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Name______________________

Soil Midterm Exam

February 8, 2006 

This is due 5pm February 10, 2006 or at your Friday evaluation conference.
Please be thorough and concise.  Use a different color pen when meeting with your group on Friday, so we know what you have done and what you have gained from the group.

I. Definitions.  Please define and contrast the following pairs of terms putting them in context of the importance to soil science.  Start with a comparison/contextual sentence and then describe the specific terms.  Allow about 30 minutes. 

Heterotroph/Autotroph

Actinomycete/Fungus-

Mollisol/Ultisol -

Field capacity/Permanent Wilting Point- 

Capillary action/Macropores-

Active acidity/Reserve acidity-

Soil texture/Soil structure-

Clay/Clay/Clay (We have used the term “clay” three ways in class.  How do you distinguish between them?)-
II. Please answer the following questions as thoroughly and concisely as possible.  Answer the following questions, approximately 10 minutes each.  Be sure to answer each subpart of the question.   
1)  Rodale and his followers have built a paradigm for organic management based on the level of soil organic matter and their answers to many soil problems have been to “build organic matter”.  A) List the problems to which additional OM can be a solution. B) Describe the mechanisms by which OM mediates these problems. Now match these to active or passive organic matter.  C) What problems can excessive soil organic matter produce?

2) The below-ground habitat is considered one of the last frontiers for biodiversity. A) What does belowground biodiversity contribute to agriculture, i.e. why is it important?  B) What management techniques stimulate belowground biodiversity and what diminish it?  C) Specifically what techniques stimulate earthworms? 

3) A) Describe the process of soil weathering, including the various types.  B) Why does it usually result in increased acidity? C) What two soil orders are most weathered and what are their other general characteristics? D) Why, despite high weathering, are our soils in Western Washington relatively young?

4) Why are the carbon to nitrogen (C/N) ratios of the input materials important?  Describe in a detailed manner the consequences if the C/N ratio is too high initially.  What can you do to manage it?  What is a low C/N ratio, how might you know without analysis, and how can this be managed?  What is the target ratio when composting is completed? 

5) Use Box 13.1 on page 548 in Brady and Weil to guide you through these calculations on the mineralization of nitrogen from soil organic matter. The goal is to understand how soils differ in natural nitrogen mineralization rates, based on the soil organic matter (SOM) content and SOM mineralization rates. Calculate the kg N/ha released from two soils that have the following characteristics of SOM and SOM mineralization rates. 1) a course-textured soil with 1% SOM and 3% SOM mineralized per year. 2) a fine-textured soil with 5% SOM and 2% SOM mineralized per year. For both soils, assume the other equation variables to be the same as in Box 13.1. Show your calculations with units, making sure the units cancel to get an answer in kg N/ha. 

6) It has long been known that lime increases the productivity of many soils.  A) Given what you know of the various nutrients and soil structure, describe the mechanisms that produce this generally true observation. B) When is liming not recommended?  

7) Identify each of the members of the compost food web and determine if they are primary producers, primary consumers, secondary consumers or tertiary consumers (label the group).  Which members are especially important in making nitrogen available for plants (Star them clearly!)

BONUS  POINTS

How many lbs in a kg?  _______  How many acres in a ha? ________  How many cm in an inch?______

How many ml in an oz? ______   How many g in an Mg? ________     How many L in a m3?_____

How many m3 in the top 25 cm of a ha? _______

Draw a picture of the nitrogen cycle, labeling the major pathways and forms of nitrogen.

