Plant Biology

Biology 236 – Weitz 235
Spring 2012
Plant Biology is designed to provide you with a broad overview of how plants work from anatomical, morphological, physiological, and genetic perspectives. Environmental and technological issues will frame our explorations of plant function. Developing your ability to integrate your growing understanding of plant biology with analyses of global issues, including hunger, human health, and loss of arable land, is an important goal for this course. 

Textbooks

Plant Biology by Smith, Coupland, Dolan, Harberd, Jones, Martin, Sablowski, and Amey (Garland Science, 2010). This is our main text and it takes a physiological and molecular approach to the study of plants (required).
A Photographic Atlas for the Botany Laboratory, 6th edition by Rushfort, Robbins, Crawely, and Van de Graaff (Morton, 2012). Our text lacks the photomicrographs and high quality life cycle drawings of a traditional plant biology text (which in turn lacks a modern molecular perspective). To compensate, I am highly recommending this atlas. I will provide alternative images via powerpoint and in handouts, but they will not have the resolution or quality of this book (optional).
A Nation of Farmers: Defeating the Food Crisis on American Soil by Sharon Astyk and Aaron Newton (New Society Publishers, 2009). We will use this book to provide a broader context for studying plant biology. Our theme for the term is plants as food. Several short thought papers based on this book will be required over the course of the term. In addition, your research paper (described at the end of the syllabus) challenges you to form a specific question to study that integrates plant biology, ethics, environmental, and social issues.  A Nation of Farmers may be helpful in framing your question (required). 
Instructor

Susan Singer

Hulings 308

Office hours: W 10:30-11:30, Thursdays 10:30 – 11:30, and by appointment  

Phone: x4391 

E-mail: ssinger@carleton.edu
Online Resource - Check Moodle for course materials and updates. 

Syllabus

	Day
	Month
	Date
	Topic
	Reading (PB = Plant Biology, NoF = Nation of Farmers, A=Photographic Atlas)

	T
	March
	27
	Plants – an overview

What is a plant?

Why study plants?

	Powerpoint slides from class will be provided on Moodle

	Th
	March
	29
	Origins and embryos
Plant evolution
Embryo development
	PB - Chapter 1
A –pp. 83-85; 97-101; 158-162

	T
	April
	3
	8:15-8:50 Weitz 235 
Complete – embryo development
9-10   AM Meet with Charlie Priore Library 306 
	PB - pp. 301-303; 316-320

	Th
	April
	5
	Plant cells and tissues

Basic tissue systems develop during embryogenesis

Characteristics of plant cells

Types of plant cells and tissues

Development of cell walls
	PB - pp. 102-112 (stop before meiosis); 128-137
A – pp. 4-11

	
	April
	5/6
	Lunch at one of the local K-12 schools
	

	T
	April
	10
	Roots and shoots I

Origins of roots (move onto land and mycorrhizae)

Root and shoot anatomy
	PB – 320-334; 568-570
A – pp. 130-140

NoF chapters 1 and 2

	W 
	April 
	11
	Sustainable Food event 6:30-8:30 pm Weitz 236, co-sponsored by Food Truth, ACT, Bon Appetit

First  one pager: Analyze how issues discussed at the sustainable food event align with the case made in chapters 1 & 2 of NoF in a one-page paper (double spaced). What surprised you the most? (Due 4 PM on Monday April 16 – upload to Moodle)
	

	Th
	April
	12
	Field trip: Education Innovation Series: Imagining New Connections in Science and Engineering Education
Our purpose: have a conceptual basis for ACE project
At the Science Museum in St Paul, 7:30 AM departure
More information: http://register.cce.umn.edu/Course.pl?sect_key=186147
	

	M
	April
	16
	Upload first one pager to Moodle by 4 PM
	

	T
	April
	17
	Roots and shoots II

Origins of leaves

Shoot morphology

Grocery store produce – shoots, roots, stems
	PB – pp. 330-349

A – pp. 141-148

NoF Chapter 3

	Th

	April
	19
	Quiz 1

Flowering 

Evolution of the angiosperms

Why plants flower – environment and signaling paths

Floral morphology
Plant reproduction 

Sexual reproduction

Self-incompatibility and self-fertilization

Cleistogamy and chasmogamy 

Asexual reproduction
	PB – pp. 350-373; 380-395; 407-429
A – 149-157



	F
	April 
	20
	NoF chapter 3 one pager: Select one of the suggested new staples discussed in the chapter. Describe the type of anatomy you would expect in a cross section and discuss the pros and cons of replacing wheat with this proposed staple in your diet. Due by 4 PM (upload to Moodle)
	

	T
	April
	24
	Plant improvement

Plant domestication

Plant breeding

Hybrid corn

Green Revolution and beyond
Annotated bibliography and topic paragraph due at 4 PM, uploaded to Moodle
	PB – pp. 571-593

NoF chapter 5

	Th
	April
	26
	Field trip to Syngenta – exploring Ag Biotech meet in front of Sayles at 7:45 AM 

Final ACE group project due, ready to be implemented in the schools
	

	T
	May
	1
	Plant Breeding
NoF chapter 5 one pager: compare and critique the analyses of the green revolution found in your text and in NoF chapter 5. Due at start of class – uploaded to Moodle, but also bring a hard copy to class.
	PB – pp. 593-600

	Th
	May
	3
	Plants under attack – defense systems

First lines of defense

Secondary compounds

Wound responses

Pathogen specific responses
	PB – pp. 499-557

	T
	May
	8
	Quiz 2
Guest: Teddy Gelderman from ACE

Purpose: plan curricular unit for 3rd graders for May 15th
	

	Th
	May
	10
	Water stress and drought tolerance 

Basics of water transport

Cellular level

Xylem transport

Too much water

             Too little water
	PB pp. 456-479

	T
	May
	15
	Implementing curriculum with 3rd graders
	

	Th
	May
	17
	Global change and photosynthesis
	PB pp. 167-209

	T
	May
	22
	Malt-O-Meal tour. We will walk to Malt-O-Meal, meeting at 8 AM in the Hulings lobby. Alternatively, you may meet us at the main entrance at 8:30 AM.  Required attire: wear clean long pants and
shoes (no sandals, shorts or skirts).
Our host is Katy Gillispie (Carleton ’76, Corporate and Northfield/Lakeville Environmental Manager)
Our goal is to learn about Malt-O-Meal’s sustainability initiative, but we will also find out about:

· Food safety at MOM 
· Brief company overview & history
· Basic process flow- how do plants (corn, wheat) become bags of cereal?
· Environmental sustainability at MOM
· Compliance issues in manufacturing- wastewater, air emissions, et
· MOM Sustainability Steering Team
· Env benefits of MOM products- Naturals, bag products, Better Oats
	

	Th
	May
	24
	Nutrient transport

Sucrose transport

Nitrogen transport, including nitrogen fixation

Phosphorous transport

NoF chapter 4 & 6 one pager due at start of class – upload to Moodle and bring copy to class: Select one nondestructive approach to agriculture presented in NoF and critique it’s long term applicability to maintaining N and K levels in urban/suburban gardens in Northfield.
	PB – pp. 210-217; 233-252; 270-288

Chapters 4 and 6 NoF

	T
	May
	29
	Quiz 3
Present your research paper findings in small groups
Reflection piece on ACE experience due (upload to Moodle by 4 PM)
	

	M
	June 
	4
	Final paper due at 4 PM (submit via Moodle). Please use your first and last name as the file name when you upload it.
	


Please let me know at the beginning of the term if you need academic accommodations.

Course requirements – Filenames of uploaded files to Moodle should have your first and last name and your name should be on the assignment
Activity



 





Percent of final grade
Quiz 1 









10%

Quiz 2









10%

Quiz 3









10%

Short assignments – due at start of class, upload to Moodle

Sustainability and NoF chapters 1 & 2 one pager (due April 11)

 5%

NoF Chapter 3 one pager (due April 20)




 5%

NoF Chapter 5 one pager (due May 3)




 5%

NoF Chapter 4 & 6 one pager (due May 24) 



 
 5%

Plant snack assignment (described below)



 
 5%

Paper – due at 4 PM on indicated dates, upload to Moodle

Annotated bibliography and topic  (due April 24, 4 PM)

  
 5%

Final paper (due June 4 by 4 PM)





20%
Academic civic engagement project
- 






Final card designed and entered into template
(due at start of class, hardcopy and upload April 26)



10%

Curriculum plan developed in class on May 8th



  5%

Reflection piece (one page, double spaced) on your experience
 (due by 4 PM, May 29th  uploaded to Moodle)

 

  5%
Note: All assignments should be submitted electronically via Moodle. 

One pagers

These one page (double-spaced assignments) are designed to get you thinking about the readings in Nation of Farmers before coming to class. In some cases your Plant Biology text provides the scientific details about plants to let you consider the arguments more fully. In other cases your text takes a very different stance (e.g. the Green Revolution) than Nation of Farmers. A good one pager will contain a strong, evidence-based analysis. These are not easy papers to write, but will give you practice with analyzing and supporting your arguments with evidence before you turn in your final paper.
Plant snack assignment

This is a group assignment. Working in groups of 2 or 3, you will make a plant based snack for one of our classes and provide class members with a recipe card that contains the information described below. I would be glad to photocopy the recipes for you to hand out as long as I receive them by 4 PM the day before you bring your snack to class. Groups will need to sign up by April 12th and each group will need to choose a distinct plant as the base for their snack. The recipes will go online (see http://apps.carleton.edu/people/ssinger/recipes/ for examples from past years) and will also be shared with the Food Shelf, Open Bowls, the Cooking Club, and the River Walk Market Fair. The goal is to select a plant ingredient that is grown locally and to prepare a recipe that is relatively healthy.
Plant snack recipe card – PEPS is working on a template for us
Front:

Snack name:

Recipe for making the snack:
Back: 

Description of plant parts used in recipe:

Nutritional highlights based on plant/plant parts used:

Origins and history (biological and cultural) of key plant ingredient:
You may illustrate or use fair use photos on your snack card. Please be sure that your image is fair use and not copyrighted.
Academic civic engagement project:

Both the Northfield School District and St Dominic, a Catholic elementary school in Northfield, have made substantial changes in their school lunch programs to emphasize healthy food choices and local food sources. You will have a chance to eat lunch in one of the school cafeterias and the staff at the schools will visit our class to talk about their programs and goals for the students. We will have vans take you to school for a school lunch the second week of the term.
We have a chance to contribute and learn through your work in plant biology. We are responsible for developing a Plant-to-Plant game for third graders (modified from the Apples-to-Apples game) that aligns with third grade science learning standards about nutrition and plant parts. You will be responsible for making two trading cards – one plant and either a plant part or plant nutrient card. PEPS is providing templates for us. You have the opportunity to go to a Humphrey Institute sponsored event on K-12 Science Frameworks/Standards, a chance to work with Carleton’s ACE Vista on developing a short teaching unit with third graders that utilizes the cards, and with a small group, you’ll instruct a group of third graders.
Sign ups and plant lists will be provided in class.
Your textbook will have a lot of helpful information to get you started. Other resources to consider (posted to Moodle):

Minnesota Academic Standards for Science for K-5 with the most relevant standards and benchmarks for these projects.

The Northfield school district's Wellness Policy. 
The USDA also has good information on nutrition at http://www.mypyramid.gov/. It will not work to pull nutrition information from sites that don’t align with the USDA recommendations because of public school policy.

Plant Biology Research Paper 

Goal: 

To research and write a 10 page, double-spaced paper on an aspect of plant biology that integrates at least one social, ethical, or environmental issue. Most papers will likely incorporate all of these elements. 
Topic selection:

I encourage you to consider an aspect of plants as foods (this can include agricultural practices) in choosing a topic. You may get some ideas by looking through a Nation of Farmers. A strong paper will have a focused topic and will critically analyze an issue. I would like you to consider different perspectives on the topic you choose and to also provide your own perspective in an evidence-based, analytical manner. The one-page assignments throughout the term should give you some practice in making a strong case with evidence. I would be glad to meet with you to brainstorm about topics. If you have another area of plant biology that you would prefer to delve more deeply into, either e-mail me with your idea or stop by and chat (don’t wait until after you’ve turned in an annotated bibliography and proposal). 

Assignment timeline:

1) On April 3rd you will meet with Charlie Priore, our science librarian, in Library 306 to learn about searching science, social science, and humanities databases. There will also be instruction in using Endnote as you will be required to use this software for referencing. Use the American Journal of Botany reference style for your paper. You may also refer back to the course guide Charlie Priore has developed for us - http://gouldguides.carleton.edu/content.php?hs=a&pid=105825
2) On April 24th an annotated bibliography and one paragraph topic proposal is due. This is an opportunity to get feedback from me on the scope of your topic. You are also encouraged to meet with me before turning in your bibliography and proposal. Please be sure to start on your bibliography long before that in case you have Endnote technical questions. Charlie will have provided you with instruction on how to go about developing an annotated bibliography using Endnote. The annotations should be no longer than a paragraph. The bibliography is an opportunity for you and I to determine if you have a sufficient research base to proceed with your project.
3) On the last day of class we will break into small groups where you will be able to share what you learned from your research. You should have a draft finished by then and use this as an opportunity to get peer feedback and further strengthen your paper.
4) Your final paper is due by 4 PM on Monday June 4th.
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