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Introduction to structure, function, evolution, classification and ecology of plants. Topics 
include life history plants, levels of organization, metabolism, fo= and function, and a 
survey of major taxa (including fungi and photosynthetic protists). Laboratory exercises 
are coordinated with lecture topics and may include field exercises. 

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

A. Identify the molecular, cellular and anatomical components of plants. 
B. Describe the relationship between form and function for plant components, 

including plant tissues and organs. 
C. Describe the metabolic role of plants and the process of photosynthesis and 

cellular respiration. 
D. Demonstrate the understanding of the plant cell and life cycles, including 

concepts of mitosis, meiosis, alternation of generation, plant sexual and asexual 
reproduction. 

E. Synthesize evidence supporting evolution as the mechanism for the diversity of 
life and distinguish diverse forms oflife, such as prokaryotes, protists, fungi and 
plants. 
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F. Compare and contrast form and function for the major plant phyla and correlate 
this to the evolution ofland plants. 

G. Evaluate the ecological role of plants at local (population, community, ecosystem) 
and regional scales (global). 

H. Demonstrate proficiency in the use of the compound microscope in the 
examination of plant tissues and structures. 

1. Perform, document, and analyze scientific experiments, and apply critical 
thinking to explain laboratory results. 

V. CONTENTS 
A. Introduction to Plants 

1. Characteristics of living organisms 
2. Definition of a plant 
3. Botany as a Science 

B. Plant Chemistry 
1. Atoms, molecules, chemical bonds 
2. Water 
3. Principles atoms and biological molecules 
4. Chemical composition of cells 

C. The Plant Cell 
1. Types of cells: prokaryote and eukaryote 
2. Unique features of plant cells 
3. Cell anatomy: cell wall, plasma membrane, organelles for protein synthesis 

and transport, organelles of metabolism, vacuoles 
D. Plant Anatomy 

1. Root and shoot system 
2. Plant Tissues 
3. Meristems 
4. Form and function of plant organs 
5. Adaptations to enviromnent (e.g. xeric vs. mesic) item 

E. Plant Nutrition & Transport 
1. Soil 
2. Plant nutrients 
3. Transpiration 
4. Translocation 

F. Plant Metabolism 
1. Potential and kinetic energy 
2. ATP 
3. Photosynthesis 
4. Cellular respiration 

G. Plant Growth and Reproduction 
1. Plant growth is modular 
2. Plant hormones 
3. Plant movement 
4. Photoperiodism 
5. Cell cycle and mitosis 
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6. Asexual aud sexual reproduction 
7. Life cycles: meiosis aud alternation of generations 

H. Inheritance 
1. Alleles 
2. Segregation 
3. Mendelian genetics 
4. Linked genes 
5. Incomplete dominaucy 
6. Polygenetic inheritance 
7. Genes aud the environment 

1. Evolution aud Systematics 
1. Core principles of evolution 
2. Natural Selection 
3. Causes for chauges in allele frequencies 
4. Homologous characteristics vs. aualogous characteristics 
5. Convergent evolution 
6. Biogeography 
7. Biological species concept 
8. Allopatric vs. sympatric speciation 
9. Coevolution 
10. Adaptive Radiation 
11. Taxonomy and binomial classification 
12. Cladistic classification 

J. Photosynthetic Prokaryotes and Protists 
1. Nutritional requirements 
2. Symbiotic relationships between prokaryotes aud plants 
3. Classification: Cyauobacteria, Dinophyta, Chrysophyta, Bacillariophyta, 

Phaeophyta, Chlorophyta, Rhodophyta 
4. Form and function 
5. Algal reproduction aud life histories 
6. Ecological and economic importauce of photosynthetic protists 

K. Fungi 
1. Characteristics of true fungi 
2. Asexual and sexual reproduction 
3. Major phyla: chytridiomycota, zygomycota, giomeromycota, ascomycota, 

basidiomycota 
4. Ecological role offungi 
5. Economic importauce of fungi 

L. Bryophytes 
1. Challenges and solutions for life on land 
2. Classification: Hepatophyta, Bryophyta, Anthophyta 
3. Form aud function 
4. Life history 
5. Ecological role 

M. Seedless Vascular Plants 
1. Evolution of vascular system, roots, stems and leaves 
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2. Classification: Lycopodiophyta, Pteridophyta 
3. Form and function 
4. Life history 
5. Heterospory vs. homospory 
6. Ecological and Economic hnportance 

N. Gymnosperms 
1. Evolution of seeds and pollen 
2. Classification: Cycadophyta, Ginkgophyta, Gnetophyta, Coniferophyta 
3. Form and function 
4. Life history 
5. Conifer diversity 
6. Ecological and economic importance of conifers 

O. Flowering Plants 
1. Evolution of flowers, fruit, double fertilization, vascular tissue 
2. Classification: basal angiosperms (Amborella, water lillies, star anise) and 

core angiosperms (Magnolids, Monocots, Eudicots) 
3. Form and function 
4. Life history 
5. Pollination and coevolution 
6. Dominance of angiosperms over gymnosperms 
7. Seed anatomy and germination 
8. Fruit anatomy and dispersal 

P. Plant Ecology 
1. Environment 
2. Population ecology: dispersion, growth, dynamics, metapopulations 
3. Community ecology: negative/positive interactions, biodiversity, trophic 

relationships, succession 
4. Ecosystem ecology: energy flow and nutrient cycling, human alteration of 

ecosystem processes 
5. Biomes 
6. Conservation biology 
7. Restoration ecology 

VI. INSTRUCTIONAL METHODOLOGY 
A. Assignments 

1. In-class Assignments 
a. Participation in discussion; for example, discuss and respond to questions 

posed during lecture 
b. Active participation in scientific process; for example, design and test 

experiment on factors affecting seed germination and seedling growth 
c. Field trip to botanical garden and written assignment on adaptation of 

plants to environment 
d. Laboratory demonstrations; for example, prepare slides illustrating plant 

simple tissue types 
2. Out-of-class Assignments 
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a. On-line weekly lecture quizzes which assess the student's lmowledge and 
comprehension of such concepts as the relationship between form and 
function for plant tissues and organs 

b. Reading of textbook and laboratory handouts; for example, the role of 
inheritance in plant characteristics 

c. Pre-lab and post-lab work; for example, summarizing observations and 
interpretation of flower structure and pollinator syndromes 

d. Research paper; for example prepare a paper on the biology and ecology 
of a particular plant species from the San Francisco Botanical Garden 

B. Evaluation 
I. Periodic written reports; for example, design experiment to test affect of pH 

on seed germination 
2. Research paper; for example a paper on the biology of a Mediterranean plant 

from the San Francisco Botanical Garden 
3. Midterm written examinations that will assess the student's ability to 

distinguish and synthesize such concepts as the cell cycle and life cycle of 
plants 

4. One comprehensive final examination assessing the student's ability to 
synthesize fundamental concepts presented during lecture such as the 
evolution of land plants 

5. Periodic laboratory quizzes assessing student participation and preparation by 
requiring students to describe material covered in previous lab activities 

6. Practical laboratory examinations which require students to recognize and 
compare form and function of a variety of plant phyla and to demonstrate 
competency in use of the compound microscope 

C. Textbooks and other instructional materials 
1. Textbooks such as 

a. Bidlack, Jansky, and Stern, Stern's Introductory Plant Biology. McGraw 
Hill,2013 

b. Rushforth, Robbins, Crawley, and Van De Graaff, A Photographic Atlas 
for the Botany Laboratory, Morton Publishing Company, Engelwood, CO, 
2012 

2. Computer resources including an instructor generated course website specific 
to the class. 

3. Technology for laboratory studies and demonstrations; for example, projector 
and flex camera for microscope observations, and computers for simulation 
modeling 

4. Laboratory equipment and materials; for example, growing equipment for 
Wisconsin fast plants, microscopes, preserved specimens, culturing supplies 
for prokaryotes and protists, growth chambers for metabolic studies, light 
tables, analytical tools (scales, pipetes, spectrophotometers) 

5. Instructor generated handouts; e.g., laboratory activity handouts, study guides, 
lecture outlines 

VII. TITLE 5 CLASSIFICATION 
CREDIT/DEGREE APPLICABLE (meets all standards ofTitle 5. Section 55002(a». 
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