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Course:      AG-PSB-02.441 Plant Science Biotechnology

Unit 5:
Biotechnology
Lesson 1:
The Development of Food and Fiber Crops

Georgia Performance Standards: 
AG-PSB-5-(a-c)

Academic Standards: SB2, SCSh6, ELA10RC3 (a), SCSh9 

Objectives: 

1.
Analyze a food to determine the plants it contains.

2.
Name the place of origin of 15 food crops.

3.
Outline a procedure that early plant breeders might have used to domesticate a wild plant species.

4.
Define plant breeding, domesticated plants, crop evolution, natural and artificial selections, genetic variation.


Teaching Time:
Classroom:  45 minutes


Laboratory:  15 minutes





Grades: 9-12

Essential Question: How has the development of plant domestication and management impacted agriculture and humans in general?
Unit Understandings, Themes, and Concepts:  
Students will learn the history of plant domestication and how the management of plants for food and fiber usage has evolved throughout history. Students will examine the origins of food crops as well as modern developments.
Primary Learning Goals:  In this unit students will analyze a food to determine the plants it contains and name the place of origin of 15 food crops. Students will define plant breeding, domesticated plants, crop evolution, natural and artificial selections, genetic variation. Students will outline a procedure that early plant breeders might have used to domesticate a wild plant species.

Students with disabilities: For students with disabilities, the instructor should refer to the individual student's IEP to insure that the accommodations specified in the IEP are being provided within the classroom setting. Instructors should familiarize themselves with the provisions of Behavior Intervention Plans that may be part of a student's IEP. Frequent consultation with a student's special education instructor will be beneficial in providing appropriate differentiation within any given instructional activity or requirement.

Assessment Method/Type:

____ Constructed Response

____ Peer Assessment

_X__ Combined Methods


____ Selected Response

____ Informal Checks


____ Self Assessment

References:
Primary Student Texts:

Herren, Ray V.  The Science of Agriculture: A Biological Approach.  Delmar Publishers.  Albany, NY.  ISBN: 0-8273-5811-3.  1997.

Materials and Equipment:

Nonmeat food products brought from home by students

World  map showing continents, countries, bodies of water

Crop origin cards

Overhead projector

Transparency 5.1.1
Powerpoints:
AG-PSB-02.441-05.1p Genetics

Georgia Performance Standards: 
AG-PSB-5-(a-c)
AG-PSB-5: The student explains technological advancements in plant development, reproduction and protection.

a. Traces the development of modern species and varieties.

b. Outlines a procedure that early plant breeders might have used to domesticate a wild plant species.

c. Defines biotechnology terms including plant evolution, natural and artificial selection, genetic variation, etc.

Academic Standards: 
SB2, SCSh6, ELA10RC3 (a), SCSh9 

SB2 Students will analyze how biological traits are passed on to successive generations.

SCSh6 Students will communicate scientific investigations and information clearly. 

ELA10RC3 (a) Demonstrates an understanding of contextual vocabulary in various subjects.  

SCSh9 Students will enhance reading in all curriculum areas.
Teaching Procedure

Introduction and Mental Set

Imagine that the entire history of humans on Earth has been compressed into a single day.  It is now midnight, the end of the day.  At what time do you suppose people began farming?  They began just 14 minutes ago at about 11:46 p.m.!


Have students think of what they have had to eat today.  Try and analyze what their foods contained.

Discussion

1.
How many years do you think people have been farming?

Archaeologists estimate that people have been farming for less than 10,000 years.

2.
How did people survive before there was farming?

Before people cultivated plants, they got their food by a way of life called, “hunting and gathering.” Today we depend on agriculture for most of our food.  Very few people anywhere in the world survive by hunting and gathering today.

3.
Define agriculture?

“The science or art of cultivating the soil, producing crops, and raising livestock, and preparation of these products for use.”
4.
What is the difference between agriculture and hunters and 
gatherers?


Agriculturists depend on domesticated (tame) plant or animals


Hunters and gatherers depend on stands of wild plants or herds of wild animals.  These people must move from place to place as their food resources become depleted.

5.
What events had to occur for people to change from hunter-gatherers to farmers and city dwellers?

The early hunter-gatherers found natural populations of wild grain and harvested these stands by hand.  After gathering several different tiny seeds they had many plants to choose from.  Next was actual domestication of wild plants.

6.
What were some of the traits that made the plants early farmers chose so appealing?
Larger kernels, different colors, or they may have grown taller, seed heads that didn=t shatter.

7.
What does domestication include?

Collecting, saving, and planting seeds.  At the end of the growing season, they saved seeds from these plants to sow the next year.  In this way, early people became involved in plant selection and improvement.

8.
What are some of the desired traits that would want to be selected and saved?  Display and discuss transparency 5.1.1.
Higher yield, disease resistance, better taste, production of fruit or seeds at a certain time of year, etc.

9.
At a later stage in the history of plant classification, plant growers learned they could sometimes use two different plants as parents and get offspring with a combination of the two parents= traits.  What is the process of selective mating of plants called?   Plant breeding
10.
What is the process called where plants are mated with a different DNA code?

Hybridization  

$ Prehistoric people had no idea how traits were passed from one generation to the next.  Plant breeders have begun to understand that a blueprint or plan for organisms= traits exists in every living cell in the form of a chemical called DNA.
11.
How did early farmers develop most of the cultivars or varieties we know today?  Through this process of selection, planting, hybridization, and further selection of plants with desired traits.

12.
What is crop evolution?

Evolution is the change in the frequency of characteristics of a population over time.  The process of crop evolution is dependent on variation in traits of plants, selection of individuals with certain traits, and reproduction of the selected individuals.

13.
What is natural selection?

This is the process where people do not do the selecting.  In the natural environment some members of a plant population are able to survive and reproduce while other members don=t survive and therefore do not reproduce.  Many wild plants are used in breeding crops.  They are selected because of their ability to survive and for  their resistance to insects and diseases.  
14.
How has natural selection played a vital role in crop evolution?

It has developed species or varieties of plants suited to certain climates.  Because of differences in climate in different parts of the world, crops from specific regions may have greater tolerance for cold, drought, heat, or flooding than crops from other regions.  The climate, not the people, has acted to select the individuals most capable of reproducing in that environment.

15.
Laboratory

A.
If possible have a plant breeder speak to the class.

B.
Explain that corn was unheard of until it was introduced to Europeans by Indians in the New World.  Give students samples of Indian corn (Thanksgiving kind), open-pollinated corn, and modern hybrid corn.  Have students list the observable differences.  Explain differences that can=t be seen--modern hybrids have shorter maturity, higher yields, and drought, insect, and disease tolerance.
C.
Have groups of students research the origin of fifteen agricultural plants.

Summary

Review important points of:


Origin of food crops


Plant selection and improvement


Plant breeding


Hybridization  

Evaluation



Written test
5.1.1

Desired Traits
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

Higher yield



Disease Resistance



Better taste



Production of fruit/seeds at a particular time of year

Individual Learning Activity

Lesson:
The Development of Food and Fiber Crops
Assignment:
Choose one of the topics below and research it. Write a report on your findings that answers the question or explains the concept and shows why it is relevant to your life.

1.
Analyze a food to determine the plants it contains.

2.
Name the place of origin of 15 food crops.

3.
Outline a procedure that early plant breeders might have used to domesticate a wild plant species.

4.
Define plant breeding, domesticated plants, crop evolution, natural and artificial selections, genetic variation.


Minimum Requirements:

1. Paper must be typed in 12 point font and at least one page in length. The paper may be double-spaced. 

2. At least two credible references must be properly cited.

3. All work must be original. No plagiarism! Any use of  

another’s ideas without giving credit will result in a zero.

4. Papers will be graded on content (amount of good information, accuracy, etc.) and mechanics (grammar, spelling, and punctuation.)

Due Date:

Points/Grade Available:

Individual Learning Activity Rubric

	Content - offers current information on the topic chosen, thoroughly covers each aspect of the question, and demonstrates understanding and mastery of the lesson. The paper should include information and issues of state and local importance.
	35 pts.



	Critical Analysis - logical process of analyzing and reporting information that examines and explains the topic selected. The paper should go beyond simply listing facts and must include why the concept is relevant to the student’s life. 
	25 pts.

	Organization- The paper should have an orderly structure that demonstrates a logical flow of ideas.
	15 pts.

	Mechanics- spelling, grammar, punctuation, font size, double spacing, citation, etc. Essentially, the paper should meet all specifications and be executed following rules of proper written English.
	15 pts.


Group Learning Activity

Lesson: 
The Development of Food and Fiber Crops
Assignment: 
Choose one of the topics below and research it. With your group, prepare a presentation to teach the class your concept.

1.
Analyze a food to determine the plants it contains.

2.
Name the place of origin of 15 food crops.

3.
Outline a procedure that early plant breeders might have used to domesticate a wild plant species.

4.
Define plant breeding, domesticated plants, crop evolution, natural and artificial selections, genetic variation.




Your presentation should include the following:
1. A lesson plan outlining exactly what your group will teach and how the information will be taught

2. A Power Point of at least twelve slides

3. Notes containing the information the class will be responsible for (these can be printed and given to the class, written on the board, or part of the Power Point). A copy of the notes will be turned in to the instructor.

4. Some type of interactive activity for the class (game, problem solving activity, interactive model, etc.)

5. Your group must also prepare an assessment for the class. This assessment can be written or oral, but should show the instructor that the class understands and has retained the material being taught.

Due Date:

Points/Grade Available:

All work must be original. No plagiarism! Any use of  

another’s ideas without giving credit will result in a zero.

                                                  Group Learning Activity Rubric

	Lesson Plan – The group submits a thorough, detailed lesson plan highlighting the content and organization of their lesson.
	10 pts.

	PowerPoint – The group presents a Power Point of at least twelve slides that contains information and pictures vital to the lesson with additional information or examples for enhancement.
	20 pts.

	Interactive Activity – Some type of interactive activity is used to help teach the lesson. The activity should contribute to the mastery of content and involve the entire class in some way.
	15 pts.

	Assessment – A fair, thorough assessment is prepared and administered based on the information presented to the class. Poor grades on the assessment by a few members of the class are excusable, but if the entire class has difficulty, the points awarded in this category may be lowered at the discretion of the instructor.
	   15 pts.

	Content – The group should cover the concept (within reason) in entirety. The group may study actual lesson plans to help decide what should be emphasized.
	    25 pts.

	Overall Effect – The group is prepared, enthusiastic, and interesting, and the lesson flows smoothly. 
	    15 pts.


Presentation Learning Activity
Lesson:
The Development of Food and Fiber Crops
Assignment:
Choose one of the topics below, research it, and prepare a presentation that answers the question or explains the concept and shows why it is relevant to your life.




1.   Analyze a food to determine the plants it contains.
2.
Name the place of origin of 15 food crops.

3.
Outline a procedure that early plant breeders might have used to domesticate a wild plant species.

4.
Define plant breeding, domesticated plants, crop evolution, natural and artificial selections, genetic variation.

Minimum Requirements:
Oral Report Option

1.   Write a paper on one of the topics and orally present your work to the class.

2.   Paper may be double-spaced and should be at least one page in length, resulting in a two to five minute presentation. 

3.   At least two references must be properly cited. 

4.   The presentation of the report will be graded secondary 

      to the content of the paper.

PowerPoint Option

1. Presentation should be at least ten slides in length

2. Presentation should include at least four photos.

3. Presentation should be two to five minutes in length.

4. Grammar and spelling will be graded by the same standards as any other written assignment.

5. At least two references must be properly cited.

Poster Option:

1. Prepare a poster that answers/explains one of the topics. You will present your poster to the class.

2. Your poster should include both text and graphics that help communicate your research.

3. At least two sources of information should be properly cited on the back of the poster.

4. Neatness and appearance of the poster will be graded.

5. Poster presentation should last two to five minutes.

Due Date:

Points/Grade Available:

For all presentations: All work must be original. No plagiarism! Any use of another’s work or ideas without giving proper credit will result in a zero.

Presentation Learning Activity Rubric

	Content- offers current information on the topic chosen, thoroughly covers each aspect of the question, and demonstrates understanding and mastery of the lesson. The presentation should include information and issues of state and local importance.
	40 pts.

	Critical Analysis/Organization – The presentation shows a logical process of analyzing and reporting information that examines and explains the topic selected. The presentation should go beyond simply listing facts and must include why the concept is relevant to the student’s life.
	20 pts.

	Presentation – The student makes a genuine effort to present, not just read the material. The student should present with confidence using techniques like eye contact and voice inflexion to make his or her point. Although content takes precedence over presentation, the experience of successfully presenting in front of a class is part of the basis of this assignment.
	25 pts.

	Mechanics- spelling, grammar, punctuation, font size, double spacing, citation, etc. Essentially, the presentation should meet all guidelines set forth and should be executed in proper written English. For the poster, this includes neatness and appearance.
	15 pts.


Lesson Evaluation

1) Archaeologists estimate that people have been farming for less than 
 years.

2) Agriculturists, unlike hunters and gatherers, depend on 


 plants and animals.
3) What is one trait that might have made early farmers choose a certain variety of plant?
4) What does domestication include?
5) Selective mating of plants is called 



.
What are two desired traits in selecting plants?
6) 
7)

8) Breeding two different types of plants is supposed to help the offspring have the positives from both parents. This is known as 

 vigor.
9) Many wild plants are selected for crop breeding because of their resistance to disease and their ability to thrive in the climate they are found. This can be attributed to 

 


.
10) Discuss the origins of the plant your group researched.
Lesson Evaluation Key

1) 10,000
2) domesticated

3) Larger kernels, different colors, or they may have grown taller, seed heads that didn’t shatter.
4) collecting, saving, and planting seeds

5) plant breeding

6) higher yield, disease resistance, better taste, producing fruit at a certain time of year

7) “”

8) hybrid

9) natural selection

10) answers will vary
Teacher Notes

Essential Question: 

How has the development of plant domestication and management impacted agriculture and humans in general?
Vocabulary
Agriculture
Hunter-gatherers
City dwellers
Domestication
Crop evolution
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