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Lecture: 3 weekly (52.5 total) 
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This course provides students wishing to 
fulfill their general education requirements 
for science a lecture and laboratory course 
that addresses currently relevant plant 
ecology and its applications to their lives. 
Many students studying some aspect of 
botany, biology or enviromuental sciences 
are especially interested in plant ecology. 
The course is designed to meet the basic 
requirements for transfer to UC and CSU. 
Yes 
Letter, PassINo Pass 
o 

Plant ecology is the study of interrelationships between plants and their enviromuent and 
informs us about processes behind patterns observed in nature. Within plant ecology we 
will synthesize information across levels of ecological organization and address plant 
physiological ecology, popUlation biology, community and ecosystem ecology and 
biogeography. 

IV. MAJOR LEARNING OUTCOMES 
Upon completion of this course a student will be able to: 

A. Explain the processes that influence species' distribution and abundance using 
examples of popUlations and communities shaped by these processes. 

B. Compare and contrast form and function for the major plant phyla and correlate 
this to the evolution of land plants. 
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C. Discuss interactions between species and the environment that determine 
community composition and structure. 

D. Explain how models and other analytical techniques are used to explain 
population growth, community structure and ecosystem dynamics. 

E. Observe patterns and generate hypotheses, conduct scientific experiments, and 
apply critical thinking to explain results. 

F. Apply ecological principles to current conservation issues and critically analyze 
and explain papers from tbe ecological literature. 

V.CONTENTS 
A. Introduction to tbe science of plant ecology 

1. Science and the scientific method 
a. Pattern, process and theory 
b. Observations 
c. Hypotheses 
d. Models 
e. Theories 

2. Plant ecology 
a. Study of interactions 
b. Scale and heterogeneity 

3. Experimental design 
a. Natural 
b. Observational 
c. Manipulative 

B. Plant taxonomy and classification 
1. Plant anatomy 

a. Root and shoot system 
b. Plant Tissues 
c. Meristems 
d. Form and function of plant organs 
e. Adaptations to environment (e.g. xeric vs. mesic) item 

2. Evolution of plant morphology 
a. Phenotypic variation and plasticity 
b. Convergent evolution 
c. Speciation 

3. Classification systems 
a. Taxonomic classification 
b. Plant systematics 

C. Plant autoecology 
1. Light and photosyntbesis 

a. Process of photosynthesis 
b. Photosynthetic rate 
c. Alternative photosynthetic pathways 
d. Adaptations to different light environments 

2. Water relations and energy balance 
a. Water potential 
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b. Transpiration 
c. Energy balance of leaves 

3. Soils and mineral nutrition 
1. Soil composition and structure 
2. Plant mineral nutrition 
3. Symbiotic effects on nutrient availability 

D. Population dynamics 
1. Natural selection and evolution 

a. Variation and natural selection 
b. Heritability 
c. Adaptation 
d. Ecotypes 

2. Population structure 
a. Population models 
b. Population growth 
c. Metapopulations 
d. Pollination ecology 

3. Plant life history 
a. Seed ecology 
b. Phenology 
c. Trade-offs 
d. Grime's R-C-S model 
e. Bet hedging 

E. Community dynamics 
1. Community properties 

a. Superorganism vs. individualistic 
b. Emergent properties 
c. Niche-partitioning 
d. Metacommunities 

2. Interactions 
a. Competition 
b. Herbivory 
c. Plant-pathogens 
d. Facilitation 
e. Symbiotic 

3. Disturbance and succession 
a. Disturbance dynamics 
b. Causes of succession 
c. Colonization 

4. Abundance and diversity 
a. Dominance 
b. Rarity 
c. Measures of diversity 
d. Diversity and function 

5. Plant associations 
a. Predictability of species composition 
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b. Physiognomy 
c. Species interactions and habitat requirements 
d. Management applications 

F. Ecosystem and landscapes processes 
1. Biogeochemical processes 

a. Nutrient cycling, pools and fluxes 
b. Nutrient limitation in temperate vs. tropical habitats 
c. Plant diversity and ecosystem nutrient cycling 

2. Climate and physiognomy 
a. Resource partitioning 
b. Plant form and function 
c. Tree line 

3. Landscape ecology 
a. Vegetation mapping 
b. Differentiation diversity 
c. Island biogeography 
d. Reserves 

4. Biomes 
a. Climate and plant associations 
b. Types 

5. Paleoecology 
1. Dominance of tracheophytes 
2. Dominance of gymnospenns 
3. Dominancy of angiosperms 
4. Paleoecology methods 

6. Global change 
a. Carbon and plant-atmosphere interactions 
b. Nitrogen deposition 
c. Global climate change 
d. Threats to biodiversity 

VI. INSTRUCTIONAL METHODOLOGY 
A. Assignments 

I. In-class Assignments 
a. Group discussion of lecture and reading material that require students to 

synthesize concepts such as the role of positive and negative interactions 
in shaping plant communities that may include pair-share, 
discussion/presentation of case studies and short oral presentations 
concerning data 

b. Student polling of lecture and reading material used to engage students 
and to highlight common misconceptions 

c. Active participation in scientific process by designing and conducting 
experiments on such topics as the factors affecting seed germination and 
seedling growth 
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d. Field trip to botanical garden and local parks with written assignment on 
adaptation of plants to enviromnent and effect of enviromnent on plant 
distribution 

e. Laboratory demonstrations on such topics as the use of a dichotomous key 
2. Out-of-class Assigmnents 

a. Weekly reading assigmnents on such topics as "vegetation and ecosystem 
properties as the cumulative product of response to past distmbances" 

b. Reading of textbook and laboratory handouts on such topics as "Clement's 
view of plant connnunities as mutually interdependent or Gleason's 
individualistic view" 

c. Periodic written reports on such topics as the effect of pH on seed 
germination 

d. Field notebook that docmnents observations, questions, hypotheses and 
conclusions during field work 

e. Poster project that requires students to present results from experiment(s) 
carried out during field andlor lab work that relates to a current plant 
ecology topic in the form of a poster at the end of the semester; this 
project will encourage students to relate the course material to relevant, 
current research, and to gather, interpret and present scientific information 

B. Evaluation 
l. Successful completion of in-class and out-of-class assignments listed above 
2. Quizzes that assess the student's knowledge and comprehension of concepts 

such as "the role of plants as indicators of ecosystems" 
3. Midterms consisting of multiple-choice and short answer questions to assess 

the student's content knowledge and ability to synthesize the course material 
presented in lectmes and readings, on such topics as "the relationship between 
climate and physiognomy" 

4. Essay final examination that will assess the student's ability to synthesize the 
concepts presented in the readings and lectmes, such as to evaluate and 
support the statement that "many adaptations are associated with 'trade-offs' 
that may limit the degree of adaptation" 

C. Textbooks and other instructional materials 
I. Textbooks such as: 

a. Van der Maarel, E and J. Franklin. 2013. Vegetation Ecology. Wiley
Blackwell. 

b. Gurevitch, J., S.M. Scheiner, and G.A. Fox. 2006. The Ecology of Plants. 
Sinauer Associates 

2. Instructor developed materials available through instructor website 
a. Lectme outlines, covering concepts presented in lectme 
b. Study gnides, such as review oflecture concepts 
c. Laboratory manual with activity handouts such as "Vegetation Sampling" 

3. Library resources to support research 
4. Links to additional on-line resources such as research articles Oaks et. al 

2014, Long-term vegetation changes in a temperate forest impacted by 
climate change, http://www.esajoumals.org/doi/fullIl0.1890/ESI4-00225.1 
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VII. TITLE 5 CLASSIFICATION 
CREDIT/DEGREE APPLICABLE (meets all standards of Title 5. Section 55002(a)). 
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