
CSS 210--Fundamentals of Soil and Landscape Science

Test One                    Spring 02

Code in name and student number on the score sheet and select the best answer 

for each question.  Tests are machine scored so your accuracy in marking is 

important!

SELECT THE BEST CHOICE FOR EACH QUESTION.  READ ALL QUESTIONS CAREFULLY.

1. Two plant-essential micronutrients are:

1.Ca, Cl




2.Mn, Mo




3.N, P

4.B, Si

2.If a soil is compacted and the bulk density is increased, the 

particle density is also increased.

1.True




2.False

3.  The item not generally considered a factor that soil provides for 

plant growth is :

1.oxygen





2. water



3. organisms

4. support

5. nutrients

4.  The movement of nutrients in soil water that results from a 

concentration gradient of that nutrient, is the definition for :

1. root interception


2. mass flow


3. diffusion

4. gravitational flow

5. none of the above

5.The plant nutrient uptake is 1% by root interception, 15% by mass 

flow and 84% by diffusion.  The nutrient is most likely :

1.Carbon



2.Calcium


3.Magnesium

4.Phosphorous

6.Nutrients that have high solubility in water are primarily supplied 

to the root surface by which mechanism ?

1.root interception


2. mass flow



3. diffusion

4. gravitational flow

5. none of the above

7.In soils, as the clay content increases, the total porosity tends to :

1.increase 

2.decrease

3.be constant

8.A soil has particles with a density of 2.6 g cm-3 and a bulk density 

of 2.0 g cm-3. 

The total porosity of the soil is

1.<40%




2.40-45%




3.45-50%

4.50-55%



5.>55%

9.The most important role of structure in soils is:

1.increase in total porosity

2.make soils coarser textured

3.increase in water holding capacity

4.decrease rate of water loss from B to C horizons

5.increase in average size of pores

10.Which nutrient listed below is not essential for plant growth?

1.Na+



2.Ca++




3.S from SO42-


4.N from NO3-

5.Mg++

11.What form of potassium is commonly absorbed by plants?

1.KO3-




2.P+




3.HPO42-




4.K+

5.K2-

12.Soil particles 0.2 mm in diameter would be :

1. gravels







2. sands




3. silts

4. clays

5. cobbles

13.The soil particles in question twelve above would feel :

1. gritty




2. smooth



3. sticky

4.slimy

14.A soil with 20 percent clay and 60 percent silt would have how much 

sand ?

1. 10 percent




2. 20 percent



3. 20 grams

4. 10 grams

5. unable to determine

15.From the triangle on the overhead projector, determine the texture of 

the soil in question 14 above : 

1.loam






2.sandy clay loam


3.silt loam

4.clay loam

5.silty clay loam

16.Which of the following terms is most closely associated with soil 

structure ?

1.loess






2. Bt




3. blocky

4. sand

5. stratification

17.The importance of soil structure for plant growth becomes more 

important as :

1. the sand content of the soil increases

2. the clay content of the soil increases

18.The common soil structure found in E horizons of humid region loamy 

textured 
soils is :

1.granular






2. single-grained




3. platy

4. blocky

5. prismatic

19.Over the next year the MSU practice football fields (natural grass) 

need to be topdressed (soil added) with one (1) inch of a sandy soil.  How 

many pounds of this sandy soil needs to be ordered to cover an area 350 feet 

by 350 feet to the depth of one inch?  (Assume the bulk density of the sandy 

soil to be 1.6 g cm-3 and water weighs 62.4 pounds ft-3).

1.less than 100,000 pounds

2.100,000 to 200,000 pounds

3.300,000 to 400,000 pounds

4.400,000 to 600,000 pounds

5.over 600,000 pounds

20.Which of the following is not considered a cementing agent involved 

in structure formation:

1.clay





2.organic matter



3.microbial gum


4.iron oxide

5.calcium carbonate

21.The item that would most directly affect soil fertility is:

1.addition of fertilizer containing nitrogen and sulfur

2.addition of irrigation water

22.The forty second reading in the particle size analysis for soils 

measures:

1. grams of sand



2. grams of clay


3. grams of silt and clay

4. percent sand

5. percent silt and clay

23.For the soils listed below, the youngest soil (in terms of 

development and

soil horizons) is:

1.Spodosol




2. Alfisol





3. Oxisol


4. Entisol

24.A soil with "poor" structure or a soil in which the structure has 

been destroyed by compaction has a :

1.decrease in micropore space

2.increase in macropore space

3.decrease in macropore space and decrease in micropore space

4.increase in micropore space and a resultant increase in total pore space

5.decrease in macropore space, increase in micropore space and decrease in total pore space.

25.The color of Bg horizons is due mainly to:

1.oxidation of aluminum


2.reduction of iron



3.humus compounds

4.acidity

26.Which pores in a soil allow for more rapid air and water movement?

1.macropores

2.micropores

27.Given:

nutrient concentration in plant = 2000 ppm.

nutrient concentration in soil solution = 2 ppm, and

transpiration ratio = 250.

What percent of the nutrients would be moved to the root by mass flow?

1.0%




2.25%




3.50%

4.90%

28.What would the bulk density of a soil have to be to have a mass per 

unit volume of 31.2 pounds per cubic foot? (water weighs 62.4 pounds per 

cubic foot)

1.0.5 g/cm3





2. 0.75 g/cm3




3. 1.0 g/cm3


4. 1.5 g/cm3

5. 2.6 g/cm3

29.Soils which are saturated for long periods of time:

1.are aerobic because plants and microbes use oxygen

2.are gray in color due to lack of pore space

3.are gray in color because of reduced iron

4.have lots of oxygen

30.A limestone parent material has 5 percent impurities and the parent 

material weathers at a rate of 40 cm per 15,000 years.  The soil depth that 

would develop in a period of 90,000 years would be about

1.2 cm




2.3 cm



3.6 cm


4.8 cm

5.12 cm

31. One 12,000 year-old Michigan soil developed in sand parent material 

and another developed in loam.  A Bw horizon would be expected in the

1. soil from sand parent material

2. soil from loam parent material

32.The described below is what soil order?

1"  thick
dead pine needles

6"  thick
dark blackish brown loamy sand

4"  thick
milky gray loamy sand with light reflections from sand particles

12"  thick 7.5YR3/3 dark rusty red colored loamy sand

10"  thick 10YR5/6 pale reddish brown loamy sand

48+" thick sand, like beach sand

1. Oxisol





2. Entisol



3. Spodosol

4. Histosol

5. Alfisol

33.The 4" thick horizon in the soil in question 32 above is a (an)

1. A





2. Bw



3. C

4. Bt

5. E

34.Soils north of an east-west ridge differ from soils south of the 

ridge due primarily to the soil forming factor

1. temperature




2.topography



3.time


4. parent material

5. organisms

35.The soil order resulting from the greatest soil development over the 

longest time period is:

1. Entisol





2. Spodosol


3. Inceptisol

4. Ultisol

5. Oldisol

36.An example of translocation during soil development is

1. black organic material incorporation in the A horizon

2.iron eluviated from the A that illuviates in the Bs

3.Ca from prior B horizon CaCO3 that leached to adjacent streams

4. Bt iron oxides  (ferric, Fe++) reduction to form a Bg 

(ferrous, Fe+++)

37.What soil particles settle from a suspension the slowest?

1.sand



2.silt



3.clay

38.Soil evaluated over approximately a 1 meter square area and to a 

depth sufficient to observe all soil horizons is a

1.  ped




2.  polypedon



3.  combinational soil body

4.  pedon

39.For a plant to have all of a given nutrient that it needs moved to 

it’s root system during the growing season by mass flow, the 

transpiration ratio of the plant 
must be equal to or greater than the :

1.nutrient concentration ratio



2.soil nutrient concentration



3.evapotranspiration rate

4.plant growth rate

40.Horizons that are most like, or only slightly altered from, the 

parent material are

1.Bw and Bt





2.C and R



3. A and C
4.  Bg and Bh

5.  O and R


