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CONTESTANT NO.____________  
 
 

2015 UNDERGRADUATE RANGE MANAGEMENT  
Mini-EXAM 

 

Society for Range Management 
 

 

 Instructions 
 
This examination consists of 52 multiple choice questions.  Choose the one 
best answer for each question and fill in the appropriate circle on the scantron 
answer sheet provided.   
 
Put your assigned contestant number on this examination booklet.  Put your 
name and contestant number on the scantron answer sheet. 
 
 
 

 

 Length of Testing Period 
 

 60 Minutes 
 
 
 

 

 Grading 
 
The entire examination is worth 150 points. 
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I. RANGE ECOLOGY (30 points) 
 
1. Globally, rangelands occupy about ________% of the earth’s land area. 

a. 10 
b. 25 
c. 50 
d. 95 

 
For question 2, please use the following table (Ansley et al. 2014 REM) 

 
 
2. (4pts) Increasing frequency of drought (per results of the rainout treatment compared 

to control plots) would be predicted to: 
a. influence aboveground mass of mesquite but not belowground mass, per tree. 
b. influence the amount and magnitude of change in coarse root density more than 

fine root mass density for mesquite. 
c. increase allocation of carbon to aboveground mass proportionally more than to 

belowground mass for mesquite. 
d. increase grass root mass density but not affect mesquite total root mass density. 

 
For question 3, please use the following table (Dufek et al. 2014 REM) 

 
 

3.  (4pts) As phenological stage of this grass advances: 
a. net energy, but not total digestible nutrients, decreases. 
b. total digestible nutrients, but not net energy, decreases. 
c. acid detergent fiber, but not total digestible nutrients, increases. 
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4. Plant communities in mesic and arid systems are primarily constrained by ______ and 
______ resources, respectively.  
a. aboveground, belowground 
b. belowground, aboveground 
c. soil water, light  
 

5. Increasing atmospheric carbon dioxide (CO2) affects semiarid plant communities by:  
a. increasing plant water use efficiency. 
b. reducing forage quality. 
c. increasing competitiveness of plants with deeper root systems. 
d. all of the above 
e. none of the above 

 
6. C3 photosynthesis differs from C4 photosynthesis by: 

a. C3 plants initially fix malate and aspartate for transport to bundle sheath cells. 
b. leaves of C3 plants are comprised of higher amounts of bundle-sheath cells. 
c. CO2 compensation point is lower for C3 plants than C4 plants. 
d. all of the above 
e. none of the above 

 
7. The least mature tissue of a leaf blade is located: 

a. at the tip of the leaf. 
b. at the mid-portion of the leaf. 
c. at the base of the leaf. 

 
8. Plant ecophysiology is the study of: 

a. physiological function of individual plants in their environment. 
b. ecophysiological processes influencing size and distribution of populations. 
c. biochemical processes influencing the structure and function of groups of plants. 
d. ecological processes influencing the productivity and nutrient cycling of systems. 

 
9.  Which of the following statements is correct regarding ecological processes? 

a. Energy cycles and nutrients flow in semiarid rangelands. 
b. Energy cycles and nutrients cycle in mesic rangelands. 
c. Energy flows and nutrients flow in mesic rangelands. 
d. Energy flows and nutrients cycle in semiarid rangelands. 

 
10. How much usable solar radiation available to range plants is NOT utilized in 

photosynthesis?  
a. <1% 
b. 5-10% 
c. 60-70% 
d. 99% 
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11. Which of the following statements regarding the rate of substrate decomposition is 
correct? 
a. Decomposition is generally more rapid for substrates with a high carbon:nitrogen 

ratio. 
b. Decomposition is generally less rapid for substrates with a high lignin:nitrogen ratio. 
c. The carbon:nitrogen ratio is a better predictor of the rate of substrate decomposition 

than is the lignin:nitrogen ratio. 
d. None of the above 

 
12. Which of the following statements concerning root turnover is correct? 

a. Average turnover rates are higher for coarse than fine roots. 
b. Root turnover decreases from the tropical to high-latitude systems. 
c. Root turnover rates decrease with increases in mean annual temperature. 
d. The highest average turnover rates occur in tree root systems. 

 
13. Rubisco is best defined as: 

a. the first stable product of the C3 pathway. 
b. an enzyme that attaches CO2 to RUBP. 
c. an enzyme that attaches CO2 to PEP. 
d. none of the above 

 
II. GRAZING MANAGEMENT (26 points) 

 
14. Which of the following is a plant trait enabling rapid regrowth following a grazing event? 

a. Flexible allocation priorities 
b. Intrinsically low rates of leaf turnover 
c. Elevated meristems 
d. All of the above 
e. None of the above 

 
15. Which of the following is a difference between vertebrate and invertebrate herbivory? 

a. Rate of damage to plant 
b. Tissue specificity 
c. Distribution of damage to plant 
d. All of the above 
e. None of the above 

 
16. Which of the following statements concerning retention time in the rumen is correct? 

a. Retention time in the rumen decreases with increases in plant morphological 
development. 

b. Retention time in the rumen depends mainly on the degradation rate of the 
degradable fraction of the forage. 

c. Retention time in the rumen decreases with increased particle size of the forage. 
d. Retention time in the rumen increases with a decrease in the amount of cell walls in 

the forage. 
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17. A diverse array of biochemical compounds referred to as secondary compounds 
contribute to: 
a. grazing tolerance-physiological mechanisms. 
b. grazing avoidance-biochemical mechanisms. 
c. grazing tolerance-morphological mechanisms. 
d. none of the above 

 
18. The amount of nonprotein nitrogen incorporated into protein by rumen microorganisms 

depends primarily on which of the following? 
a. energy 
b. lactic acid 
c. true protein 
d. ammonia 

 
19. The gestation length for cattle is _____ days. 

a. 21 
b. 60 
c. 80 
d. 283 
e. 365 

 
For question 20, please use the following table (Bylo et al. 2014 REM) 

 
20. (4pts) Which of the following is correct regarding scale?  

a. Stocking rate influences both American badgers and ground squirrels in the upland 
position at the pasture scale, as does grazing intensity for both species in the same 
landscape position at the plot scale. 

b. Stocking rate does not influence either American badgers or ground squirrels in the 
lowland position at the pasture scale, nor does grazing intensity influence both 
species in the same landscape position at the plot scale. 

c. Duration has differential effects on American badgers between scales for both the 
upland and lowland landscape positons. 

d. Duration has differential effects on ground squirrels between scales for both the 
upland and lowland landscape positons. 
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21. (4pts) The Been There – Done That ranch is wanting to increase stocking rates on 
pastures they lease during the grazing season by 20% in 2015 as vegetation conditions 
have improved following drought in prior years.  Last year, they grazed 350 yearling 
steers (0.7 AUE) on the leased pastures from June 15 to October 1.  Which of the 
following scenarios would increase stocking rates by 20%?  
a. Graze the 350 yearlings and add 35 cows (AUE 1.4) for the same grazing duration 

as in the prior year 
b. Graze 147 cows (AUE 1.4) from May 31 to November 1 
c. Graze 572 replacement heifers (AUE 0.6) for 90 days 
d. All of the above 
e. None of the above 

 
For question 22, please use the following table (Bohnert et al. 2014 REM) 

 
 
22. (4 pts) Type of supplement added to diets of midgestation beef cows: 

a. differed in response of change of body condition scores of cows. 
b. differed in response of final weights of cows. 
c. differed in response of weight change of cows. 
d. all of the above 
e. none of the above 

 
23. Which species of cattle are typically more common in tropical environments? 

a. Bos taurus 
b. Bos indicus  
c. Ovis aries 
d. Capra hircus 

 
 
IIa. GRAZING MANAGEMENT PROBLEM (5 points) – See END OF TEST 
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III. RANGE IMPROVEMENT (24 points) 
24. Which is correct regarding the calculation of a benefit-cost ratio? 

a. Present value of project benefits is divided by future value of project costs. 
b. Present value of project benefits divided by the present value of project costs. 
c. Future value of project benefits is divided by the present value of project costs. 

 

25. Which of the following statements is most correct regarding the efficiency of vegetation 
filter strips to filter sediment? 
a. There is a positive relationship between efficiency and length of filter strip. 
b. There is a negative relationship between efficiency and slope. 
c. There is a positive relationship between efficiency and vegetation cover. 
d. All of the above 
e. None of the above 

 
For question 26, please use the following table (Dufek et al. 2014 REM) 

 
 
26. (4 pts) Responses of purple threeawn to fire include: 

a. increases in in vitro organic matter disappearance irrespective of season of burning. 
b. increases in acid detergent fiber irrespective of season of burning.  
c. decreases in total digestible nutrients irrespective of season of burning. 
d. increases in silica irrespective of season of burning. 

 
27. (4 pts) A tractor mounted sprayer outputs 2100 liters/hr, the operator drives the sprayer 

at 8.8 km/hr, and the desired application rate is 120 liters/ha.  What is the spray width? 
a. 20 cm 
b. 200 cm 
c. 20 m 
d. 200 m 
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For question 28, please use the following table (Bristow et al. 2014 REM) 

 
 
28. (4 pts) Which of the following statements is correct regarding tree establishment? 

a. Establishment of Juniper differs between fire and chaining treatments.  
b. Establishment of Pinyon is similar between chaining and fire treatments. 
c. Differences in tree establishment for the combined species between treatments are 

attributable to treatment effects on Pinyon only. 
d. All of the above 
e. None of the above 

 
29. Which of the following economic analyses is most commonly used in range 

improvement projects? 
a. market value 
b. cost-share 
c. benefit-cost 
d. none of the above 
 

30. Discounting: 
a. is the process of paying initial costs plus subsequent interest costs over a 

repayment period. 
b. is the process of determining the present value of future returns. 
c. is the average percent of the initial investment that must be added to the project 

cost to account for the probability of project failure. 
d. none of the above 

 
31. (4 pts) Seed source A costs $1.17 per kg PLS and is 80% PLS.  Seed source B costs 

$1.45 per kg PLS and is 87% PLS.  Herbicide 1 has 550 grams per liter of active 
ingredient and costs $18.40 per liter.  Herbicide 2 has 400 grams per liter active 
ingredient and costs $15.75 per liter.  Based solely on cost, which seed source and 
herbicide would you recommend for a land owner? 
a. Seed source A and Herbicide 1 
b. Seed source A and Herbicide 2 
c. Seed source B  and Herbicide 1 
d. Seed source B and Herbicide 2 

 
IIIa. RANGE IMPROVEMENT PROBLEM (5 points) - SEE END OF TEST 
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IV. RANGE REGIONS (16 points) 
 
32. California Annual Grassland has ______ grazing resistance and ______ dominated 

precipitation. 
a. moderate, summer 
b. high, spring 
c. moderate, winter 
d. low, summer 

 
33. Alpine Tundra has ______ grazing resistance and vegetation is ______. 

a. high, tree dominated 
b. low, shrub dominated 
c. low, C3 grass dominated 
d. low, C4 grass dominated 

 
34. The most common type of woody plant in tundra regions is: 

a. Pinus spp. 
b. Salix spp. 
c. Acrostaphylos spp. 
d. Abies spp. 

 
35. Which of the following is the correct difference between the physiognomy of the hot 

desert and the desert grassland? 

a. There are more species of grasses in the desert grassland. 
b. There are more C3 grasses in the desert grassland then in the hot desert. 
c. Grasses in the desert grassland transpire more rapidly than grasses in the hot 

desert. 
d. All of the above 
e. None of the above 

 
36. Which of the following is the order of shortest to longest for natural fire return intervals? 

a. Sonoran desert, ponderosa pine, tallgrass prairie 
b. Tallgrass prairie, ponderosa pine, Sonoran desert 

c. Ponderosa pine, tallgrass prairie, Sonoran desert 

d. Ponderosa pine, Sonoran desert, tallgrass prairie 

37. Which of the desert regions receives the largest percentage of summer precipitation? 
a. Cold desert 
b. Mojave desert 
c. Sonoran desert 
d. Chihuahuan desert 
 

38. Which of the following is the order of size (largest to smallest) of the hot deserts? 
a. Mojave, Chihuahuan, Sonoran 
b. Chihuahuan, Sonoran, Mojave 
c. Sonoran, Mojave, Chihuahuan 
d. Mojave, Sonoran, Chihuahuan 
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39. Which statement is most correct regarding the relationship between temperature and 
annual rainfall on range regions? 
a. Spruce-fir forests and deciduous forests exist in areas with similar annual rainfall, 

but deciduous forests are found in areas with cooler temperatures than spruce-fir 
forests. 

b. As rainfall increases in temperate areas, spruce-fir forests replace grasslands. 
c. As rainfall increases in cool areas, deciduous forests replace grasslands. 
d. All of the above 
e. None of the above 

 
V. RANGE INVENTORY AND ANALYSIS (20 points) 
40. Which of the following is a rationale for using visual obstruction to monitor standing 

crop and vegetation height-density on rangelands? 
a. Simplicity of the technique. 
b. Dual measurements are obtained (vegetation dry weight for livestock production 

and height-density for wildlife habitat status). 
c. Application over broad areas with less effort than standard techniques  
d. All of the above 
e. None of the above 

 

For questions 41 and 42, please use the following figure (Scasta et al. 2014 REM) 

 
 

41. (4 pts) Combustion of fecal pats:  
a. decreases with decreasing 10 hour time lag fuel moisture % for fresh and dry pats. 
b. increases with increasing 10 hour time lag fuel moisture % for old and dry pats. 
c. exhibits the strongest relationship with 10 hour time lag fuel moisture when pats are 

old and dry. 
 
42. (4 pts) Fuel load:  

a. significantly influences combustion of fresh and dry fecal pats. 
b. significantly influences combustion of fresh and moist fecal pats. 
c. significantly influences combustion of old and dry fecal pats. 
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For questions 43 and 44, please use the following figure (Chambers et al. 2014 REM)  

 
 

43. (4 pts) Regarding this state and transition model: 
a. the sagebrush and perennial grass/forb community is the best. 
b. it may be possible for a seeded state community to transition to a reference state 

community, but only with high inputs and the right conditions. 
c. managers can keep the community in the reference state as long as they never let it 

transition into an at-risk Phase II Woodland. 
d. a community in the eroded state is very likely to be invaded by cheatgrass or other 

invasive annuals. 
 

44. (4 pts) Regarding this ecological site’s resistance and resilience: 
a. this ecological site is better able to withstand entry of invasive annuals than to 

tolerate disturbance. 
b. both resilience and resistance are moderate. 
c. this ecological site is very resistant to conifer encroachment. 
d. this ecological site is better able to tolerate disturbance than to withstand entry of 

invasive annuals. 
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45. Species in rangeland communities can be categorized into plant functional groups 
based on: 
a. suites of morphological characteristics. 
b. suites of physiological characteristics. 
c. similarities in growth form and seasonality of growth. 
d. all of the above 
e. none of the above 

 

Va. RANGE INVENTORY AND ANALYSIS PROBLEM (10 points) - SEE END OF TEST 

 
VI. MULTIPLE USE RELATIONSHIPS (14 points) 
 
46. Which of the following statements regarding the detrimental effects of grazing animals 

on trees is correct? 
a. Hardwoods are damaged more by sheep than cattle. 
b. Conifers are damaged less by cattle than sheep. 
c. Older trees are generally more susceptible than young seedlings. 
d. All of the above 
e. None of the above 

 
For question 47, please use the following table (Buchanan et al. 2014 REM) 

 
 
47.  (4 pts) During development, elk selected areas: 

a. with greater juniper cover in summer but not winter. 
b. that were farther from roads in summer but not winter. 
c. with greater cover of sagebrush on north-facing slopes in summer. 
d. with increasing slope in winter. 
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For question 48, please use the following figure (Augustine et al. 2014 REM) 
 

 
 
48. (4 pts) C4 perennial grass cover: 

a. was consistently greater without prairie dogs compared to areas that had less than 
five years of prairie dog occupancy history. 

b. was significantly less with prairie dog occupancy history compared to areas without 
prairie dogs when the occupancy time was greater than 6 years. 

c. exhibited a decline across treatments from 2007 to 2011. 
d. all of the above 
e. none of the above 
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For question 49, please use the following table (Gordon et al. 2014 REM) 
 

 
 
49. (4 pts) Which of the following groups of processes or conditions were perceived to 

increase as a threat to rangelands from 2006 to 2010? 
a. Invasive plants, overgrazing and wild horse overpopulation 
b. Overgazing, wildfire, and overly dense sagebrush 
c. Juniper encroachment, wild horse overpopulation and overly dense sagebrush 
d. Riparian impacts and wildfire 
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GRAZING MANAGEMENT PROBLEM (5 points) 
 
For the past several years, the On the Outskirts of Town ranch has contemplated selling 
their native shortgrass rangeland to the east of Fort Collins, Colorado for subdividing into 
ranchettes.  The owners of the ranch have been running 40 yearling steers (0.75 AUE) on 
each of their 259 ha pastures from May 15 to October 1, with gains of 0.95 kg/steer/day.  
The City Council for Fort Collins and County Commissioners for Larimer County are asking 
you as the selected consultant to determine the minimum land area needed to support two 
horses (1.4 AUE) year round on this rangeland, grazing at the same stocking rate as the 
ranchers have in the past, in order to assist them with covenants for the land if it becomes 
subdivided.   
 

50. (5 pts) What is the minimum land area needed to support the two horses annually?  
a. 26 ha 
b. 33 ha 
c. 53 ha 
d. 65 ha 
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RANGE IMPROVEMENTS PROBLEM (5 points) 
 
After purchasing the Lots of Sand ranch in Nebraska, your old college friend asks your 
advice on a 1,000 ha pasture on the ranch where he grazes yearling steers (0.75 AUE) 
from April 30 to September 1, at a stocking rate of 0.6 AUM/ha. A noxious weed is 
widespread throughout this pasture, but it noticeably occurs at a high density on a 120 ha 
parcel within this pasture.  You clip plots throughout the pasture, as well as in the area with 
the highest density of the noxious weed, and in an adjacent pasture that has similar soils 
and topographic similarity, but without a presence of the noxious weed.  After drying these 
clippings to a constant weight, your back-of-the-envelope calculations are that desirable 
perennial grasses are producing 180 g/0.10 m2 in the pasture without the noxious weed. In 
the pasture with the noxious weed, the production value is 8% lower for the desirable 
perennial grasses throughout the pasture, and 32% lower in the area with the high density 
of the noxious weed compared to the pasture without the noxious weed.  Your old college 
friend asks you to determine herbicide costs to completely remove the noxious weed from 
the pasture with the noxious weed, and under the assumption that the desirable perennial 
grasses would increase production to the same value as in the adjacent pasture without 
the noxious weed. You estimate this cost at $100/ha.   
 
51. (5 pts) Assuming that your old college friend only applies the herbicide to the 120 ha 

parcel with the high density of the noxious weed, and that 25% of the increase in 
desirable perennial grass production on this hectarage is available for consumption by 
the yearling steers, and monthly consumption for 1 AUM is 275 kg, how many dollars 
per ha are returned over the herbicide cost investment if the yearling steers gain 1 
kg/steer/day and the selling price is 5$/kg?  
a. -$21/ha 
b. $5/ha 
c. $105/ha 
d. $122/ha 
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RANGE INVENTORY AND ANALYSIS PROBLEM – 10 points total 
 

During the 2012 drought, the Grass is Taller than Stirrups on My Saddle ranch in Kansas 
reduced herd size by 60%, down to 160 cows year round (AUE = 1.3).  By 2014, improving 
environmental conditions allowed the owners to increase cow numbers by 25% over the 
2012 herd size. With an exceptional 2014 growing season, and projected better than 
average conditions for precipitation in 2015 by the Climate Prediction Center, the owners 
are looking to fully restock their ranch in 2015.  The owners are looking at two options: 1) 
purchase bred cows (AUE = 1.3) on January 1, 2015 at a cost of $3,500 each.  It is 
expected that the weaning calf percentage of these cows is 90%, and that steer calves 
(75% of the calf crop due to use of sexed semen when the cows were artificially 
inseminated) would sell for $2100 each, and heifer calves (25% of calf crop) would sell for 
$1750 each; 2) purchase bred replacement heifers (AUE = 1.0) on January 1, 2015 at a 
cost of $4250 each.  It is expected that the weaning percentage of these bred heifers is 
90%, and that steer calves (50% of the calf crop) would sell for $2100 each, and heifer 
calves (50% of calf crop) would sell for $1750 each. Assume that the total (fixed and 
variable) cost of running either a bred cow or a bred replacement heifer is $800 per animal, 
and that open cows/replacement heifer after weaning are sold for $1500 each. 
 
52. (10 pts) Using option 1 (purchase bred cows), how much of the original purchase price 

remains to be repaid at the end of 2015, assuming no interest on the money used for 
purchasing the cows? 
a. $451,750 
b. $467,750 
c. $483,500 
d. $497,750 
e. $514,000 

 


