SOIL 5813 Questions

For each of the processes in the “N-Cycle” be able to answer the following questions:

1. Why does the process (N-transformation) exist?

a. What would happen without the process?

2. How significant is the process to plant growth? To crop production?

a. Short-term (within the growing season) effect?

b. Long-term (equilibrium condition for the system) effect?

3. How significant is the process for conserving N in the soil-plant system?

4. How is the importance of each process altered by climate, especially moisture (how would your ranking of importance be different for an arid versus a humid climate)?

General.  One might assume that the biological processes are favored by heat and require moisture.  Most of the chemical reactions will increase with increased heat, and while most will require moisture (water) some (NH3 volatilization) will be favored by loss of water.  For all processes (reactions), the rate generally increases in direct proportion to the concentration of reactants and inversely to the concentration of the products.

I. Mineralization.

a. Requirements for process to proceed

i. O.M that is easy to decay.

ii. Aerobic and/or anaerobic environment

iii. Removal of end-products

b. Most abundant group of microorganisms in soil? 

II. Immobilization.

a. Requirements for process to proceed

i. Supply of mineral N.

ii. Organism requiring (deficient in) N.

III. Ammonia volatilization. 

a. Excess NH4+ present (accumulated).

i. Basic (pH) environment.

IV. Ammonium adsorption (CEC).

V. Ammonium entrapment (fixation in clays).

VI. Nitrification.

VII. Denitrification.

VIII. Leaching.

IX. Plant (crop) uptake.

