Exam in Soil Biology
Part A

These questions have to be answered in order to pass the course (grade 3)
A1. This is a representation of some of the most basal branches of the tree of life. Fill in domains and kingdoms of organisms on the broken lines.
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A2.  Mycorrhizal fungi are heterotrophs.

a) What does that mean?

b) How does mycorrhizal mycelium still manage to grow in patches of pure mineral sand?

A3.  Soil animals have different functions in the soil system. Give examples of soil animal groups that are:

a) Bioturbators
b) Root feeders
c) Fungal feeders
d) Predators
A4. The ratio of carbon to nitrogen (C/N) of the substrate is crucial for the bacterial handling of nitrogen.

a. Give examples of organic substrates that has high and low C/N ratio, respectively.
b. What happens with the N if the ratio of the substrate is considerably higher and lower, respectively, than the optimum for microbial utilization (~20)?
A5. Which are the substrates and products for the following processes?
a) Nitrification

b) Denitrification

c) N-fixation

d) N-mineralization

A6. Litter in broad-leaf forests generally decompose faster than litter in coniferous forests. Give at least three reasons why.

Part B
These questions are used to assign grades 4 and 5
B1
Give the three most important factors that regulate the rate of denitrification in a soil system. 

These three factors are under control of other soil properties. Discuss two controlling factor for each main factor.
B2
Some coniferous forest ecosystems have very low nitrogen mineralization rates. Why?
Still the trees are growing. How?

B3
The impact of cereal straw removal vs. incorporation was investigated in a long-term agricultural field experiment. In treatment A, straw was removed every year and in treatment B, straw was left in the field and incorporated into the soil. Soil samples were taken after 1, 4 and 10 years after the start of the experiment and incubated in the laboratory to measure net nitrogen mineralization by quantifying the increase in ammonium and nitrate during a certain time period. In the soil samples taken after 1 year, net N mineralization was higher in treatment A and in those taken after 10 year net N mineralization was higher in treatment B. In the samples taken after 4 years net N mineralization did not differ significantly between the treatments. 

Discuss these results and provide a plausible explanation.
