
EVOLUTION OF FOOD PLANTS 
PLS 307 
3 Units 

Overview 
Modern society benefits from the understanding that food does not spontaneously appear in 
supermarkets. So too does it benefit from placing our agricultural systems in a deeper 
context. This course provides this context at a variety of scales, from the past 100 million 
years, 10,000 years, and 10 years, finishing with a peek into the future. We will explore the 
origins of food crops from their evolutionary beginnings, through domestication, to current 
agricultural breeding, allowing a deeper understanding of our current and future 
relationship to plants, Earth’s primary producers. 

Course Description and Objectives 
The course introduces students to the science of plant diversity through exploration of the 
origins and development of modern crop plants. Fundamental concepts of plant biology, 
morphology, evolution, and domestication are covered; recent research on common food 
plants are reviewed; and many food samples are directly investigated in class. The course 
includes hands-on experiences, active learning, and independent or collaborative projects. 

Recommended Courses 
One semester of Introductory Biology (MCB 181, EEB 182, or equivalent) is strongly 
recommended; both semesters would provide better preparation. 

Instructor Information 
Michelle McMahon, Ph.D., School of Plant Sciences, Department of Ecology and 
Evolutionary Biology, and BIO5. 
Marley 441G; 621-7243; mcmahonm@email.arizona.edu 
Office hours: 1 hour per week 
Web information: d2l 

Course Format 
Course content is delivered using a combination of lectures and readings, including primary 
and popular literature. Skills are developed through hands-on activities involving common 
food items from plants. Analytic skills are enhanced through group activities and critical 
evaluation of scientific papers. Readings and lecture recordings are posted through d2l; some 
quizzes may be online as well.  

Students are required to attend at least one of the Saturday field trips. Destinations vary by 
year but may include Native Seeds/SEARCH (to learn about landraces), the Tucson Village 
Farm (to learn about urban agriculture), or the Arizona-Sonoran Desert Museum (to learn 
about maize domestication and public demonstration gardens). Field trips are scheduled 
after the start of the semester; the number of options depends on enrollment. 
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Students also conduct independent (or participate in collaborative) semester-long projects. 
Topics vary by year, but may include, for example, research and design of an “evolution of 
food plants” demonstration garden. 

Student Learning Outcomes 
By the end of the course, students should be able to: 

1. correctly identify various parts of common food plants, 
2. describe the plant life cycle and accurately place plant-based foods within the cycle, 
3. describe the history of domestication for selected crop plants, 
4. explain the roles of polyploidy, hybridization, and selection in the historic and 

ongoing efforts to change plants into better food resources, 
5. describe, generally, the evolutionary context of food plants and place them within 

their correct families (and larger groups), 
6. distinguish between primary and popular literature, research unknown terms and 

concepts, and arrive at (and defend) evidence-based conclusions. 

Assessment of each of these learning outcomes will occur throughout the semester in the 
form of exams, quizzes and other in-class assessments, and oral and written reports. 

Topics 
• Plant morphology 
• Evolutionary processes: domestication, polyploidy, hybridization, speciation 
• Evolutionary partners: bees and pollination 
• Evolutionary patterns: phylogenies, trait evolution 
• Food plant use categories: grains, nuts, vegetables, fruits, proteins, spices, oils 
• Food plant groups: algae, conifers (e.g., pinenuts), monocots (e.g., wheat, coconuts, 

bananas), eudicots (e.g., apples, buckwheat, eggplants, broccoli, lettuce, and many, 
many more) 

Course Methodology 
The course begins with background material on generalized plant morphology, evolutionary 
processes, and scientific inference. Additional content is delivered by studying by 
evolutionary groups, or “family,” because plants in the same family share characteristics. For 
example, all the grain crops are in the grass family, so research on corn endosperm sheds 
light on wheat endosperm (but not quinoa, which is not a grain). This also allows repeated 
discussion, and reinforcement, of complex concepts such as hybridization, polyploidy, and 
selection, as they have acted in different food plants. Each food plant group is investigated at 
three to four time scales: the 100 million year view (evolutionary time scale), the 10,000 
year view (domestication events and processes), the 100 year view (global industrialization), 
and, for some, the 10 year view (current efforts in biotechnology). 
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Required Texts 
Required readings include portions of the following, all of which are available on the  
course site. For material that is particularly challenging, substantial guidance is provided. 

Book excerpts 
• Assembling the Tree of Life. Cracraft, J. and M.J. Donoghue. 2007. Oxford University 

Press, Oxford. 
• Darwin’s Harvest: New approaches to the origins, evolution, and conservation of crops. 

Motley, T.J., N. Zerega, and H. Cross. 2006. Columbia University Press, New York. 
• Food Plants of the Sonoran Desert. Hodgson, W.C. 2001. University of Arizona Press, 

Tucson.  
• New Lives for Ancient and Extinct Crops. Minnis, P.E., ed. 2016. University of Arizona 

Press. 
• People, Plants, and Genes. Murphy, D. 2007. Oxford University Press, Oxford. 
• Plant biology. Smith, A., et al. 2009. Garland Science, Oxford. 
• Plant Evolution and the Origin of Crop Species, 3rd ed. Hancock, J.F. 2012. CABI, 

Cambridge, MA.  
• Plant Systematics, a phylogenetic approach. Judd, W.S. et al. 2015. Oxford University 

Press. 
• Plants, Genes, and Agriculture: Sustainability through biotechnology. Chrispeels, M.J. and P. 

Gepts. 2018. Sinauer, Oxford University Press, Oxford. 
• Plants in our World: Economic botany, 4th ed. Simpson, B. and M. Ogorzaly. 2013. 

McGraw-Hill, New York. 
• The Nature of Crops: How we came to eat the plants we do. Warren, J.M. 2015. CABI, 

Boston, MA. 

Journal articles 
• Allaby R.G., et al. 2015. Using archaeogenomic and computational approaches to 

unravel the history of local adaptation in crops. Phil. Trans. R. Soc. B 370: 
20130377. doi 10.1098/rstb.2013.0377 

• Bevan, M.W., et al. 2017. Genomic innovation for crop improvement. Nature doi:
10.1038/nature22011. 

• Burger, J.C., M. A. Chapman, and J.M. Burke. 2008. Molecular insights into the 
evolution of crop plants. American Journal of Botany 95:113-122. 

• Khoury C.K. et al. 2013. An inventory of crop wild relatives of the United States. Crop 
Science doi: 10.2135/cropsci2012.10.0585 

• Michael, T.P. and R. VanBuren. 2015. Progress, challenges and the future of crop 
genomes. Current Opinion in Plant Biology 24:71–81. 

• Rendón-Anaya et al. 2017. Genomic history of the origin and domestication of common 
bean unveils its closest sister species. Genome Biology 18:60 doi: 10.1186/
s13059-017-1190-6 

• Warschefsky, E., et al. 2014. Back to the wilds: tapping evolutionary adaptations for 
reslient crops through systematic hybridization with crop wild relatives. American 
Journal of Botany 101:1791–1800. 
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• Zhou, Y., et al. 2017. Evolutionary genomics of grape (Vitis vinifera ssp. vinifera) 
domestication. Proceedings of the National Academy of Science doi 10.1073/pnas.
1709257114 

Required or Special Materials 
Students will be required to fill out a form indicating any food allergies at the start of the 
semester. Fees collected for the course will be used for the field trips and for in-class supplies. 

Grading Policy 
Assessment  Points (each) Number Subtotals 
Midterms  100       3    300 
Quizzes*    10      5      50 
Participation**   50      1      50 
Projects  100        1    100 
Final   150      1    150 
Total         650 

Course grades will be assigned based on percentages of total points: 
A = 90 –100% 
B = 80 – 89% 
C = 70 – 79% 
D = 60 – 69% 
F = 0 – 59% 

* More than five quizzes and other in-class assessments will be administered; those with the 
lowest scores will be dropped. Make-up quizzes will not be offered. 

** Participation will be judged on attendance and on participation in class activities. Perfect 
attendance will earn 35 points; points will be removed for unexcused absences. Active 
participation in discussions and demonstrations each week will earn another 15 points, 
with fewer points awarded for less participation. 

Late or incomplete work will not be accepted unless specifically described in the assignment. 

Absence and  Class Participation Policy 
Participating in the course and attending lectures and other course events are vital to the 
learning process. As such, attendance is required at all lectures and discussion section 
meetings. Absences may affect a student's final course grade. If you anticipate being absent, 
are unexpectedly absent, or are unable to participate in class online activities, please contact 
me as soon as possible. To request a disability-related accommodation to this attendance policy, 
please contact the Disability Resource Center at (520) 621-3268 or drc-
info@email.arizona.edu. If you are experiencing unexpected barriers to your success in 
your courses, the Dean of Students Office is a central support resource for all students and 
may be helpful. The Dean of Students Office is located in the Robert L. Nugent Building, 
room 100, or call 520-621-7057. 
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Assignment/Testing Schedule/Due Dates 
See attached schedule. Lecture topics may be rescheduled but exam dates are fixed. Drafts of 
project products will be due c. 4 weeks prior to the project presentation dates. 

Assignment format 
Details of the term project format, content, expectations, interim or draft products, and 
grading schema will delivered in a separate document. 

Classroom Behavior 
Use of cell phones/pagers in class will not be allowed unless under emergency conditions. 
The Arizona Board of Regents’ Student Code of Conduct, ABOR Policy 5-308, prohibits 
threats of physical harm to any member of the University community, including to one’s 
self. See: http://policy.web.arizona.edu/threatening-behavior-students. 

Accessibility and Accommodations 
At the University of Arizona we strive to make learning experiences as accessible as possible. 
If you anticipate or experience barriers based on disability or pregnancy, please contact the 
Disability Resource Center (520-621-3268, https://drc.arizona.edu/) to establish reasonable 
accommodations.  

Student Code of Academic Integrity 
Students are encouraged to share intellectual views and discuss freely the principles and 
applications of course materials. However, graded work/exercises must be the product of 
independent effort unless otherwise instructed. Students are expected to adhere to the UA 
Code of Academic Integrity as described in the UA General Catalog. See: http://
deanofstudents.arizona.edu/codeofacademicintegrity/. 

Confidentiality of Student Records 
 http://www.registrar.arizona.edu/ferpa/default.htm 

Subject to Change Statement 
Information contained in the course syllabus, other than the grade and absence policy, may 
be subject to change with advance notice, as deemed appropriate by the instructor. 

Accessibility and Accommodations: 
At the University of Arizona we strive to make learning experiences as accessible as possible. 
If you anticipate or experience barriers based on disability or pregnancy, please contact the 
Disability Resource Center (520-621-3268, https://drc.arizona.edu/) to establish reasonable 
accommodations. 
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Evolution of Food Plants

Course schedule — Spring 2020
[DRAFT — dates to be confirmed after course approval]

Topics

Plant 
morph-
ology

Evolutionary
Human 

usesLecture Date Topic/event processes 
and patterns partners

1 W 2020-01-08 Introduction: what is a food plant?

2 F 2020-01-10 The tree of life: crops have wild relatives P

3 M 2020-01-13 How do we know how species are related? P

4 W 2020-01-15 Plant vegetative morphology 1 P

5 F 2020-01-17 Plant vegetative morphology 2 P

M 2020-01-20 MLK Day - NO CLASS

6 W 2020-01-22 Potatoes: nightshade relatives from the Andes P P P

7 F 2020-01-24 Genetics of domestication P

8 M 2020-01-27 Population genetics of domestication P

W 2020-01-29 Review, discussion, activities

F 2020-01-31 Exam 1 (lectures 1-8)

9 M 2020-02-03 Lettuces: dandelion relatives from Egypt P P P

10 W 2020-02-05 Onions: sulphur-bearing bulbs from central Asia P P

11 F 2020-02-07 Genomes P

12 M 2020-02-10 Cabbages: stem and leaf crops from everywhere P P P P

13 W 2020-02-12 Cabbages, cont. P P P P

14 F 2020-02-14 Plant life cycles P P

15 M 2020-02-17 Reproductive morphology: flowers and fruits P P

16 W 2020-02-19 Pollination partners P

17 F 2020-02-21 Tomatoes and eggplants: more Solanaceae P P P

18 M 2020-02-24 Apples to strawberries: rose relatives with strange fruits P P P P

W 2020-02-26 Review, discussion, activities

F 2020-02-28 Exam 2 (lectures 9-18)

19 M 2020-03-02 Squashes: food and tools from Mesoamerica P P

20 W 2020-03-04 Microbial partners and pathogens P P

21 F 2020-03-06 Peas and beans: domesticated everywhere that humans settled P P P P

M 2020-03-09 SPRING BREAK - NO CLASS

W 2020-03-11 SPRING BREAK - NO CLASS

F 2020-03-13 SPRING BREAK - NO CLASS

22 M 2020-03-16 Peas and beans, cont. P P P P

23 W 2020-03-18 Reproductive morphology: nuts and seeds P P

24 F 2020-03-20 Genes and genome duplications P

Course schedule — Spring 2020
[DRAFT — dates to be confirmed after course approval]

Lecture Date
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25 M 2020-03-23 Spinach, beet, and quinoa: relatives of drought and salt loving 
plants P P

26 W 2020-03-25 Grains: also domesticated everywhere that humans settled P P P

27 F 2020-03-27 Maize: the starchy staple from the New World P P P

28 M 2020-03-30 Wheat and rice: parallels from Eurasia P P P

29 W 2020-04-01 Sorghum and sugar: parallels from Africa and Asia P P P

F 2020-04-03 Review, discussion, and activities

M 2020-04-06 Exam 3 (lectures 19-29)

30 W 2020-04-08 Other starchy staples P P

31 F 2020-04-10 Spices, oils, herbs, stimulants P P P

32 M 2020-04-13 Fermented foods and beverages P P

33 W 2020-04-15 Sonoran desert food plants P P

34 F 2020-04-17 New crops P P

35 M 2020-04-20 Biotechnology P P

W 2020-04-22 TBD

F 2020-04-24 Project presentations

M 2020-04-27 Project presentations

W 2020-04-29 Review

Final (comprehensive)
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