Plant Ecology in a Changing World, Examination 1, 2019

Type your name here: MY NAME
1. Answer directly and completely - don't beat around the bush.
2. Read the question twice before you begin writing. Answers should be to the point and can be
brief, if appropriate to answer the question.
3. The point values for each question are given in parentheses.
4. Of course, any notes you have prepared are allowed in answering the exam.
5. Insert your answers into the text below and be sure to upload the file as a DOC or DOCX file
so that we can provide feedback to your answers.

#1. [14 points] Based on in-class discussions, one can produce a matrix of current global change
impacts on biomes across North America. Please fill in the blank cells with known global
changes occurring in these biomes appropriate to the column heading.
Biome

Human impacts

Desert

Grassland

Steppe

Temperature
change

Invasive species

Fires

Temperatures are
increasing

Invaded by
central Asian and
African grasses;
invaded by central
Asian trees

Invaded by
central Asian and
African grasses;
invaded by central
Asian trees

Invaded by
central Asian and
African grasses;
invaded by central
Asian trees

Invaded by
central Asian and
African grasses;
invaded by central
Asian trees

Conversion of most
grasslands to agriculture
crops
Extensive animal grazing

#2. Two summers ago, Wanda Weatherley from Wanship took undergraduate students on a field
trip to sample different grasslands across the western USA. The students sampled and dried all of
the grass within a 1 m2 plot, ground up the dried biomass, and then measured the carbon isotope
ratio of the ground material. The students then acquired climate data for these seven sites.
Site #
1
2
3
4
5
6
7

July grass clippings
Carbon isotope data (‰)
-11 ‰
-14 ‰
-16 ‰
-27 ‰
-28 ‰
-25 ‰
-26 ‰

Mean
July temperature (C)
32
30
29
25
25
24
26

Mean
July precipitation (mm)
198
220
190
200
200
150
266
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#2a. [5 points] Is site #5 dominated by grasses with the C3 pathway, the C4 pathway, or a mix of
plants with both pathways?
C3 pathway [5 points]
#2b. [5 points] Are variations in the carbon isotope ratios of grasses significantly correlated with
variations in temperature, variations in precipitation, or variations in both precipitation and
temperature?
Temperature [5 points]
#2c. [8 points] What does this data set suggest to you is (are) the climate driver(s) for variations
in the abundances of C3 and C4 grasses along these climate gradients?
The data suggest that increased C4 grass abundances are directly related to temperatures. [8
points]
#3. [15 points] Wanda Weatherley from Wanship spent last summer traveling across the USA.
Here are several of the climate diagrams from some of the locations that she visited during her
extensive travels. Along the way, she wrote extensive notes of the vegetation she found along the
way.
Briefly describe the natural vegetation or
biome that you would expect to find in the
climate regime on the left.
Coastal or interior coniferous forest or
temperate rainforest [5 points]

Briefly describe the natural vegetation or
biome that you would expect to find in the
climate regime on the left.
Mediterranean climate shrub [5 points]
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Briefly describe the natural vegetation or
biome that you would expect to find in the
climate regime on the left.
Desert [5 points]
A more sophisticated answer might reflect that
the precipitation is bimodal with the C3
vegetation active in the winter and C4
vegetation active in the summer.
#4. [10 points] The climate diagram below is for a desert biome. Please describe the vegetation
in this biome, making sure to include the following words or phrases: C3 photosynthesis, C4
photosynthesis, monsoon, bimodal, wintertime growth
This desert biome receives bimodal
precipitation. The winter precipitation allows
for wintertime growth with plants using C3
photosynthesis. Monsoon precipitation in the
warm summer promotes plant growth with
plants using C4 photosynthesis. [2 points for
each term or phrase]

#5. The governor’s aide claims that the distribution of coniferous trees along the Wasatch Front
will not change over the next 40-80 years. Below is a summary of what the governor’s aide
documented during a recent tour of vegetation up and down Big Cottonwood Canyon in the
Wasatch Mountains.
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#5a. [7 points] In terms of site water balance, why would a conifer species naturally occur on a
north-facing slope at a lower elevation than it first appears on a south-facing slope?
At any given altitude, the site water balance is lower on the south-facing slope [3 points].
The lower elevation limit of a species is determined by most tolerable site water balance value [4
points].
#5b. [5 points] Are Abies lasiocarpa trees naturally found in higher or lower precipitation
climates than Abies concolor?
Higher
#5c. [5 points] If the climate continues to warm as predicted, which species is in greatest
jeopardy of disappearing from the Wasatch Mountains?
Pinus flexis
#5d. [7 points] Justify your answer to question 5c.
Since Pinus flexis only occurs at the highest and coldest climates along the Wasatch Mountains,
if those cold temperature regimes disappear, there will be no locations where this species can
persist.
#6. Eight of the eleven prominent biomes found across North America are shown below. For
these biomes, it is possible to construct a dichotomous key that distinguishes these biomes based
on climate parameters shown below.
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#6a. [6 points]. Name two of the prominent biomes that are missing from the list of 8 biomes
above.
3 points each – possible answers include
Arctic tundra
Alpine tundra
Steppe
Temperate rainforest
#6b. [6 points] Use the climate parameters terms above in answering this question. In terms of
both winter & summer precipitation and evapotranspiration, please describe the savanna biome.
No winter precipitation (2 points)
Strong summer precipitation (2 points)
Evapotranspiration is less than precipitation in the summer (2 points)
#6c. [6 points] Use the climate parameters terms above in answering this question. In terms of
both winter & summer precipitation and winter temperature, please describe the Mediterranean
climate scrub biome (chaparral).
Receives winter precipitation (2 points)
No summer precipitation (2 points)
Winter temperatures above 0°C or warm enough to support active growth (2 points)
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#6d. [8 points] Use the climate parameters terms above in answering this question. In terms of
both winter & summer precipitation and winter & summer temperature, please describe the
interior coniferous forest biome.
Receives winter precipitation (2 points)
Moderate or limited summer precipitation (2 points)
Winter temperatures too cold for growth (2 points)
Summer temperature hot and support growth (2 points)
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