record data on data sheet

NOTE:
If available, a videomicroscope is a useful teaching tool for this laboratory.  As specimens of both common and unusual soil arthropods are found in student samples they can be projected to the entire class.  This facilitates identification and provides an opportunity for the instructor to discuss ecological roles of these organisms.

SHOW VIDEOTAPE (Either of the following videotapes is a useful supplement to this lab activity)

"Tiny Bugs, Big Impact" 2001.  Oregon Field Guide #1201.  Oregon Public Broadcasting (www.opb.org),  7140 SW Macadam Ave., Portland, OR  97219.  12 min.

Videotape features research of Andy Moldenke, Oregon State University entomologist, concerning diversity and ecological roles of forest soil invertebrates.  Excellent microvideography.

"Creatures of the Forest Soil"  1992.  Communication Media Center, Oregon State University

Corvallis, OR  97331  20 min.

Videotape describes common forest invertebrates and their ecological roles.
O.H.  Soil Invertebrates Food Web
Review food web basics (energy flow, trophic levels, etc.)

Students will construct a food web for their study site

LAB PRODUCT - SOIL LAB #2 (10 points)

Submit one per group

Answers to procedures B and C above

RESOURCES

Borror, D.J.  1970.  A field guide to the insects.  Houghton Mifflin Co., Boston, MA  404 pp.

Borror, D.J., D.M. DeLong and C.A. Triplehorn.  1979.  An introduction to the study of insects.  
5th ed.  Saunders College Publishing.  Philadelphia, PA  827 pp.

Arthropod or insect identification guides such as the two above will assist in identification of soil invertebrate samples.
Moldenke, A.R.  1994.  Arthropods - Chapter 24 in Methods of Soil Analysis, Part 2. Microbiological and Biochemical Properties — Soil Science Society of America, Madison, WI

This publication describes the various methods available for the collection, identification, preservation and analysis of soil arthropods.  Extraction by the Berlese apparatus is described.
