
Soils 201   Perillo 
Study Questions: Plant Nutrients and Soil Fertility 
Note: This list is meant to help you learn the main points.  They are not necessarily the exact topics or questions that will be 
asked on quizzes or exams.  You’ll see that there are more topics here than could possibly be on a single exam.  But, by 
learning/understanding this material, you should be a long way toward doing well on the exams and final. 
 
 
1) Describe the main functions of N, P, K, and S in plants, and the main form(s) in which each can be taken up 

by plants. 
 
 
 
 
 
 
 
 
2) Nutrient management includes the following (sometimes competing) goals: 1) plant production; 2) 

conservation of nutrient resources; 3) maintenance or enhancement of soil quality; 4) protection of the 
environment beyond the soil.  Give an example of things to consider when trying to meet each of these goals. 

 
 
 
 
 
 
 
 
 
3) What determines whether a given element is essential or not?   
 
 
 
 
 
4) List the 18 essential elements cited by Brady and Weil (and given in lecture). 
 
 
 
 
 
5) What is meant by the term macronutrient?  Circle the ones above that are macronutients? 
 
6) What is meant by the term micronutrient?   
 
7) What is the most important way plants take up each of the following nutrients (through their roots, or through 

their leaves)?     
N    C    H 
P    K    O 
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8) Besides being in a chemical form that plants are able to take up, what other requirements must be met for a 

plant root to take up a nutrient? 
 
 
 
 
 
9) There are three general mechanisms by which unavailable nutrients are converted to available form, and vice 

versa.  List and describe each of these. 
 
 
 
 
 
 
10) Plant uptake is only one of the possible fates of the nutrient NH4

+ in soil.  What other processes compete with 
plant uptake? 

 
 
 
 
 
 
 
11) Biological nitrogen fixation is one source of nitrogen in the soil-plant system.  What happens in this process?  
 
 
 
 
12) Why is the loss of nitrogen to leaching mainly a problem for nitrogen in the nitrate form, but not in the 

ammonium form? 
 
 
 
13) What is denitrification?  Which portion(s) of the landscape is this most likely to occur? 
 
 
 
 
 
14) Which processes in the nitrogen cycle are controlled by microorganisms?  Define each of these. 
 
 
15) Soil potassium exists in four different ‘pools’: nonavailable, rapidly available, and available.  Explain where 

in the soil the potassium is for each of these pools. 
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16a)What is meant by N uptake efficiency? 
 
 
 
 
   b) What are factors that lead to low N uptake efficiencies? 
 
 
 
 
 
 
17) Explain the following terms with respect to soil nutrient levels and how they relate to each other: 
 

a) deficiency range 
 
 

b) sufficiency range 
 
 

c) luxury consumption 
 
 

d) toxicity range 
 
 
 
18) Explain why adding greater amounts of  fertilizer does not necessarily generate a greater profit.  (You may 

want to draw a graph similar to that shown in lecture as part of your answer.) 
 
 
 
19) Roots are only able to take up nutrients that are present in the soil solution (in available form) adjacent to the 

root itself.  Describe how the nutrient supply next to the root is replenished (that is, what are the different 
mechanisms by which nutrients move through the soil)? 

 
 
 
 
20) What is the Law of the Limiting concept in soil fertility? 
 
 
 
21) Under what circumstances does it make sense to soil test for inorganic N? (conversely, when does it not make 

sense?) 
 
 
 
22a) In what pH range is phosphorous the most available to plants?  
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    b) Why is it unavailable at pH’s above this range?   
 
 
     c) Why is it unavailable at pH’s below this range? 
 
 
 
23) Besides P, which other essential elements have their availability to plants strongly affected by soil pH? 
 
 
 
24) Explain why applied phosphorus tends to remain at the soil surface in no-till farming situations, while applied 

nitrogen will redistribute through the rooting depth.  
 
 
 
25) What is nutrient management? 
 
 
26) What are the important environmental concerns related to nutrient management? 
 
 
27) Are the waterways listed in the WA State “303d list of impaired waters” mainly east or west of the Cascade 

mountains, or both? 
 
28) When should land applications of manure be based on manure N concentration compared to P concentration? 
 
 
29) What is the phosphorous index, and what is it used for? 
 
 
 
30) What are the source factors in the phosphorous index? 
 
 
 
31) What are Best Management Practices (BMPs)? 
 
 
32) What do the three numbers represent that are mandated by law for fertilizers (e.g., 23-10-0)? 
 
33) Compare and contrast the properties, advantages, and disadvantages of synthetic vs. organic fertilizer sources. 
 
 
 
34) Deficiencies of which macronutrients will show up in the youngest leaves?  Why? 
 
 
 


