Plants and People – BIO442 – Fall 2004
Tuesday and Friday 10:00-11:20 – Lab Thursday 10:00-12:50
Dr. Janet Morrison – Biology Building 227 – 771-3091 – morrisja@tcnj.edu 

Office hours: Tuesday and Friday 11:30-12:30, and by appointment 

This is a Biology Options course with lab that fulfills the organismal requirement for Biology majors. Its prerequisite is Themes in Biology. 

Course description:    This course integrates the fundamentals of plant growth, reproduction, metabolism, and disease with the utilization of plants by people, by focusing on agriculture, medicinal plants, and plant conservation biology. We address the history and methods of agriculture, with attention to modern plant breeding, genetic engineering, and comparison of chemically-intensive and organic crop growing techniques. We consider  the central role of plant secondary metabolites in traditional healing and in modern drug development, and we explore different approaches to the conservation of useful plant biodiversity. The laboratory component includes experimental group projects in the laboratory and greenhouse, preparation of an herbarium collection of useful plant specimens collected and identified from the field, and selected trips to see plant sciences in action, such as to an agricultural research firm, a native plant nursery, or a botanical garden/scientific herbarium. Students will take two essay exams, write a 10-12 page research paper, based on one of the experiments, prepare short reports on other lab work, make the herbarium collection, and prepare for and lead discussion of assigned books and/or current papers from the scientific literature in applied botany. Reading is assigned from a range of topical books and the literature.   

Purpose Statement:   We offer this course because survival of humans and our societies is completely dependent on the plants we use, especially for  food, medicine, and ecosystem services. Our understanding of plant biology and its application to our own problems has thus been central to the human experience since our earliest cultural evolution, and continues to be as we endeavor to create a sustainable future for our species on Earth. At a time of rapid technological changes that are redefining our relationship to nature, society is in need of well-rounded biologists who understand and can articulate this deep dependence that humans have on plants and who can envision scientific advances in plant biology that will make important contributions to the solution of pressing societal problems.   

Learning Goals - Content
Your learning in this course is based in three primary content areas, each with a set of important concepts that you will explore:

1. Plants as food  

· The characters that plants have evolved for their own successful reproduction have been exploited by humans for food production throughout our prehistory and history, ranging from the practices of gatherer/hunter societies to early agriculture to plant breeding to modern genetic engineering of crop plants. 
· Modern agriculture is at a pivotal point in history with both the advent of chemicals and biotechnology to control weeds and pests and improve yields and widespread concern about the long-term sustainability of these modern practices.  
2. Uses of plant secondary chemicals / ethnobotany
· The chemical characters that plants have evolved to protect themselves against herbivores and disease have been exploited by humans as biologically active drugs used in healing and spiritual practices. 
· The science of ethnobotany explores how humans use plants in all ways, but in this course we will focus on ethnobotany mainly in relation to the use of plants as medicines. 
· The majority of modern medicines are derived from plant chemicals, and the sciences of pharmacology and ethnobotany are now allied in comprehensive bioprospecting endeavors. 

3. Plant conservation  
· It is necessary to preserve plant biodiversity in order to retain crop gene pools in regions of domestication, retain species and population diversity for bioprospecting for medicines, and to keep providing ecosystem services upon which our healthy environment depends.  
· Plant biodiversity is threatened by exotic plant invasions; a promising but controversial method to control these invasions is through biological control.
Learning Goals - Performance 

Your learning in this course will be accomplished via a diverse collection of experiences that will encourage you to think independently about botanical science as applied to human activities and will allow you to learn in all of the content areas. You will

· Integrate careful reading from wide variety of  topical books and scientific papers with your learning from class meetings.

· Solve problems and hold discussions in small groups during class and lab meetings, and  participate in general class and lab discussion and debate (about half of each class period will be used for discussion of the previous lecture and readings).
· Use principles of artificial selection in a plant breeding experiment.

· Collaborate with your student peers to develop and carry out the plant breeding experiment. 

· Develop scientific writing skills by writing a short papers based on lab work, in the style of a scientific paper, including data analysis and citation from the primary literature, and a research paper based on a topic of your choice.
· Practice critical thinking and speaking skills by participating in classroom debates on controversial issues in applied botany.
· Identify local taxonomic diversity of plants and plant pathogens; prepare herbarium specimens of medicinal plants.

· Test medicinal qualities of plants with bioassays.

· Apply knowledge of plant development to plant propagation.

Student Assessment

Your progress toward mastery of the concepts and practices of applied botany will be assessed  with a variety of performance indicators, including:

· Level of preparation for and participation in class discussions, debates, and field experiences
· Quality of and improvement in scientific writing.

· Accuracy of taxonomic identification and quality of specimen collection
· Quality of laboratory and greenhouse work and associated assignments
· Performance on comprehensive essay exams. 
Your grade will be calculated with a point system, as indicated below. Note that only a third of the grade is from exams, and that your work in and out of class contributes two-thirds to your grade (message: science is more about doing, reading, thinking, discussing, and writing than it is about studying for exams, and even the exams are about reading, thinking and writing).  

	Item
	Points
	~ Percentage

	IN – CLASS ACTIVITY  ( 29 % )
	
	

	16 regular class discussions (+ 1 quiz)     preparation 

(letter graded, converted to pts.)               participation                  
	50

50
	  9.1 %

  9.1 %         = 18 %

	2 issues                                                     preparation 

(letter graded, converted to pts.)              debate 

                                            
	20

30
	  3.6 %

  5.5 %         =   9 %  

	LABS, FIELD WORK, AND WRITING  (  37 % ) 
	
	

	Research paper on topic of your choice:                                     

          Topic
          Abstract, outline, references, two pages

          Final paper


	5
25

75
	  1.0 %

  4.5 %         =  19 %
 13.6 %

	Medicinal plant collection

(includes ~3 lab sessions and independent work)
	75
	                         14 % 

	Medicinal plant lab w/ short scientific paper
	10
	                           2 %

	Plant pathology lab w/ class work handed in
	 5 
	                           1 %

	Plant propagation lab w/ short scientific paper
	10
	                           2 %

	3 field trips -  participation - @ 5 pts. each
	15
	                           3 %

	Banquet contribution


	5
	                           1 % 

	EXAMS  ( 33 % )
	
	

	Mid-term exam
	75
	                         14 %

	Final Exam 


	100
	                         18 %

	TOTAL
	550
	


 The final letter grade will be assigned based on this scale of percentage of points earned :

	Grade
	Range
	Learning has been . . .
	Grade
	Range
	Learning has been . . .

	A
	93-100%
	outstanding
	C+
	77-79%
	

	A-
	90-92%
	excellent
	C
	73-76%
	fair

	B+
	87-89%
	very good
	C-
	70-72%
	

	B
	83-86%
	good
	D+ 
	67-69%
	

	B-
	80-82%
	
	D
	60-66%
	poor

	
	
	
	F
	<60%
	inadequate for passing


Learning Activities --  Overview

Most classes will consist of half lecture and half discussion. Discussion will begin most classes, with the topic having been introduced generally in the previous class lecture. Students will be responsible for preparing responses to discussion questions based on the lecture and the assigned reading from the topical book, scientific literature and/or recent news items (details below under classroom philosophy). Often the discussion will focus on the reading, which may to some extent stand on its own, apart from the lecture component (although related). An important goal of this course is to provide opportunities for students to read and discuss books that are based in science but are not traditional textbooks. 
The laboratory is varied so that you will have a broad range of experiences that reflect how botanical science is applied to real-world problems within agriculture, phytomedicine, and plant conservation. You will learn to identify species in the local medicinal flora and prepare scientific herbarium specimens, perform bioassays on extractions of supposed medicinal plants to measure their potential as medicine, apply the principles of artificial selection as used in plant breeding to cause directional selection for an anatomical plant character, apply principles of plant development and plant hormones to plant propagation, learn to identify plant disease symptoms, and make several visits to facilities where botany is practiced (such as to the New York Botanical Garden, an organic farm, and/or an agricultural biotech research company).   
Learning Activities -- Schedule
	Date
	Topic
	Readings / Assignments

(* written prep due in class, for discussion)
	THURSDAY LAB
( ** outdoors or            off-campus)
	Due  today

	Tues.

Aug. 31
	I.  INTRODUCTION 

Course overview

Plant anatomy and systematics overview
	Simpson and Ogorzaly

Ch. 1 (book on reserve, xeroxed chapters on SOCS)

(or refer to Campbell)
assignment: research paper (topic due  Oct. 5; abstract, outline, references, and first two pages due Nov.5;          final paper due Nov. 30)

	** Campus field excursion:  Intro to  local flora and medicinal plant collection 

(10 plants to ID Sept. 23; 25 specimens w/ID and field notebook due Oct. 14; collection due Dec. 9);
	

	Fri.

Sept. 3         
	. . . continued


	Simpson and Ogorzaly

Ch. 2 (SOCS)
	
	

	Tues.

Sept. 7
	NO  CLASS ----  TUESDAY  IS   MONDAY
	
	Artificial selection I

(Essay on final exam)
	

	Fri

Sept. 10
	quiz

II. PLANTS AS FOOD/AGRICULTURE   

Nutrition from plants     
	
	
	

	Tues.

Sept. 14
	. . . discussion

Wild plant foods; gatherers
	* Lappe, pp. 61-95, 207-225 (SOCS)
	Plant propagation

(short paper due Oct. 29)
	

	Fri. 

Sept. 17
	. . . discussion

Origins of agriculture; domestication
	* Minnis, Ch. 9 (SOCS)
	
	

	Tues.

Sept. 21
	. . . discussion

Origins of agriculture; artificial selection
	* Smith, Ch. 1-3
	Plant collection ID session ;

Measure selection  experiment variables 
	IN LAB –

Bring at least 10 plants to ID 

	Fri.

Sept. 24
	. . . discussion

Origins of agriculture; geography

	* Maize evolution papers (SOCS)
	
	

	Date
	Topic
	Readings / Assignments

(* written prep due in class, for discussion)
	Lab this week (Thursday)

( ** outdoors or off-campus)
	Due  today

	Tues.

Sept. 28


	. . . discussion

Plant breeding and biotechnology
	* Smith Ch. 4 –8 (choice)
	** Field trip to 

organic farm
 
	

	Fri.

Oct. 1
	. . . discussion

ISSUE:  GMOs: rewards or risks?

Crop nutrition
	* Murray Ch. 1-2 
AND  pro/con issue papers TBA (SOCS)
assignment: find one more paper each to support your side of the issue –due w/ written discussion  Oct. 8
	
	

	Tues.

Oct. 5
	. . . discussion

Crop weeds
	* Chrispeels and Sadava 

Ch. 7 (SOCS);  *Jackson and Jackson  Part I
	Plant pathology

(hand in results today)
	Research paper topic

	Fri.

Oct. 8
	. . . discussion 

Discussion of GMO issue papers, planning for debate


	* Murray Ch. 3, 4, 5, 6

get midterm questions
	
	GMO issue paper you find, with written discussion



	Tues.

Oct. 12
	Crop pest insects and disease
	Murray Ch. 7, 8, 9


	Arabidopsis genome database exercise /

Plant collection ID
	IN LAB – Field notebook; 25 plants w/ ID

	Fri.

Oct. 15
	GMO issue debate


	
	
	

	Tues.

Oct. 19
	III. USES  OF  PLANT  SECONDARY  CHEMICALS / ETHNOBOTANY

Plant secondary chemistry and evolution; ethnobotany


	Minnis, pp. 3-8 and 

143-146 (SOCS)
	Artificial selection II

(Essay on final exam)
	

	Fri.

Oct.  22
	MID-TERM EXAM       (covers through 10 / 15)


	
	
	 Midterm Exam

	Date
	Topic
	Readings / Assignments

(* written prep due in class, for discussion)
	Lab this week (Thursday)

( ** outdoors or off-campus)
	Due  today

	Tues. 

Oct. 26

	FALL BREAK   ---   NO CLASS


	
	** SATURDAY TRIP to 

NY Bot Garden Oct. 30;

no lab this week
	

	Fri.

Oct. 29
	Traditional medicinal plants
	
	
	Plantpropagation short paper

	Tues.

Nov. 2
	. . . student presentations of plants

Psychoactive plants
	
	Medicinal plants

(short paper due Nov. 19)

	

	Fri.

Nov. 5
	. . . discussion

Modern plant-derived medicine
	* Schultes and Raffauf 

pp. iv-85; 

* Pollan, Ch. 3 (SOCS)

	
	Research paper abstract, outline, reference list, and draft of first two pages

	Tues. 

Nov. 9  
	. . . discussion

Bioprospecting for medicine
	* Schultes and Raffauf 

pp. 86-219

	** Field trip to 

biotech facility?  TBA
	

	Fri.

Nov. 12
	. . . discussion


	* Schultes and Raffauf

pp. 220-275
	
	

	Tues.

Nov. 16
	IV. PLANTS  IN  CONSERVATION BIOLOGY : FARMS AND FORESTS IN THE MODERN WORLD
Overview: Plant biodiversity; invasive plants; plant genetic resources – the role of farmland
	
	Artificial selection III – harvest and data collection

(essay on final exam)  
	

	Fri.

Nov. 19
	. . . discussion
ISSUE:   Biocontrol of non-native invasive plants: fabulous or folly?


	* Jackson and Jackson, 

Parts II and III
AND

* pro/con issue papers TBA
assignment: find one more paper each to support your side of the issue –due w/ written discussion Dec. 3
	
	Medicinal plants short paper

	Date
	Topic
	Readings / Assignments

(* written prep due in class, for discussion)
	Lab this week (Thursday)

( ** outdoors or off-campus)
	Due  today

	Tues.

Nov. 23
	. . . discussion 

Conservation of the eastern deciduous forest: 

plant species populations
	* Jackson and Jackson,

Part IV

receive final exam questions

	NO LAB THIS WEEK

THANKSGIVING BREAK
	

	Fri.

Nov. 26 


	NO CLASS – THANKSGIVING BREAK
	
	
	

	Tues. 

Nov. 30  
	. . . discussion

Conservation of the eastern deciduous forest: 

plant communities
	* Delcourt, Parts I and II
	Plant collection herbarium specimen prep
	Final term paper

	Fri.

Dec. 3
	. . . discussion

Discussion of biocontrol issue papers, planning for debate


	* Delcourt, Part III
	
	

	Tues.

Dec. 7


	Conservation of the eastern deciduous forest: global warming; discussion

	* Delcourt, Part IV and Epilogue
	Strange and unusual plants banquet, presentation of herbarium specimens
	IN LAB -- Medicinal plant collection- 20 plants

	Fri.

Dec. 10
	Biocontrol issue debate 


	
	
	Biocontrol issue paper you find, with written discussion

	
	FINAL EXAM  (covers whole course)
	
	
	Final Exam – 
includes essay on selection experiment


** For off-campus labs we will travel in carpools, and we will always leave promptly, so do not be late! Outdoor labs will run regardless of the weather (well, I suppose if there is a hurricane we might stay inside...). As soon as is the least bit cool, and whenever it is wet, dress very warmly in layers, with a hat, and wear or pack raingear! Wear sturdy, water-proof shoes! It is going to be colder outside than you think.  

Readings and resources

Required readings (purchased books):

Delcourt, H.R. 2002. Forests in peril: tracking deciduous trees from ice-age refuges to the greenhouse world. McDonald and Woodward Publishing Co., Blacksburg, Virginia.

Foster, S. and J.A. Duke. 1990. A field guide to medicinal plants: eastern and central North America.

Jackson, D.L. and L.L. Jackson. 2002. The farm as natural habitat. Island Press, Washington. 

Murray, D.R. 2003. Seeds of concern: the genetic manipulation of plants. CABI Publishing (distributed by Oxford University Press).
Schultes, R.E. and R.R. Raffauf. 2004. Vine of the soul: medicine men, their plants, and rituals in the Columbian Amazon. Synergetic Press, Santa Fe, New Mexico. 
Smith, B.D. 1995. The emergence of agriculture. Scientific American Library, New York.
Required readings (chapters from books and articles) on reserve, on SOCS, or as PDF from library databases 

(more may appear as the semester progresses – you will be alerted)

Evolution of maize papers: 

Wang, R.L.,  A. Stec,  J. Hey,  L. Lukens,  and  J. Doebly. 1999.  The limits of selection during maize domestication. Nature 398: 236-239

Matsuoka, Y., Y. Vigouroux, M.M. Goodman, J. Sanchez G., E. Buckler, and J. Doebly. 2002. A single domestication for maize shown by multilocus microsatellite genotyping. Proceedings of the National Academy of Sciences 99: 6090-6084

Jaenicke-Despres, V., E.S. Buckler, B.D. Smith, M.T.P. Gilbert. A. Cooper, J. Doebley, and S. Paeaebo. 2003. Early allelic selection in maize as revealed by ancient DNA. Science 302:1206-1208.

Other papers from the scientific literature TBA.
Chrispeels, M.J. and D.E. Sadava. 1994. Plants, genes, and agriculture. Jones and Bartlett Publishers, Boston.

Lappe, F. M. 1991. Diet for a Small Planet, 20th Anniversary edition. Random House, New York. 

Pollan, M. 2002. The botany of desire: a plant’s eye view of the world. Random House, New York.

Simpson, B.B. and  M.C. Ogorzaly. 1995. Economic botany: plants in our world. 2nd ed. McGraw-Hill, New York

Supplementary references on reserve   (ALSO FREQUENTLY PERUSE THE JOURNAL ECONOMIC BOTANY ).

Especially useful to those students new to Botany and for reference during exam prep.
Alexiades, M.N., ed. 1996. Selected guidelines for ethnobotanical research: a field manual. The New York Botanical Garden, Bronx. 

Balick, M.J. and P.A. Cox. 1997. Plants, people, and culture: the science of ethnobotany. Scientific American Press, New York. 

Coon, N. 1979. Using plants for healing: an American herbal. Rodale Press, Emmaus, PA.

Cullen, J. 1997. The identification of flowering plant families. Cambridge University Press, New York. 

Krimsky, S. and R. Wrubel. 1996. Agricultural biotechnology and the environment; science policy and social issues. Univ. Illinois Press, Urbana. 

Langer, R.H.M. and G.D. Hill. 1991. Agricultural plants. Cambridge Univ. Press, New York.  

Moore, R., W.D. Clark, and D.S. Vodopich. 1998, Botany. 2nd ed. Mc-Graw Hill. New York.

Raven, P.H., R.F. Evert, and S.E. Eichorn. 1999. Biology of Plants. 7th ed. Worth Publishers, New York.

Selected additional books in the library’s reference collection:

Andrews, T. 1982. A bibliography on herbs, herbal medicine, “natural” foods, and unconventional medical treatment. Libraries Unlimited, Littleton, CO.

Chevallier, A. 1996. Encyclopedia of medicinal plants. Houghton Mifflin, New York.

Facciola, S. 1990. Cornucopia: a source book of edible plants. Kampong Publications, Vista, CA.

Grieve, M. 1971. A modern herbal ... Dover Publications, New York.

Leung, A.Y. 1996. Encyclopedia of common natural ingredients used in food, drugs, and cosmetics. John Wiley & Sons, New York.

The library has more books to check out in economic botany, but the collection is not large. So please check out books for only a short time in consideration of other students.

Policies

All written work must be produced using a word processor with a 12 point font, double spaced with standard 1.25” margins, stapled. Unstapled and/or hand-written work will not be accepted. Any work that requires a graph or table must also be computer generated. Hand-drawn graphs will not be accepted. Microsoft Excel is available on the terminals in the computer lab and is sufficient for producing simple graphs and charts. Microsoft Word is also available and easily makes tables. Any other comparable programs are fine also. 

A missed exam will result in a grade of zero for that exam, unless you have a valid excuse (i.e. illness confirmed by a written note from a physician). 

A missed lab or field trip will result in a 10% reduction of the overall lab grade, unless you have a  valid excuse (work will be made up if at all possible).  

Required equipment for laboratory - 

Scientific calculator

Field clothes (layers, hat, warm socks, waterproof shoes or old sneakers that can get wet, boots)

Rain gear 




Plant press (issued in lab)

Botanical manuals



Sturdy lab notebook

Classroom Philosophy and Methods

In general

I view every student in this course as an adult learner who is responsible for her/his own intellectual development. Each one of you has made an active choice to be in this course; you either chose it out of general interest, because it fulfills a requirement for your major or graduation from this  college that you chose to attend, or both. Thus I start from the assumption that every student brings to each class meeting a genuine desire to think about plant biology and where it fits in the greater world, both scientific and otherwise. My goal as your professor is to encourage you in your efforts to think and learn about this subject.


You will learn the most and develop your intellect the most when you are actively engaged in the process, and this applies to both your own reading and to the classroom setting. So, you can expect assignments that will help you to be an active rather than passive reader, and in class you can expect opportunities to be a participant - in a variety of different ways, but mostly in discussion. To foster this participatory atmosphere we will hold seminar-like discussions in nearly every class meeting, and you will need to come prepared with written responses to questions based on the  reading assigned for that class, in order to ensure that you are prepared for the discussion. In recognition of the effort you will expend doing this preparation and participation, your final grade will be influenced as much by this work as it is by the final exam. It essentially takes the place of a third exam (you only have two in this course).  I will make an effort to bring to the class fresh ways to organize and approach topics that create maximum opportunity for students be involved. Although I will lecture throughout the course also, there will be many classes when your role as passive note-taker will be replaced with a role as active participant. I encourage each one of you to provide me with suggestions for novel ways to learn in the classroom.


In this course we are not using a traditional text (although there is one on reserve for you to refer to if you want). Instead, you will get the needed basic information from lectures, and your reading will be mostly more topical. I have chosen these readings to encourage us to think about the central role that plants play in many aspects of society, and to that end some of them take positions on controversial issues that we can discuss in class. Some of the readings are scientific papers, news articles perhaps, and some are books. I hope you enjoy them all.

Issues

As part of the seminar/discussion format of this course, we will tackle two controversial issues concerning plants and people. One is “GMOs: rewards or risks?” and one is “Biocontrol of invasive non-natives: fabulous or folly?” These issues will be structured as debates (sort of), in which half the class will work as a group to defend one side of the issue and half will defend the other. It will be a three-stage process, with a regular class discussion devoted to two articles I give out, another class devoted to discussion of articles you locate and planning for the big debate, and a third devoted to oral presentation of your side of the issue. 

Writing assignments: short papers and research paper

You will write two short lab report type papers (3-4 pages) based on the results form labs we do in class, and also a 10-15 page research paper on a focused topic of your choice related to one of the three areas we are addressing in this course – plant in agriculture, plants in medicine, or plants in conservation biology.  All of this written work will be supported by the scientific literature. The research paper will be done in stages, starting with a topic choice to be approved, then an intermediate assignment consisting of an abstract or summary, a detailed outline, a full reference list, and the first two pages of written text. I will give extensive feedback on this so that you can work to improve your writing for the final paper, due in November. 
Exam format

About two weeks before the mid-term and the final exams, I will give you a list of essay questions. These will be drawn from lecture notes, the readings, class discussions, and labs. One of the questions for the final will be on the artificial selection experiment we will do as a group over the semester. You should prepare answers to the questions before the exam and I encourage you to do this in collaboration with your classmates. Each answer should fit on 1-2 hand-written pages. During the exam (closed book and note) I will ask you a subset of the questions, about  which you will write answers from memory. For the final exam I will pick a subset of all the questions from the mid-term set, and in addition there will be a new set of questions covering the last part of the course and some comprehensive topics perhaps. The final will definitely include the artificial selection experiment question (but that is the only one that you will KNOW is on the exam). The purpose of this format is to minimize test anxiety while maximizing learning. It will be a demanding task to prepare the answers and really learn them, but you will learn a great amount, have lots of practice writing, and will never need to ask me if something will be on the test!!! A note of caution: it will not be possible to do a good job if you are not already quite well prepared when you receive the questions. So keep up with your reading (and associated note-taking), your class attendance, and general studying, reviewing, and thinking throughout the course!

------------------------- THIS  SYLLABUS  IS  SUBJECT  TO  CHANGE -------------------------

