
HCS612 – Final exam 
Name……………………………………………. 

2 December 2004, Kottman 334 
Complete 10 of the following questions (clearly show which 2 questions you do not answer) 
Each question is worth 10 points. 1 page of summary notes is allowed. Time allowed 1.5 hr  
 
Question 1 
Grassland diversity can be measured at various scales, alpha, beta and gamma diversity.  

a) Alpha diversity is that diversity occurring at a small (field) scale. Give 2 examples of 
grassland, one with high alpha diversity, and the other with low alpha diversity. (2) 

 

 

b) Give one advantage and one disadvantage with high alpha diversity (2) 

 

 

 

c) Beta diversity is that diversity occurring at a medium (landscape) scale. Give 2 examples of 
grassland, one with high beta diversity, and the other with low beta diversity (hint Dr Moore 
talked about this in some detail) (2) 

 

 

 

 

 

d) Give one advantage and one disadvantage with high beta diversity (2) 

 

 

 

 

e) Gamma diversity is that diversity occurring at a large (regional) scale. Would you consider 
Ohio’s grasslands to have high or low gamma diversity? Why? (2)  

 

 

 

 

 



Question 2 
During class you each worked on a project. For a project other than your own, describe: 

 
a) In 2-3 sentences what was the project about? (2) 

 
 
 
 

b) What was the main objective? (1) 
 
 
 
 

c) What were the main results? (2) 
 
 
 
 

d) What were the main conclusions? (3) 
 
 
 
 

e) What is one point (question) you might want clarified, or for the presenter to have given 
more detail? (2) 

 

 

Question 3 
a) In addition to providing forage for livestock, what are 5 other (non-traditional) uses of 
grasslands (one sentence for each). 
 

i.   
 
 
ii.   

 
 

iii.   
 
 

iv.  
 
 

v. 



Question 4 
A cow-calf farmer from Adams Co, Ohio has a 5 acre tall fescue field he/she wants to improve (a 
soil test found 10 ppm phosphate, pH=5.9, and the pasture is intended for grazing). He/she asks 
your advice on what approach should be used.   

a) Is there any other information you suggest the farmer consider prior to starting this 
operation? (2) 

 
 
 
 
b) What treatment(s) do you recommend before and after planting the field? (2) 

 
 
 
 
 

c) What forage(s) do you recommend should be planted (and why)? (2) 
 
 
 
 
 

d) What are two (2) approaches you could use to determine if the improvement operation 
was successful? (4) 

 



Question 5 
11) What are the main identifying features of the following species, and describe briefly what 
situation(s) each species is best suited for. 

a) Birdsfoot trefoil? 
 
 
 

b) Festulolium? 
 
 
 

c) Orchardgrass? 
 
 
 

d) Timothy? 
 
 
 

e) Kentucky bluegrass? 
 
 

 
Question 6 
a) Upon graduation you have been fortunate to get a position as a grassland molecular ecologist. 
A farmer has asked your opinion as to whether he/she should plant a new grassland with high or 
low genetic diversity. In 3-4 sentences, what is your recommendation? Why? (4) 
 
 
 
 
 
 
 
b) What is one method that would produce/generate seed of your recommended level of genetic 
diversity (i.e. high or low, depending on your recommendation above)? (3) 
 
 
 

 

c) The most commonly planted perennial ryegrass in Ohio is BG34. This is a blend, and not a 
registered cultivar. What is the significance of its being a blend? (3)



Question 7 Select the best answer 
a) Overgrazing occurs with: 

i. low frequency and low intensity grazing 
ii. low frequency and high intensity grazing 

iii. high frequency and low intensity grazing 
iv. high frequency and high intensity grazing 

b) A typical level of soil organic matter in grassland is: 
i. 1% 

ii. 3% 
iii. 10% 
iv. 30% 

c) NIR is an abbreviation for: 
i. Nitrogen-imposed release 

ii. Non-irradiation reflectance 
iii. Near-Infared reflectance 
iv. Nutrients intra-rumeno 

d) RFLP is an abbreviation for: 
i. release-fragment loss product 

ii. rapidly functioning labile protein  
iii. robotically functioning laboratory program 
iv. restriction fragment length polymorphism 

e) Compared to C3 species, warm-season grasses are: 
i. more tolerant of dry conditions and low carbon dioxide concentrations  

ii. less tolerant of dry conditions and low carbon dioxide concentrations 
iii. more drought tolerant, but less tolerant of high temperatures (30 C) 
iv. less drought tolerant, but more tolerant of high temperatures (30 C) 

f)  Alpha diversity in grassland is that diversity that occurs at a scale of: 
i. <1 ha 

ii. 1-10 ha 
iii. 10-100 ha 
iv. 100-1000 ha 

g) Shannon’s index is a measure of grassland biodiversity influenced by: 
i. species richness 

ii. relative abundance of species 
iii. both of the above 
iv. none of the above 

h) The most volatile and water soluble nutrient is: 
i. NO3

-     
ii. SO4

2- 
iii. C 
iv. PO4

3- 
i) The typical response of forage to applied nitrogen is: 

i. 1 lb DM/lb N 
ii. 5 lb DM/lb N 

iii. 20 lb DM/lb N 
iv. 50 lb DM/lb N 

j) A fertilizer labeled with the numbers 6-15-40 contains: 
i. 6% N 

ii. 6% NO3
- 

iii. 6% P2O5 
iv. 15% NH4

+ 



Question 8 
The components of a nutrient balance for grassland comprise inputs or losses from the soil pool.  
a) What are two (2) major sources of phosphate in grassland, and typical values for the annual 

input of P from each source? (4) 
 
 
 
b) What are two (2) losses of phosphate from grassland, and typical values for the annual loss of 

P from each mechanism? (4). 
 
 
  
 
c) What is the most likely result of a positive phosphate balance (i.e. the rate of P input exceeds 

the rate of P loss)? (2) 
 
 
 
 
Question 9 
a) Define sustainability (2)  

 
 
 
 

Give 4 ways that grasslands are more sustainable compared to other land-use options? 
b)  
 
c) 
  
d) 
 
e) 
 

and 4 ways that grasslands are less sustainable than other land-use options 

f)  

 

g) 

 

h) 

 

i) 



Question 10 
a) Roots are a vital component of grassland plants, with several essential functions. What are 2 
management practices having a significant effect on root growth?  - what is the nature of that 
effect (4) 
 
 
 
 
 

 
b) Root growth and decay is probably the major mechanism by which carbon accumulates in 

grassland. What are 2 other mechanisms by which carbon enters grassland (i.e. that 
contribute to carbon sequestration in grassland)? (4) 

 
 
 
 
 
 
 
c) What are 2 differences between the roots of grasses and the roots of legumes? (2) 

 
 
 
 
 

Question 11 
a) In class Dr Cavendar described 5 ecological regions in Ohio, and the unique natural 

grasslands (prairies) forming in these regions. What are the 5 ecological regions of Ohio 
(describe each in 1-2 sentences). (5) 

 
 
 
 
 
 
b) Although we did not discuss the implications of these eco-regions for forage production, 

what implications would you predict for intensively managed grasslands in each of these 
regions (e.g. what species might be likely in each region, and what level of production might 
you expect)? (5) 

 
 
  



Question 12 
Describe 5 examples of how information from this course might help you in your future career  

a) 

 

 

 

b) 

 

 

 

 

c) 

 

 

 

 

d) 

 

 

 

 

e) 


