SOIL M.S. and Ph.D Degree Proficiency EXAM
1.  Fertilizer labels usually include 3 numbers, e.g., 33-3-4.  What do they mean? If a soil test recommends 1 lb. N/1000 sq. ft., how many pounds of this material are needed for a lawn of 5000 sq. ft.?
2.  In cultivated soils within this region, what would be the common soil test values for the following:
Organic Carbon: __________  %

Organic Matter:__________   %

NH4-N: _____________  ppm or mg/kg

NO3-N: _____________ ppm or mg/kg

Soil test P: _____________ ppm or mg/kg

Soil test K: _____________ ppm or mg/kg

Soil pH _____________

3. Pounds per acre (lb/A) is a popular unit for farmers and other ag. professionals. How to convert ppm to lb/A? List all assumptions and show calculation.

4.  List all of the essential elements, their atomic weight and the form(s) taken up by plants

	Name
	Symbol 
	Atomic Weight
	Forms Taken up

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


5. Fill in the blanks below


147N
157N


Stable or radioactive (S,R)
_______
________


Mass
______
_______


# of neutrons
_______
________


# of protons
_______
________


# of electrons
_______
________


6.  Provide a comprehensive diagram of the Nitrogen Cycle

7.  What is the Nitrogen and phosphorus composition (% N) of the world’s three major grain crops?
Wheat

Corn

Rice

8.  What does ICAP stand for? What is it used for?
9.  What are the common analytical procedures and instruments used for determining the following elements in soils?

a. NH4+ and NO3-
b. Organic C and Total N

c. Soil test P
d. Soil pH
e. K
10.  What is hypoxia?

11.  What is eutrophication?

12.  What is the basic relationship between organic C and organic matter in soils?

13.  What is the fertilizer analysis of the following products?

a. urea

b. ammonium nitrate

c. anhydrous ammonia
d. UAN
e. diammonium phosphate

f. triple superphosphate

g. potassium chloride

h. calcium sulfate (%S)

14.  Perform the following calculations:

a. How much urea would need to be applied to a plot measuring 40 x 40 feet in order to deliver 80 lbs N/ac?
b. If 18-46-0 (diammonium phosphate) had been used as the N source to apply 80 lbs of N/ac, how much carrier P205 (in lbs/ac) would have been applied?

c. Using atomic weights, derive the conversion factor for converting P2O5 to P
d. Using atomic weights, derive the conversion factor for converting K2O to K

15.  What is CaCO3 used for? How is the amount determined?
16.  What is ECCE? How is the ECCE of an Ag-lime determined?
17.  What is gypsum used for?

18.  In acid soils, we can often find ______ toxicity, and ______ deficiency

19.  Using the difference method, compute the Nitrogen use efficiency for the following 2 plots.

a. Plot 1 (N Rate 80 lbs N/ac), Grain N uptake = 60 lbs N/ac

b. Plot 2 (N Rate 40 lbs N/ac), Grain N uptake = 50 lbs N/ac

Check plot (0-N applied), Grain N uptake = 40 lbs N/ac

SHOW ALL CALCULATIONS

20.  Using the Global N Method discussed, what would be the cereal NUE using the following data.

a. Total N fertilizer applied in the world = 80,000,000 metric tons

b. 60% of the total N applied in the world used for cereals

c. Grain N removal in all cereals =  30,000,000 metric tons 

d. % of N removed in the grain coming from Rainfall and Organic Matter = 50%

 SHOW ALL CALCULATIONS

21.  Nutrient deficiencies for the following elements are visually characterized by 
N

P

K

S

Fe

22.  What is Bray’s mobility concept, DEFINE all components.

23.  Explain why the sufficiency concept developed by Bray cannot be used for mobile nutrients.
24.  Define
NDVI (how is it calculated)
Red band

Infrared band

Green band

INSEY (how is it calculated)
Yield potential 


25. There 3 types of salt affected soils: saline, sodic, and saline-sodic soils. Label the following diagram (including units) and fill in the salt-affected soils in each quadrant.
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25. Define SAR and ESP. What is the relationship between the 2 parameters?
26.  How are yield goals determined for wheat and corn?  What major difference exists between the 2 when used for making preplant N recommendations?

26.  How much N, P, and K are removed from a corn crop that yielded 250 bu/ac?

27.  How much N, P, and K are removed from a wheat crop that yielded 50 bu/ac?
28.  What is the equivalent weight of Ca and Na?  Millequivalent weight of Ca and Na?
29. What happens when Na or Ca is added to a clayey soil?
30.  When an acid soil is submerged in water for prolonged time, it is likely that: 

a) The soil becomes anaerobic

 or aerobic



b) Redox potential increases

 or decreases


c) pH of the soil decreases

 or increases


d) Phosphorus is less

 or more 

available to plants

e) Fe3+ is reduced _______or oxidized______ to Fe2+ 
Fe3+ gains______ or loses________ an e-
f) NO3- is reduced________ or oxidized________ to NH4+
Leaching loss of N is increased_______ or reduced________
31.  When soil pH is low, __________ phosphates will predominate, while _________ phosphates will predominate at high soil pH

a.  calcium, aluminum     b.  aluminum and iron,  calcium     c.  hydroxy apatite,   calcium


32.  For the Following events, fill in the blanks considering that a P fertilizer (calcium phosphate) was added to a soil with a pH of 4.5
  

pH 4.5
Event
Precipitate Formed

1. add fertilizer
soluble P added
-

2. 1 - 2
soluble P decreases
_______
3. 2-3
________
_______
4. 3-4
________
_______ 

BONUS:  At a soil pH of 8.0, the soluble P fertilizer form (monocalcium phosphate) reverts to the most insoluble _____________  

33.  At what concentration of NO3-N is it toxic to livestock (cattle consuming wheat or canola forage)?
34.  In general what ppm levels of NO3-N do you find in actively growing winter wheat (Feekes 5)?  What % N is this?

35.  Could ppm be used in place of ug/g?  mg/kg?   g/kg?  Which is true?

36.  Why do you think the Mehlich III extracting solution has a low pH?

37.  List the soil orders currently accepted via the latest Soil Taxonomy approximation.
38.  What is the difference between an Inceptisol and a Mollisol?

39.  Andisols (new soil order) used to be classified as a great group in what soil order?  What was the name?  What is unique about Andisols?

40.  What is the formula for SED?  What does it mean?  How is it related to LSD mathematically?

41.  How is CV computed?  What is it used for?  Can CV’s exceed 100%?

41.  What are requirements for using a covariate (analysis of variance)?  Why would you want to use a covariate?  What would it do?
41b.  What is the difference between RCBD and CRD designs?  When you would use one in place of the other?  What are the advantages of each?

42.  In general, when will moisture stress be seen in wheat?  Please provide a measurable variable, units, and a reference.

43.  If the water potential of the atmosphere were very negative, say -1000 bars, what would this be at the surface of the soil and what would it be beneath the surface?
44.  What is the role of phosphorus in plants?

45.  The “sufficiency” concept was developed by who?  What did he use it for?

46.  Plants can lose N from the leaves as NH3.  How much N as NH3 can corn and wheat plants lose over the course of a season?

47.  What percent N would you generally expect to find in a conventionally tilled soil with a C:N ratio of 10:1?  What would the percent organic matter be for a tilled soil in Oklahoma?  How much organic C would it have?  What would the percent N value you reported above be in ppm?  How much of the total N in this soil would you find as inorganic NH4-N and NO3-N?

48.  Is acetic acid a strong or weak electrolyte?  Why?  What is acetic acid?

49.  What are examples of C3 and C4 plants?  What is the difference between the two?

50.  


51.  If a nuclear accident took place locally, and you expected to be contaminated with Sr90, what would you first do for you and your family?  What sources of radiation would you expect to be a problem from fallout?

52.  Describe the Haber Bosch process for NH3 production?

53.  An FE deficiency is known to exist in corn.  How would you correct it in an economic way?

54.  How is gravimetric and volumetric moisture content determined?

55.  How does the method for determining percent moisture in plant tissue differ from the above?

56.  How is bulk density determined?

57.  As a scientist you are trusted by society to deliver solutions to problems encountered in life.  Should you be trusted?  Why?
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