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Course description and goals: 
 This course will introduce students to major conceptual issues and areas of current 
research in plant ecology. We will focus on the factors that affect the distribution and abundance 
of plant species. The availability of water or nutrients, interactions with neighboring plants or 
animals, and the frequency of disturbances such as a fire may all interact to influence what 
vegetation we see in an area, and in what proportions. Examining the many possible influences 
on each species is the subject of this course. We will also relate current ecological research to 
such environmental issues as climate change, exotic species invasions, and the impacts of 
Sudden Oak Death. 
 A brief word about how this IB 154 fits in with other courses in the Integrative Biology 
Department and elsewhere at Berkeley: we have emphasized plant population and community 
ecology, though such subjects as plant physiological ecology and ecosystem ecology are 
important topics with which a broadly trained ecologist must be familiar. We chose this path 
with the recognition that courses such as Plant Physiological Ecology (IB 151) and Ecosystem 
Ecology (ESPM 111), as well as Population and Community Ecology (IB 153), are available to 
provide more detailed description of these subjects.  
 We will expect you to do more than memorize a series of facts and repeat them on the 
exams. Rather, in addition to knowing the fundamental principles of plant ecology, we will 
require you to demonstrate the ability to apply your knowledge as a scientist does. We will 
devote a significant portion of class time to developing this skill, and you will find that 
attendance in this class is essential. Furthermore, we will emphasize group work and student 
involvement during class time so that even a classmate’s notes will not be an adequate substitute. 
Specifically, by the end of the semester, you should be able to: 

• Explain the processes that influence species’ distribution and abundance using examples 
of populations or communities shaped by these processes. 

• Discuss interactions between species and the environment that determine community 
composition and structure. 

• Explain how models and other analytical techniques are used to explain population 
growth and community structure. 

• Apply ecological principles to current conservation issues. 
• Critically analyze papers from the ecological literature. 
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Readings: 
 There is no required textbook. There is a required reader on sale at Replica Copy on 
Oxford Street (next to Ben & Jerry’s). The readings are research papers and reviews from the 
primary literature, and will form the starting point for each lecture. You should read each class’s 
paper before coming to class. In addition, we have placed a number of additional resources on 2-
hr reserve in the Biosciences library: 
 
Barbour, et al. – Terrestrial Plant Ecology. – QK901.B345. An excellent plant ecology reference. 
Begon, Harper and Townsend – Ecology. – QH541.B415. An encyclopedic general ecology text. 
Begon, Mortimer and Thompson – Population Ecology. – QH352.B43. More detail on populations. 
Real and Brown – Foundations of Ecology. – QH 541.145.F68. A collection of classic ecology papers. 
  
 We will also provide short bibliographies of some of the papers we have consulted in 
preparing each lecture. These papers will give you a sense of additional information on topics of 
particular interest to you. These additional papers are not required reading and will not be the 
subject of exam questions except insofar as what is discussed in class. 
 
Exams and Evaluation: 
 There will be an in-class midterm exam and final exam. The final exam will be on 
Wednesday May 18 from 8-11.  
 In addition to the exams, there will also be a number of assignments designed to develop 
your ability to read and interpret scientific literature, set up and interpret population and 
community models, and apply information presented in class to broader questions. These 
assignments will help you prepare for the types of questions you will answer on the exams. The 
required weekly recitation section will discuss the readings for the week and will occasionally 
provide additional exercises to help with the material. Attendance at recitation sections is 
required. 
 
Assignment:     Percent of grade:  Point value: 
In class assignments/participation  10%    100pts 
Recitation assignments/participation  10%    100pts 
Midterm     20%    200pts 
Critiques (2)     30%    300pts 
Final Exam     30%    300pts 
TOTAL     100%    1000pts 
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Course schedule: 
 The course material has been organized into three main units. We will begin by 
examining factors that influence the distribution and abundance of plant populations. Next, we 
will discuss the factors that contribute to the composition and diversity of plant communities 
across the landscape and in the same community over time. Finally, in the third unit we will 
ecosystem ecology, particularly focusing on global change. 
 
Tuesday, January 18  Introduction 
 

Unit 1 – Distribution and abundances of plant populations 
 

Thursday, January 20  Seed dispersal I – How? 
READING: Howe and Smallwood 11982 
SEED DISPERSAL Objectives: 
- Discuss the prevalence of each of the two modes of seed dispersal in various habitats 
- Explain factors that affect the efficiency of wind and animal dispersal 
- Discuss hypothesized advantages to dispersal 

 
Tuesday, January 25  Seed dispersal II – Why? 
 READING: SAME 
 Objectives: 

- Discuss hypothesized advantages of dispersal 
- Discuss factors limiting post-dispersal recruitment 

 
Thursday, January 27  Seed dormancy and soil seedbanks 
 READING: Maron and Simms 1997 
 Objectives: 

- Explain the main types of dormancy, including examples 
- Predict habitats likely to have abundant seedbanks 
- Apply seed dynamics to conservation issues 

 
Tuesday, February 1  Germination – physical and environmental influences 

READING: Tyler 1996 
Objectives: 
- Contrast large-scale and small-scale factors that act as cues for germination 
- Design an experiment to test the importance of environmental conditions on seed germination 

 
Thursday, February 3  Life history strategies 
 READING: Chambers 1995 
 Objectives:  

- Discuss evidence of tradeoffs in the evolution of various plant characteristics 
- Compare and contrast MacArthur et al.’s r- and K-selection model with Grime’s R-C-S model 
- Explain how bet hedging is a useful strategy in uncertain environments 

 
Tuesday, February 8  Competition I – Experimental evidence 
 CRITIQUE #1 due in Recitation 

READING: Corbin and D’Antonio 2004 
 Objectives: 

- Design an experiment to test the existence of intra- or interspecific competition 
- Discuss possible mechanisms by which competition takes place 
- Define allelopathy and evidence of its existence in nature 
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Thursday, February 10 Competition II – Theoretical models 
 READING: Tilman & Wedin 1991 
 Objectives: 

- Explain Tilman’s resource ratio model of competition and its implications for coexistence 
- Discuss the how competitive interactions can vary with time, or as resource availability varies 

 
Tuesday, February 15  Herbivory I – Herbivory, parasitism, and disease 
 READING: Schmitz 2003 
 Objectives: 

- Explain what is meant by “Why is the world green?” 
- Discuss the role of herbivory in regulating plant populations 
- Discuss community-level consequences of herbivory or disease (e.g. grazing, defoliation). 

 
Thursday, February 17  Herbivory II – Plant defense theory  
 READING: Coley et al 1985; Strauss and Agrawal 1999. 
 Objectives: 

- Discuss mechanisms of plant tolerance of or defense against herbivory 
- Explain how resource availability influences the production of defenses, and the nature of those 

defenses. 
 
Tuesday, February 22  Pollination ecology 

CRITIQUE #1 REWRITE due in recitation (Optional) 
READING: Parker 1997 

 Objectives: 
 - Contrast mating systems that increase or decrease the probability of outcrossing 

- Explain how pollinator limitation could limit a plant’s reproduction 
 
Thursday, Feburary 24 Population growth – Use of models 

READING: Aplet et al. 1994 
 Objectives: 

- Contrast various models to predict population growth 
- Predict a population’s growth based on the number of individuals in each stage 
- Design management strategies based on the results of a matrix model 

 
Saturday, February  All day field trip 
 
Tuesday, March 1  Metapopulations 
 READING: Wolf et al. 1999 
 Objectives: 

- Explain how metapopulation theory permit the survival of populations with negative rates of growth 
- Contrast the features of a “source” and a “sink” population 
- Discuss the implications of metapopulation theory for species conservation and for the sampling of 

plant populations across a landscape 
 
Thursday, March 3  MIDTERM 
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Unit 2 – Plant communities 
 
Tuesday, March 8  What is a plant community? 
 READING: Gleason 1926 
 Objectives: 

- Trace the history of the “Superorganism” and “Individualistic” theories of community organization 
- Describe Robert Whittaker’s approach to classifying communities in the Great Smoky Mountains 
- Explain how communities can be sampled or described along a continuous gradient such as elevation, 

soil fertility, or disturbance frequency 
 
Thursday, March 10  How communities are studied 
 READING: Parker 1989 
 Objectives: 

- Define and compare the different ways that ecologists measure species diversity 
- Define “ordination” and its usefulness to community ecology 
- Analyze the output from an ordination analysis such as DCA 

 
Tuesday, March 15  Temporal and spatial issues 
 READING: Davis 1984 
 Objectives: 

- Describe the importance of temporal and spatial scale in ecological studies 
- Critique the interpretation of relationships between vegetation and climate based on present-day 

conditions 
 
Thursday, March 17  Vegetation and climate 
 READING: Stephenson 1990 
 Objectives: 

- Critique the use of climatic “averages” in predictions of climatic effects on vegetation 
- Compare and contrast the appropriateness of various measures of climate to predict vegetation 

composition 
- Predict major biomes likely to be found in different climatic conditions 

 
Tuesday, March 22  SPRING BREAK 
 
Thursday, March 24  SPRING BREAK 
 
Tuesday, March 29  Disturbance I – Direct impacts and adaptations to disturbance 
 READING: Connell 1978 

Objectives: 
- Explain direct and indirect effects of disturbances on plant ecosystems 
- Discuss physiological adaptations or life-history characteristics of species adapted to frequent 

disturbances 
- Discuss the role of gaps in maintaining forest tree diversity 

 
Thursday, March 31  Disturbance II – Disturbance and diversity 
 READING: Hobbs and Mooney 1991 

- Describe examples of communities dependent on disturbance for the maintenance of species 
composition or diversity 

- Discuss the Intermediate Disturbance Hypothesis (IDH) and attempts to test it 
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Tuesday, April 5  Succession I – Theoretical Models 
 READING: Connell and Slatyer 1977 

SUCCESSSION Objectives: 
- Contrast the facilitation, inhibition, and tolerance models of succession 
- Name examples of communities experiencing primary and secondary succession 
- Explain factors influencing the progression of succession 
- Discuss strategies that researchers have used to study long-term succession 
- Critique the theory of the progression of communities toward a “climax” composition 

 
Thursday, April 7  Succession II – Examples and Case studies 
 CRITIQUE #2 due in recitation 

READING: TBA 
 

Tuesday, April 12  Modeling community dynamics 
 READING: Callaway and Davis 1993 
 Objectives: 

- Discuss how Markov models and gap models such as JABOWA can be used to predict community 
dynamics 

- Critique the assumptions of Markov models 
- Explain how gap models can be used in predicting forest responses to disturbances such as logging or 

climate change 
 
Thursday, April 14  Diversity I – Local controls 
 READING: Goldberg and Miller 1990 
 Objectives: 

- Describe the paradox of enrichment and examples of experiments that have found evidence for it 
- Assess the evidence for the relationship between competitive intensity and fertility 
- Contrast equilibrium and non-equilibrium models of species coexistence 

 
Tuesday, April 19  Diversity II – Regional and global patterns 
 READING: Pianka 1966; Currie and Paquin 1987 
 Objectives: 

- Contrast the diversity of different regions (continental-scale) 
- Explain theories explaining the latitudinal gradient in species richness and evidence for each. 
- Predict island or patch diversity based on area and isolation via Island Biogeography Theory 

 
Thursday, April 21  Diversity III – Diversity and stability 
 READING: McCann 2000 
 Objectives: 

- Discuss evidence for and against a diversity-stability relationship 
- Describe experimental approaches to testing the diversity-stability relationship 

 
Tuesday, April 26  Mycorrhizae and facilitation 

READING:  van der Heijden et al. 1998; Callaway et al. 2004 
 Objectives:  

- Discuss examples of positive (facilitative) interactions between species within an ecosystem 
- Explain the role that mycorrhizal networks may play in ecosystem diversity, productivity, and carbon 

transfer between plants 
- Discuss how competitive interactions between plant species can be mediated by mycorrhizal 

associations 
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Unit 3: Ecosystem ecology and global change 
 
Thursday, April 28  Ecosystems and nutrient cycling 
 READING: Schlesinger et al. 1990 
 Objectives: 

- Discuss the relative importance of various ecosystem components in the cycling of nutrients 
- Contrast nutrient limitation in temperate vs. tropical habitats 
- Predict the impact of management practices such as logging on nutrient cycling 
- Discuss examples of positive feedbacks between species composition and nutrient availability 

 
Tuesday, May 3  Plant-water relations (Kevin Simonin) 
 READING: Cavender-Bares and Bazazz 2000 
 Objectives: 

- Discuss physiological adaptations by which plants tolerate drought 
- Explain the relationship between photosynthesis and water availability 
- Explain methods used to understand plant water use. 

 
Thursday, May 5  Global Change I – Elevated CO2 and Climate Change 
 READING: Vitousek 1994; Table from Gurevitch et al. 2002 

- Contrast the predicted effects of CO2 rise and climate change on vegetation 
- Discuss evidence of changes in global climate patterns and biotic responses 

 
Tuesday, May 10  Global Change II – Species invasions and N deposition  
 READING: D’Antonio et al. 2004 
 Objectives: 

- Describe community and ecosystem consequences of species invasions 
- Predict regions of the world likely to be sources of species capable of invading California ecosystems 
- Explain the impacts of atmospheric nitrogen deposition on European plant communities 

 
Wednesday, May 18  FINAL EXAM 8-11AM 
 


