May 2002

Final Exam #2, SOIL 5813
Soil Plant Nutrient Cycling and Environmental Quality

SSN:______________

**
List 5 things that you learned about Nitrogen in this class that will help you better manage N fertilizer (organic or inorganic) in the future.

a.  N cycle dynamics controlled by temperature
b.  Soil organic N can supply all of the N needs in some years simply because conditions were conducive to mineralization
c.  Soil organic matter must be viewed in terms of what it is composed of.  Tropical soils with high OM do not necessarily have high N.  
d.  Mineralization potential will depend upon the amount of lignin-N making up the organic N pool
e.  Many fates of applied fertilizer N that can take place prior to NO3 leaching (Inorganic N buffering), plant N uptake, plant N loss, denitrification, immobilization, surface volatilization.
1.  In our nitrogen balance paper we evaluated nitrogen use efficiencies of the NP, NPK,

NPK+lime and manure treatments in the Magruder Plots.

a. List these treatments in order from lowest to highest N use efficiency.

Manure, NP, NPK, NPK+lime

b. Explain why the treatment (above) with the lowest N use efficiency has the lowest N use efficiency when compared to the other treatments.

The manure treatment has the lowest nitrogen use efficiency of the treatments evaluated.  According to our paper, this is likely due to the inefficiency of applying N every 4 years rather than every year as in the inorganically fertilized treatments.

c. Explain why we did not calculate the nitrogen use efficiency for the check plot.

We calculate nitrogen use efficiency by taking  the N removed in the grain minus N removed in the grain of the check plot and divide by the rate of N applied.  We did not calculate the N use efficiency in the check plot because the check plot is the "reference plot" used to evaluate the efficiency of the plant to use applied nitrogen. Therefore, it would not make theoretical or mathematical sense to calculate such a number.

2. How much sulfur do plants require for each unit of nitrogen assimilated?
1. 0.01 unit

2. 1 unit

3. 0.05 unit 

4. 0.1 

5. unit
3. Which one of the following helps in solving Zinc and Iron deficiency in soil?

1. spreading iron filings to the field

2. application of Zn and Fe granule fertilizer 

3. application of crop residues and animal wastes

4. adding aglime to the soil

5. all of the above 

6. all except  C.

7. None of the above

4. Which of the following is (are) correct?

a.  the linear model is the preferred model for determining optimum economic 

nitrogen rate in wheat when sufficiently high and low levels of the nutrient 

are considered in a given study.

b.  It is unlikely to get response to a nutrient with high percent 

sufficiency.

c.  One major difference between chemical reaction and nuclear reaction is 

that the former involves change in the outer shell while the latter involves 

changes in the nucleus.

d.  Zinc deficiency is usually apparent in low organic matter and high pH 

soil while molybdenum deficiency occurs in low organic matter and low pH 

soils.

e.  If alfalfa crop shows symptom that resembles nitrogen deficiency, it can 

also be an indication of magnesium or molybdenum deficiency in the root 

zone.

5. Arnon’s Criteria of Essentiality gives the specific criteria for an element to be considered essential. Which of the following is not true.

a. Element required to complete lifecycle

b. The deficient element can be substituted by a primary element which is not deficient

c. Deficiency can only be corrected by the ion in question 

d. Element needs to be directly involved in the nutrition of the plant and not indirectly via the need of another organism. 

6. To test for mineralizable N, we…

A) Leach the soil with NaCl, incubate the soil to allow for mineralization, then leach it again and measure the concentration of NO3-.

B) Leach soil with NaOH, incubate the soil to allow for mineralization, then leach it again and measure the concentration of NO3- and NH4+.

C) Leach soil with CaCl2, incubate the soil to allow for mineralization, then leach it again and measure the concentration of NO3-.

D) Leach soil with CaOH2, incubate the soil to allow for mineralization, then leach it again and measure the concentration of NH4+.

7. Which of the following solutions is should not be used to extract phosphorus from an acid soil?

A. Nelson et al. (1953)  (or Mehlich I or “double acid”)

B. Olsen

C. Mehlich III

D. Bray & Kurtz

8.  What is the significance of a "Rad"? Circle all that apply

a) a radiation unit = 1/100 Roentgen

b) quantity of radiation equivalent to 100 ergs/g exposed tissue

c) a slang word often used in the 80's meaning "cool"

d) force that would give a free mass of one gram

e) an 80's movie about BMX racing

f) death is imminent after exposure to >600 rads

9.  Name at least four approaches among those that can increase nitrogen use efficiency.

  

Rotation, Varieties with high harvest index

Elimination other growth obstacles in soil (for examples, soil acidity, soil salinity micronutrient deficiency and so on)

NH4-N source, Conservation tillage

Irrigation, In-season and foliar-application

increasing application resolution by implementation of precision farming

10. Which of the following are correct?

a. High temperature will increase radioactive decay. 

b. All nuclei > 84 protons are unstable. 

c. The nucleus that gets too big, too many protons are unstable. 

d. Isotopes with Proton=Neutrons are unstable. 

e. 12.5% active 32P left in three half lives. 

11. Devardas alloy;

a. Is used in Kjeldahl method of total N estimation in which it acts as 
strong reducing agent

b. Is used in Dumas method of total N estimation in which it acts as

oxidizing agent

c. Composition is K2SO4, CuSO4, Se, H2SO4 and it aids in converting

organic N into ammonia

d. composition is K2SO4 ,FeSO4,Se,HNO3 and it aids in converting  organic N into nitrate
12.  Critical levels of plant nutrients can be  determined using which of the following?

1. Cate-Nelson

2. Mitscherlich

3. Quadratic

4. Least Square Means

5. Linear-plateau

RADIOISOTOPES

1.  
Fill in the blanks below


147N
157N

Stable or radioactive (S,R)
__S_____
___S_____

Mass
__14____
___15____

# of neutrons
__7_____
___8_____

# of protons
__7_____
___7_____

# of electrons
__7_____
___7_____

2.
Major advantages of using mass ratio over radioactivity for tracer work include

a. less complicated instrumentation and need for a qualified technician

b. absence of any radiation hazard to investigator

c. lower cost of enriched materials than radioisotopes

d. no time limits for completing assay from half-life standpoint.

3.
Which of the following stable isotopes are used in soil/plant research

a. 15N

b. 18O

c. 14C

d. 3H

e. 90Sr

f. 137Cs

4.  Alpha radiation is/has   

a.  particulate source of radiation

b.  the nucleus of the He atom

c.  a charge of +2

d.  high specific ionization

e.  low penetration

5.  Gamma radiation is characterized as

a.  not having a mass

b.  having high penetration

c.  electromagnetic radiation with the speed of light

d.  not having a charge

7.  Discuss the differences between enriched, and depleted 15N


enriched:  materials with greater than natural abundance of 15N (>0.366)
depleted:  materials with a lower than natural abundance of 15N (<0.366)
True/False (circle the correct answer)

T
F
15N14N is naturally present in the atmosphere at approximately 0.366% while the remaining 14N14N is 99.634%

T
F
RAD is defined as the quantity of ionizing radiation which results in the absorption of 100 ergs of energy by one gram of irradiated material 

T
F
Protons are heavier than neutrons

T
F
Alpha radiation when absorbed in matter scatters less than other forms of radiation due to its greater mass 

T
F
Atmospheric abundance of 15N in atmospheric N2 is 0.366%

T
F
The decay constant for any radioisotope is 0.693/half-life

8.  Work by these authors documented that various soil testing labs were recommending too much fertilizer and on several occasions, micronutrients that showed no resultant benefit in yield.

a. Olson, Johnson, and Hanson

b. Olsen, Bray, and Leibig

c. Mitscherlich, Leibig

d. Olson, Frank, Grabouski, Rehm

e. Moges, Girma, Humphreys
9.  Fill in the blanks below (X-nutrient), as per the lecture on nutrient deficiencies in class

Nutrient
Amount in the Soil
Amount Removed in the Crop



(67 bu/acre wheat crop)


lb/ac
lb/ac



___N___
400 – 8,000
80
___K___
800-60,000
40

___P___
400-10,000
12

___Ca__
14,000-1,000,000
16

___Mg__
1,200-12,000
8
___S___
60-20,000
6

Outline the countries of Guatemala, Ethiopia, Saudi Arabia, Peru, and Spain.
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