	[bookmark: TOPOFDOCUMENT]Name of Unit: Propagation and Genetic Modification
(Approximate Time Frame: 4 weeks)

	OVERVIEW: 
Each content teacher will cover the standards with their classes before beginning the culminating projects.  Students will work in mixed collaborative teams from Science, Math and CTAE to explore seed propagation, transgenic seeds, genetically modified foods and the data analysis connecting these topics.  The team members will be responsible for teaching their group what is needed from their content area, while keeping a consistent conversation about the relationship between the Science, Math, and Agriculture standards. Ultimately, the math and science lessons will support the Agriculture students in completion of their Supervised Agricultural Experience (SAE) Project.

Upon completion of the studies and activities in Science and Math class, students will create a portfolio meeting the requirements for their SAE Project. Their portfolio will contain the following:
· Prezi presentation demonstrating knowledge of genetic engineering and GMO crops 
· Complete data analysis of survey results, including dot plots, frequency tables, box plots, and measures of center and spread.


	STANDARDS ADDRESSED IN THIS UNIT

	CTAE Standards
AG-GH/PS-3, Students will discuss the importance of sexual reproduction in plants.
a. Discuss the importance of plant propagation
b. Explain the difference between sexual and asexual propagation
c. Describe the factors involved in planting seeds

AG-GH/PS-2.  Students will identify plant parts, growth, and reproduction processes.
a. Explain the three phases of plant life (dormancy, vegetative, reproductive). Describe the difference between annuals, biennials, and perennials.
b. Identify vegetative structures and functions of plant parts (i.e.…leaves, stems, roots).
c. Identify sexual reproductive structures and functions of plant parts (i.e.…flower, fruit, seeds).
d. Identify asexual reproductive structures and functions of plant parts (i.e.…stems, roots) 
e. Explain the growth processes of plants (i.e.…germination, photosynthesis, transpiration, respiration, osmosis, etc.).

	Science Standards
SB2: Students will analyze how biological traits are passes on to successive generations.
e. Compare the advantages of sexual reproduction and asexual reproduction in different situations.
f. Examine the use of DNA technology in forensics, medicine and agriculture.


	Math Standards
SCSh5. Students will demonstrate the computation and estimation skills.
Summarize, represent, and interpret data on a single count or measurement variable 
MCC9-12.S.ID.1 Represent data with plots on the real number line (dot plots, histograms, and box plots).
MCC9-12.S.ID.2 Use statistics appropriate to the shape of the data distribution to compare center (median, mean) and spread (interquartile range, standard deviation) of two or more different data sets. (Standard deviation is left for Advanced Algebra, use MAD as a measure of spread.) 
MCC9-12.S.ID.3 Interpret differences in shape, center, and spread in the context of the data sets, accounting for possible effects of extreme data points (outliers).
Summarize, represent, and interpret data on two categorical and quantitative variables 
MCC9-12.S.ID.6 Represent data on two quantitative variables on a scatter plot, and describe how the variables are related.
Standards for Mathematical Practice 
1. Make sense of problems and persevere in solving them. 
Students must interpret and describe the situation based on the frequency graph. 
2. Reason abstractly and quantitatively. 
Students must recognize what the frequency graph represents. 
3. Construct viable arguments and critique the reasoning of others. 
Students must defend their choices mathematically.

	ENDURING UNDERSTANDINGS

	Agriculture: 
· Students will learn about plant parts and functions and about plant propagations.

Science: 
· There are two main modes of reproduction – asexual and sexual. 
· Humans use genetic engineering to artificially change organisms for our benefit. 
· There are advantages and disadvantages to using transgenic organisms.

Math:  
· Know how to compute the mean, median, interquartile range, and mean standard deviation by hand in simple cases and using technology with larger data sets. 
· Find the lower extreme (minimum), upper extreme (maximum), and quartiles. 
· Create a graphical representation of a data set. 
· Present data in a frequency table. 
· Plot data on a coordinate grid and graph linear functions. 
· Recognize characteristics of linear and exponential functions. 
· Write an equation of a line given two points. 
· Graph data in a scatter plot and determine a trend.


	ESSENTIAL QUESTIONS

	Agriculture: 
Do plants reproduce?
How do plants propagate?
What factors affect seed germination?

Science: 
What are transgenic organisms? 
What are the benefits of creating transgenic organisms? 
What are the drawbacks to using transgenic organisms?
How does sexual and asexual reproduction provide advantages and disadvantages for plants?

Math:
How can I use visual representations and measures of center and spread to compare two data sets?
What do frequency graphs tell me about the center and spread of data?
What do box plots tell me about the center and spread of data?
How are box plots and frequency graphs related?
What is correlation, and what are reasonable ways to measure it?

	CONCEPTS

	Agriculture: 
· Plant propagation
· Seed germination
· Parts of seeds

Science: 
· Asexual and Sexual Reproduction
· Restriction enzymes
· Transgenic organisms
· Genetic engineering

Math: 
· Mean, median, interquartile range, and mean standard deviation by hand in simple cases and using technology with larger data sets.
· Lower extreme (minimum), upper extreme (maximum), and quartiles.
· Graphical representation of a data set.
· Frequency table.
· Coordinate grid and graph linear functions.
· Linear and exponential functions.
· Write an equation of a line given two points.
· Scatter plot and determine a trend.
· Slope of a line from any representation.
· Identify the y-intercept from any representation.
· Be able to use graphing technology.

	MISCONCEPTIONS
	PROPER CONCEPTIONS 

	Agriculture: All seeds germinate.  All seeds are formed the same way.

Science: Transgenic organisms are dangerous to use.

Math: 
Students may think that a uniform distribution indicates that most values are similar
	Agriculture: There are many factors involved in plant propagation. The variety of plant determines how the seed develops.

Science: Many transgenic organisms are used today and provide many benefits.

Math:
A uniform distribution tells us that the values have similar frequencies, while the values themselves may be different. 




	LANGUAGE:

	Agriculture: 
Seed, propagation, germination, light, vigor, oxygen, fire, temperature, stratification, scarification, photosynthesis, Transpiration, Respiration, Osmosis

Science:
Genetic engineering, restriction enzymes, transgenic organisms (genetically-modified organisms)

Math: 
Association. • Bivariate data. • Box Plot • Box-and-Whisker Plot • Categorical Variables• Center• Conditional Frequencies• Correlation Coefficient. • Dot plot. • First Quartile (Q1)• Five-Number Summary• Histogram• Interquartile Range • Joint Frequencies • Line of Best Fit • Marginal Frequencies • Mean Absolute Deviation• Quantitative Variables• Residuals (error)• Scatter plot• Second Quartile (Q2)• Shape• Symmetry • Number of Peaks • Direction of Skew• Uniformity• Spread• Third quartile. • Trend• Two-Frequency Table


	EVIDENCE OF LEARNING 

	Assessments:  

Agriculture: Can students explain the development of seeds? Can students complete the process of seed germination?

Science: Can the student differentiate between sexual and asexual reproduction? Can the student explain the basic process of genetic engineering using correct terminology? Can the student provide examples of genetically-modified (transgenic) organisms? Can the student articulate an argument for or against the use of genetically-modified organisms?

Math: Can the student calculate mean, median, mode, range, and mean absolute deviation? Can the student use a box plot, frequency table, and dot plot?

Culminating Activity: Can the student apply their knowledge of reproductive modes and genetic engineering gained in science class, their skills in data analysis gained in math class, and their knowledge of plant propagation and seed formation and  germination gained in agriculture class to their SAE project.

	TASKS

	The collection of the following tasks represents the level of depth, rigor, and complexity expected of all students to demonstrate evidence of learning.

	Task(s):

Agriculture: Students will germinate sunflower seeds.

Science: Students will compare sexual versus asexual reproduction using a Venn Diagram. Students will use their notes and internet research to assess the use of transgenic organisms and generate an argument for or against the use of GMOs. Students will create a Prezi presentation demonstrating their knowledge of genetic engineering and genetically-modified organisms.

Math: The students will explore the Five Number Summary, box plots and basic statistics during the unit which correlates with Unit 4 of Coordinate Algebra Common Core.  The culminating activity for the math classroom will be conducting a survey of the their peer’s knowledge of the genetically modified foods into a portfolio of data analysis including a box plot, measures of center and measures of spread.

STEM Activity: 
Utilizing the Agriculture, Science and Mathematics classes, students will explore the topics of plant propagation and genetic modification as well as perform a data analysis of students’ awareness of genetically-modified food.  The connected culminating activities listed above will demonstrate students’ understanding of the real-world application of genetic modification and how it applies to transgenic seeds.














	
UNIT RESOURCES

	What 21st Century Technology was used in this unit?
Top of Form
Agriculture: PowerPoint

Science: PowerPoint; Use of internet in webquests to research transgenic organisms; Prezi software

Math:  Computers for display and documentation of data, calculators for computation and whiteboard for explanation and demonstration.



Science:Bottom of Form






	Delivery Mechanism Suggestions

Suggestion 1: Agriculture instruction may be taught in General Horticulture. The plan has been written for 50 minute class periods and for classes with students on all levels. Collaboration with the local Science and Math teacher determines the method of delivery. 



			Sequence of Instruction


	Day 1

	
	Agriculture Instruction
	Science Instruction
	Math Instruction

	Day 1
	Opening: Answer: Do plants reproduce?
Teacher will review and explain the function of a seed and its role in sexual reproduction in plants via Sexual Propagation PowerPoint.

Work Session:  
1. Sexual Propagation PowerPoint Notes: Identify seeds as a reproductive plant part by taking notes from Sexual Propagation PowerPoint.
2. Answer the Quick Review questions from the slide presentation.
3. Create note cards: 3 parts of seed & their functions

Formative Assessments: 
1. Students will participate in Q& A session about sexual propagation.

Closing/Assessment: 
List 5 facts learned from the lesson.

	Key Question(s): How do organisms reproduce?

Opening: Bellringer Question: 

Work Session:  Teacher will give Asexual versus Sexual Reproduction PowerPoint notes (Science Appendix). At the beginning, students are instructed to start a Venn Diagram comparing and contrasting asexual and sexual reproduction. They will take notes and continue to fill in their Venn Diagram.

Formative Assessments: 
1. Students will be instructed to compare their Venn Diagrams with their neighbors and to ask the teacher about inconsistencies.
2. Teacher will ask class: Why is sexual reproduction more common? Class will discuss the advantages and disadvantages of sexual reproduction.

Closing/Assessment: Summary Writing Assignment – students are instructed to summarize asexual reproduction and sexual reproduction in two paragraphs.
	Opening:  How do you construct a frequency table?

Work Session:  Representing Data 1: Using Frequency Graphs (Formative Assessment Lesson (FAL) 
The task, Representing Data 1: Using Frequency Graphs, is a Formative Assessment Lesson (FAL) that can be found at the website: http://map.mathshell.org/materials/lessons.php?taskid=404&subpage=concept

Differentiation:  Students are encouraged to take notes on the concepts in the manner that best suits them. This could be in the form of note cards (www.quizlet.com), work maps, or other graphic organizers.  Students are encouraged to ask for help from peers or the teachers for confusing items

Closing/Assessment:  Upon culmination of the activity the students will demonstrate mastery of frequency tables and the understanding of these forms of data collection.

	Day 2

	Day 2
	Opening: 
Answer: What are the 3 main parts of a seed?

Work Session:  
1. Class-selected classmate will reteach the lesson from the previous day.
2. With a partner or in groups of no than 3, students will create a model of the parts of a seed separately using clay dough.
3. Students will be given approximately 10 minutes to study their seed parts and functions.
4. Teacher will assign 1 seed part to each student (via row). Students will be given 1 full minute to write the function of assigned seed part.

Formative Assessments: 
Teacher will call out various terms/topics discussed throughout the lesson. Students will provide explanation of the terms.

Closing/Assessment: In pairs, students will take turns asking their partner questions about the lesson.
	Key Question(s): How is genetic engineering used to create transgenic organisms?

Opening: Teacher will quickly review yesterday’s lesson on asexual and sexual reproduction. Then the teacher will explain that while sexual reproduction creates genetic diversity naturally, humans have started changing organisms’ genes for their own purposes. Then teacher will show Transgenic Animal Creations video – http://channel.nationalgeographic.com/channel/videos/transgenic-animal-creations/

Work Session:  Teacher will explain DNA technology notes (Science Appendix). Teacher will explain diagram in notes. 

Show animation of creating insulin using genetically-engineered bacteria: http://www.abpischools.org.uk/page/modules/diabetes/diabetes6.cfm

Formative Assessments: Students will research transgenic organisms using the Transgenic Organisms Webquest (Science Appendix). Students will need to complete Part I. 12 Bizarre Transgenic Organisms. This can be done individually (using computers or personal electronic devices) or as a class, depending on available technology.

Closing/Assessment:  Review vocab – recombinant DNA, restriction enzymes, transgenic organism
and genetic engineering. Ticket-Out-the-Door Question: Are there possible drawbacks or negative consequences of forming transgenic organisms?
	

	Day 3

	Day 3
	Opening: How do you think a seed is formed?

Work Session:  
1. Watch Seed Production in Flowers video: http://www.youtube.com/watch?v=fYSxgVGtMmU
2. Immediately following the video, students will be given 3 minutes to write down questions they may have about the video.
3. Teacher will play the video again. Students will answer questions they have written. 
4. Teacher will show video again with no sound.  The teacher will freeze each screen and discuss what is happening. Students will take notes.
5. Teacher will allow students to ask unanswered questions.

Formative Assessments:
Teacher will ask questions throughout the lesson.

Closing/Assessment: 
Students will write an 8-10 sentence paragraph summarizing the video using their notes.
	Key Question: How is genetic engineering used to create transgenic organisms?

Opening: Bellringer Question: _____ enzymes are used to cut DNA at specific locations. 

Work Session:  Students will work in pairs or alone to complete the Part II. Virtual Lab on the Transgenic Organisms Webquest (Science Appendix).

Formative Assessments: Class will discuss what they learned during the virtual lab.

Closing/Assessment: Opinion Pole: Ask students whether they would use food or medicine from organisms that have been genetically-modified. Split the room physically into a YES section and a NO section and have students stand in the respective areas. Tell students that tomorrow they will do more research specifically on genetically-modified crops. 
	:  

	Day 4
	Opening: Complete an acrostic: Sexual Reproduction

Work Session:  
1. Students will propagate 3 Sunflower seeds each.
2. Students will be assembled in groups of no more than 3. Each group will be assigned a plant which can be propagated by seed.  The group will conduct 

Formative Assessments: 
Students will track the growth of their plants.

Closing/Assessment:  
Students will make a list of edible seeds.
	Key Question(s): What are the benefits and risk of genetic modification?

Opening: Teacher asks class, “Is the act of humans changing the genetic traits of organisms a new and dangerous phenomenon?” Class can discuss answer and then watch video to introduce idea of artificial selection versus genetic modification (http://www.scientificamerican.com/video.cfm?id=what-is-a-genetically-modified-food2013-07-24) 

Work Session:  Students will research transgenic crops using the Transgenic Organisms Webquest (Science Appendix). Students will need to complete Parts III. Transgenic Organisms 

Closing/Assessment: Class discussion over the Webquest.
	Opening:  What do box plots tell us about center and spread of data?

Work Session:  Students collect data about Body Mass Index (BMI), then they create and analyze a box plot representing this data.  http://www.achieve.org/files/CCSS-CTE-Task-BMI-Calculations-FINAL.pdf

Differentiation:  Students are encouraged to take notes on the concepts in the manner that best suits them. This could be in the form of note cards (www.quizlet.com), work maps, or other graphic organizers.  Students are encouraged to ask for help from peers or the teachers for confusing items

Closing/Assessment:  Upon culmination of the activity the students will demonstrate mastery of box plots and the understanding of this form of data collection and analysis. 

	Day 5
	Opening: Select 1 member of each group to provide update of research project.

Work Session:  
1. Students will gather information about assigned seed development for research project.
2. Students will assign each group member for the day related to the seed development of their assigned plant.

Formative Assessments: Students will track the growth of their Sunflowers.

Closing/Assessment: Students will discuss their individual tasks within the group. Students will ask questions about their specific project.
	Key Question(s): What are the benefits and risk of genetic modification?

Opening: Teacher will bring up the Guess What’s Coming to Dinner page (http://www.pbs.org/wgbh/harvest/coming/coming.html). As a class, teacher will go through the examples given on the webpage.

Work Session: Students will continue researching transgenic crops using the Transgenic Organisms Webquest (Science Appendix). Students will need to complete Part IV. Transgenic Crops.

Closing/Assessment: Students will turn in their entire Webquest, Parts 1- 4. 
	

	Day 6
	Opening: Select 1 member of each group to provide update of research project.

Work Session:  
1. Students will assign each group member for the day related to the seed development of their assigned plant.
2. Students will gather information about assigned seed development for research project.
3. Students will prepare PowerPoint presentation about the seed development of their assigned plant.

Formative Assessments: Students will track the growth of their Sunflowers.

Closing/Assessment: Students will discuss their individual tasks within the group. Students will ask questions about their specific project.
	Key Question(s): What are the benefits and risk of genetic modification?

Opening: Bellringer Question: Based on your research over the past days on genetically-modified organisms, are you in support of or against eating GMO crops?

Work Session: 
Students will use the computer or personal electronic device to complete the GMO Food Debate worksheet.

Formative Assessments: Students will write their final argument for or against GMO foods.

Closing/Assessment: Either all students or select students (based either on volunteering or for a grade) will present their argument on GMO foods.
	

	Day 7
	Opening: Select 1 member of each group to provide update of research project.

Work Session:  
1. Students will finalize their PowerPoint presentation about the seed development of their assigned plant.

Formative Assessments: Students will track the growth of their Sunflowers.

Closing/Assessment: Students will discuss their individual tasks within the group. Students will ask questions about their specific project.
	 Key Question(s): How is genetic engineering used to create transgenic organisms? What are the benefits and risk of genetic modification?

Opening: Students will draw a number from a jar/basket to determine which group of students they will be in for the assigned Prezi project. The teacher will introduce the Prezi project and go over a Guide to Prezi if needed (https://teachertech2.wikispaces.com/file/view/Prezi+Guide.pdf) 

Work Session: 
1. Genetic Engineering Prezi. Students will be grouped and asked to create a Prezi presentation to show what they have learned about genetic engineering. The Prezi should include: vocabulary, genetic engineering methods, 3 examples of GM crops with benefits, and advantages and disadvantages of this technology.

2. These Prezi presentations will be used to teach the math and CTAE students about genetic engineering and transgenic crops. Science students will explain the concept to other students to prepare them for the lab.

Formative Assessments: The Teacher can check their Prezi presentation in stages if needed.

Closing/Assessment: Students will present their Prezi presentations to the class before presenting them to their respective math and CTAE teams.
	

	Day 8
	Opening: Students will choose the order in which they present their PowerPoint.

Work Session:  
1. Students will present their PowerPoint presentation about the seed development of their assigned plant.

Formative Assessments: Students will track the growth of their Sunflowers.

Closing/Assessment: Students will critique each group’s presentation.
	Key Question(s): What are the benefits and risk of genetic modification?

Opening: The teacher will ask students if they have any questions or problems with Prezi they need help on before continuing to work on their presentation?

Work Session: 
1. Students are to continue working on their Prezi presentation showing what they have learned about genetic engineering. The Prezi should include: vocabulary, genetic engineering methods, 3 examples of GM crops with benefits, and advantages and disadvantages of this technology.

2. These Prezi presentations will be used to teach the math and CTAE students about genetic engineering and transgenic crops. Science students will explain the concept to other students to prepare them for the lab.

Formative Assessments: The Teacher can check their Prezi presentation in stages if needed.

Closing/Assessment: Students will present their Prezi presentations to the class before presenting them to their respective math and CTAE teams.
	Opening:  How do you interpret correlation in data?

Work Session:  Performance Task: Equal Salaries for Equal Work?  DOE Frameworks
Represent data on a scatter plot 
Describe how two variables are related 
Informally assess the fit of a function by plotting and analyzing residuals 
Fit a linear function for a scatter plot that suggests a linear association 

Differentiation:  Students are encouraged to take notes on the concepts in the manner that best suits them. This could be in the form of note cards (www.quizlet.com), work maps, or other graphic organizers.  Students are encouraged to ask for help from peers or the teachers for confusing items

Closing/Assessment:  Upon culmination of the activity the students will demonstrate mastery of box plots and the understanding of this form of data collection and analysis.
 

	Days 9
	Opening: Finish critiquing groups that have presented research.

Work Session:  
1. Students will present their PowerPoint presentation about the seed development of their assigned plant.

Formative Assessments: Students will track the growth of their Sunflowers.

Closing/Assessment: Students will critique each group’s presentation.  Homework assignment: Students should bring in 1 bag of edible sunflower seeds.
	
	Opening: What do your classmates know about genetically modified foods?
 
Work Session:  Students should be divided into groups of 3.  Each group needs to create survey questions with quantitative answers to ask 50 students at the school about their knowledge of genetically modified foods?
 
Differentiation:  Students are encouraged to take notes on the concepts in the manner that best suits them. This could be in the form of note cards (www.quizlet.com), work maps, or other graphic organizers.  Students are encouraged to ask for help from peers or the teachers for confusing items.
 
Closing/Assessment:  The data collected during this time period will be used to create the portfolio during the last 5 days.
 

	Day 10
	Opening: Germination PowerPoint Slide 1: Fill in the blank: Seed Germination

Work Session:  
1. Teacher will provide Guided Notes using the Germination PowerPoint and Germination Teacher Notes & Demos document. 
2. Students will take notes and participate in demonstrations about germination.

Formative Assessments: 
Teacher will ask questions about germination throughout the lesson.  Students will track the growth of their Sunflowers.

Closing/Assessment: Homework assignment: Students should bring in 1 bag of edible sunflower seeds if they haven’t.
	
	Opening: What do your classmates know about transgenic seeds?
What do your classmates know about genetically modified foods?
 
Work Session:  Students should be divided into groups of 3.  Each group needs to create survey questions with quantitative answers to ask 50 students at the school about their knowledge of genetically modified foods?
 
Differentiation:  Students are encouraged to take notes on the concepts in the manner that best suits them. This could be in the form of note cards (www.quizlet.com), work maps, or other graphic organizers.  Students are encouraged to ask for help from peers or the teachers for confusing items.
 
Closing/Assessment:  The data collected during this time period will be used to create the portfolio during the last 5 days.


	Day 11
	Opening:  Select 1 classmate to re-teach the lesson.

Work Session:  
1. Selected student will re-teach the lesson including demonstrations.
2. Students will participate in re-teaching of lesson without using their germination notes. 

Formative Assessments: 
Teacher will ask questions about germination throughout the lesson.  Students will track the growth of their Sunflowers.

Closing/Assessment:  Betcha Didn’t Know: Group or Pair students (no more than 3/group). Give 5-7 minutes to study notes. Have 1 student from each group come to the front of the class. On the “GO” command, students will take turns stating 1 fact learned from lesson. They must begin each statement with “Betcha didn’t know.”  If the student hesitates, they are out of the round. Last student standing wins. Next round starts until every student has participated.

	
	Opening: What do your classmates know about genetically modified foods?
 
Work Session:  Students should be divided into groups of 3.  Each group needs to create survey questions with quantitative answers to ask 50 students at the school about their knowledge of genetically modified foods?
 
Differentiation:  Students are encouraged to take notes on the concepts in the manner that best suits them. This could be in the form of note cards (www.quizlet.com), work maps, or other graphic organizers.  Students are encouraged to ask for help from peers or the teachers for confusing items.
 
Closing/Assessment:  The data collected during this time period will be used to create the portfolio during the last 5 days.
 

	Day 12
	Opening: Complete the Seed Germination Scramble sheet.

Work Session:  
1. Students will complete the Stratification Lab.
2. Students will complete the Scarification Activity.
3. Students will complete the Scarification Lab.

Formative Assessments: 
Students will track the growth of their Sunflowers.  Students will be asked questions throughout the lesson about stratification and scarification.

Closing/Assessment:  Students will write a summary of the steps followed in both labs.
	
	Opening: What do your classmates know about genetically modified foods?
 
Work Session:  Students should be divided into groups of 3.  Each group needs to survey 50 students at the school about their knowledge of genetically modified foods.
 
Differentiation:  Students are encouraged to take notes on the concepts in the manner that best suits them. This could be in the form of note cards (www.quizlet.com), work maps, or other graphic organizers.  Students are encouraged to ask for help from peers or the teachers for confusing items.
 
Closing/Assessment:  The data collected during this time period will be used to create the portfolio during the last 5 days.

	Day 13
	Opening: Students will have 10 minutes to study seed germination notes.

Work Session:  
1. Students will be asked questions individually about seed germination.
2. Students will act out a germination concept given by the teacher.

Formative Assessments:
Students will have the opportunity to ask questions about germination concepts. 
Students will track the growth of their Sunflowers.

Closing/Assessment: Students will complete Germination Quiz. (Teacher may give test at a later date.)

	

	Opening: What do your classmates know about genetically modified foods?
 
Work Session:  Students should be divided into groups of 3.  Each group needs to survey 50 students at the school about their knowledge of genetically modified foods.
 
Differentiation:  Students are encouraged to take notes on the concepts in the manner that best suits them. This could be in the form of note cards (www.quizlet.com), work maps, or other graphic organizers.  Students are encouraged to ask for help from peers or the teachers for confusing items.

Closing/Assessment:  The data collected during this time period will be used to create the portfolio during the last 5 days.

	Day 14
	Opening: 

Work Session:  

Formative Assessments: Students will track the growth of their Sunflowers.

Closing/Assessment:  
	
	Opening: What do your classmates know about genetically modified foods?
 
Work Session:  Students should be divided into groups of 3.  Each group needs to survey 50 students at the school about their knowledge of genetically modified foods.
 
Differentiation:  Students are encouraged to take notes on the concepts in the manner that best suits them. This could be in the form of note cards (www.quizlet.com), work maps, or other graphic organizers.  Students are encouraged to ask for help from peers or the teachers for confusing items.

Closing/Assessment:  The data collected during this time period will be used to create the portfolio during the last 5 days.


	Day 15
	Opening:.

Work Session:  

Formative Assessments: Students will track the growth of their Sunflowers.

Closing/Assessment:  
	
	Opening: What does a frequency table tell you about the center of the spread of the data?
 
Work Session:  Each group will take their survey results and plot the results on a dot plot or frequency table. The group should analyze the data and look at the measures of center and spread.  See the power point on Mean, Median, and mode for review.
 
Differentiation:  Students are encouraged to take notes on the concepts in the manner that best suits them. This could be in the form of note cards (www.quizlet.com), work maps, or other graphic organizers.  Students are encouraged to ask for help from peers or the teachers for confusing items.
 
Closing/Assessment:  The data collected during this time period will be used to create the portfolio.

	Day 16
	Opening:

Work Session:  

Formative Assessments: Students will track the growth of their Sunflowers.


Closing/Assessment:  
	
	Opening: What does a frequency table tell you about the center of the spread of the data?
 
Work Session:  Each group will take their survey results and plot the results on a box plot.
 
Differentiation:  Students are encouraged to take notes on the concepts in the manner that best suits them. This could be in the form of note cards (www.quizlet.com), work maps, or other graphic organizers.  Students are encouraged to ask for help from peers or the teachers for confusing items.
 
Closing/Assessment:  The data collected during this time period will be used to create the portfolio.

	Day 17
	
	
	Opening:  Can you represent your data with a scatter plot?
 
Work Session:  The groups should choose a question to graph on a scatter plot.  
 
Differentiation:  Students are encouraged to take notes on the concepts in the manner that best suits them. This could be in the form of note cards (www.quizlet.com), work maps, or other graphic organizers.  Students are encouraged to ask for help from peers or the teachers for confusing items.
 
Closing/Assessment:  The data collected during this time period will be used to create the portfolio.


	Day 18
	
	
	Opening: Does your portfolio provide evidence and record keeping for your SAE? 
 
Work Session:  Students will clean up the data analysis portfolio to help support the Supervised Agricultural Experience (SAE).
 
Differentiation:  Students are encouraged to take notes on the concepts in the manner that best suits them. This could be in the form of note cards (www.quizlet.com), work maps, or other graphic organizers.  Students are encouraged to ask for help from peers or the teachers for confusing items.
 
Closing/Assessment:  The data collected during this time period will be used to create the portfolio.

	Day 19
	
	
	Opening: Does your portfolio provide evidence and record keeping for your SAE? 
 
Work Session:  Students will clean up the data analysis portfolio to help support the Supervised Agricultural Experience (SAE).

Differentiation:  Students are encouraged to take notes on the concepts in the manner that best suits them. This could be in the form of note cards (www.quizlet.com), work maps, or other graphic organizers.  Students are encouraged to ask for help from peers or the teachers for confusing items.
 
Closing/Assessment:  The data collected during this time period will be used to create the portfolio.

	Day 20
	
	
	Opening: Does your portfolio provide evidence and record keeping for your SAE? 
 
Work Session:  Students will clean up the data analysis portfolio to help support the Supervised Agricultural Experience (SAE).
 
Differentiation:  Students are encouraged to take notes on the concepts in the manner that best suits them. This could be in the form of note cards (www.quizlet.com), work maps, or other graphic organizers.  Students are encouraged to ask for help from peers or the teachers for confusing items.
 
Closing/Assessment:  The data collected during this time period will be used to create the portfolio.


Georgia Department of Education

Georgia Department of Education
Dr. John D. Barge, State School Superintendent  
All Rights Reserved
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Germination PowerPoint: Teacher Notes & Demonstrations
*This document is to be used by the teacher only with the Germination PowerPoint.
	Slide
	Slide Information
	Instructions

	Slide 1
	This is the Opening. 
	Give students opportunity to guess.

	Slide 2
	Answer to Slide 1. Do NOT change slide immediately.
	Ask: What do you think seed germination is?

	Slide 3
	Definition of seed germination. 
	Demonstration: Have a student with a zipped jacket & hood to stand in the front of the room. Explain: ______’s body represents the seed. As the jacket is unzipped 

	Slide 4
	WOLF TV 
	Ask: Has anyone ever watched WOLTV?(This is a fictitious channel. Allow students to be creative.)
Ask:  What do you think each letter stands for? (Don’t give the answer yet.)

	Slide 5
	Water
	Demonstration: Have 1 student fill their mouth with water so that the jaws are swollen. Explain: “____’s jaws represent the seed coat. When the seed absorbs the water, the seed coat expands and {squeeze student’s jaws slightly so that the water spews out} breaks.

	Slide 6
	Oxygen
	Change slide

	Slide 7
	Light
	Demonstration: Select a common characteristic of students (i.e. brown eyes, red jacket, blue jeans). Tell all students to put their heads down. Tell them the selected characteristic. Turn lights off. When the lights are turned back on, only the students with that trait are to sit-up/standup.  Explain: “The students standing represent the same seed.  They need light. That is the reason they germinated when the light came on.” Note: You can also explain it just the opposite.  The students lacking the trait do NOT germinate in light.

	Slide 8
	Fire
	Story: “Let’s pretend we are all seeds asleep. Our house is on fire. Are we going to stay asleep or are we going to wake up and run out?” {Let students respond.} “When seeds feel fire, they wake up from dormancy, which will be discussed again later, and this is how fire aids in germination! 

	Slide 9
	Temperature
	Demonstration: Select 3 students with extreme height differences. Line them up in the front of the class. 
(Percent) Explain:  “Count the number of students in this class. Write that number somewhere on the side of your paper. Now count the number of students with _____ (select a trait: i.e. black shoes). Write that number on top of the number you just wrote. Make it a fraction. Now turn that fraction into a percent. The students with that trait represent the seeds with the right temperature. They germinated. (Rate) Explain:  “These students are all the same type of seeds. However, this seed (tallest person) germinated faster because the temperature was just right (or not right). This seed (shortest) germinated slower because the temperature was not right (or just right).”

	Slide 10
	Vigor
	Explain: “In life, you have good people and bad people.  It’s the same when it comes to seed germination. You have good seeds and bad seeds.  Let’s relate it to students: If you come to school everyday, complete your assignments, behave in class, and are respectful, you have good vigor.  If you miss a lot of schooldays, have missing assignments, get in trouble at school, then you have bad vigor.  The goal of every seed is to have good vigor.  Remember, vigor affects germination. With germination, that is the end of that plant.

	Slide 11
	Seed Dormancy
	Ask:  “What is another way of saying seed dormancy?” Answer: sleeping seed

	Slide 12
	Stratification
	Explain: “Think about when you get home after school. Most of you head straight to the refrigerator for a snack.  Look at the word stratification. It almost looks like the word straight. The fridge has to have a low temperature to keep your food cold. Just don’t forget about the moist conditions. We will actually do a lab on stratification soon.” 

	Slide 13
	Scarification
	Explain: “ Who in here eats sunflower seeds? Think about it. When we eat them, the first thing we do is put them between our teeth to break the seed coat(shell). This is scarification!  Look at the word. It has “scar” in the beginning.  You are actually scaring the seed to break the seed coat. 
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Materials: 
2 Paper Towels
6 Sunflower seeds (unprocessed) with seed coat
Water
Refrigerator
Directions:
Day 1: Obtain paper towel and seeds. Moisten 1 paper towel.  Place it top of the dry paper towel. Line sunflower seeds horizontally on wet paper towel. Roll both paper towels and fold each end. Place in bottom of refrigerator for 10 days.  Check daily to make sure paper towel remains moist.
Day 10: Unroll and observe the change in the seeds. Record observations.



[bookmark: ScarificationActivity]Scarification Activity:Back to Top 



Materials
1 Paper towel
10 edible sunflower seeds

Directions: 
Obtain materials. When teacher says “SCAR,” students are to remove the seed coats via the example used in the lesson. Seeds are to be lined up beside the coat removed. They can not ask questions.  They may consume seeds after teacher checks for seed coat removal of all 10 seeds provided.


[bookmark: ScarificationLab]Scarification Lab:Back to Top 



Materials
5 Unprocessed Sunflower Seeds
Clear Plastic cup
Rubbing Alcohol 
Plastic wrap

Directions:
Obtain materials.  Place seeds in cup. Pour ½ cup of alcohol in cup.  Cover cup with plastic wrap.  Store at room temperature for 1 week. Monitor changes in seeds daily. Record observations.
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Germination Test (on Power Point): 
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Genetic Engineering – The process of changing the genetic makeup of an organism to introduce a desirable trait. Genes are transferred from one species into another species resulting in a transgenic organism that contains recombinant DNA. Recombinant DNA contains DNA spliced together from two different organisms. Restriction enzymes are used to splice DNA at specific base sequences into fragments.








































• 	They cut, splice together, & insert the modified DNA molecules from different species into bacteria or another type of cell that rapidly replicates and divides.
• 	The cells copy the foreign DNA right along with their own DNA.
• 	An example of this is the gene for human insulin inserted into a bacterium. This is how human insulin is mass produced.

Benefits of Transgenic Organism –
Transgenic plants
•	help farmers grow crops more efficiently and with less impact on the environment
Transgenic animals
•	widely used in medical research – as sources of medically valued proteins or pharmacological
•	food animals are being altered to be more nutritious, disease resistant or easier to raise 	

[bookmark: TransgenicOrganismsWebquest]Transgenic Organisms Webquest          Name __________________________Back to Top 



Instructions: For each of the activities below, go to the specified website. Then fill in the tables and/or answer the questions as instructed.

I. 12  Bizarre Examples of Genetic Engineering – http://www.mnn.com/green-tech/research-innovations/photos/12-bizarre-examples-of-genetic-engineering/mad-science

Complete the table.
	What are ten examples of  transgenic organisms?
	How have they been genetically-modified?
	What is the benefit for creating this transgenic organism?

	


	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	




II. Virtual Lab: Transgenic Manipulation -- http://www.pbs.org/wgbh/harvest/engineer/transgen.html

You will create a GM (genetically-modified) crop in this virtual lab. Follow the prompts and answer the following questions.

1.   How do you create a transgenic plant?


2.   What is your task in this activity?



3.   What does the gene from the bacterium Bt (Bacillus thuringiensis) produce?


Click “Begin” –
1.   What did you add to the vector?

2.   What is a vector?



3.   The Agrobacterium is known to cause diseases in plants. What ability does this bacterium have?



4.   Once the bacterium is inside a plant cell, what is it capable of doing?



5.   Why did you put the bacterium in the growth medium?





6.   Why did you add small pieces of tomato plant leaves to the Argobacterium?



7.   Why did you move the plant cells to the growth medium?




8.   What happens to the cells when you spray the herbicide on the leaf cuttings? Which cells are capable of growing as a result of the herbicide?





9.   Why did you add the plant to the growth chamber?





10. How did you test to see if the tomato plant was resistant?
III. Transgenic Organism article – http://www.actionbioscience.org/biotech/margawati.html

	How are transgenic organisms used in agriculture?
	How are transgenic organisms used in medicine?
	How are transgenic organisms used in industry?
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IV. Transgenic Crops -- http://cls.casa.colostate.edu/transgeniccrops/index.html
Click on the headings on the left of the website and answer the following questions for each page.

What are transgenic plants?
1.   What are transgenic plants?



2.   Where does the inserted gene come from?


3.   What is meant by the term genetically modified or GM crop?


4.   Why make transgenic crops? Site examples of benefits or uses of GM crops.






How do you make transgenic plants?
5.   Click on “How to Make Transgenic Plants: An animation from the University of Nebraska at Lincoln”. Click on“Overview of the Process” in the image and follow the prompts. Briefly describe the steps involved in transformation.







Evaluation and Regulation
6.   Who regulates transgenic crops in the U.S.?



Current Transgenic Products
7.   What are the four leading transgenic crops grown in the world?



8.   Explain the benefits of genetic manipulation for the following traits:
	Trait
	Benefit(s)

	
Herbicide tolerance
	

	
Bt insect resistance
	

	
Bt + herbicide tolerance
	

	
Virus resistance
	



Future Transgenic Products
9.   What are the benefits of genetically altering the following plants?

	Plant
	Benefit(s)

	
Tomato
	

	
Golden Rice
	

	
Canola
	

	
Turfgrass
	

	
Plant based vaccines
	

	
Sunflower
	

	
Coffee and Tea
	

	
Grapes and Wine
	

	
Tobacco
	

	
Trees
	




Risk and Concerns
10. Explain the four issues and concerns associated with genetically modified plants.
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WORKSHEET ON THE GMO FOOD DEBATE

A. Finding Sites in the Debate on GMO Foods
Google “GMO foods”, “genetic modification” or another such key words of your choice.  You may also try the company sites of the companies given in part 1 for a pro-GMO approach.  The anti-GMO approach is often taken up by organic farmers and organic food stores.  The government sites are nonpartisan and will give opinions on both sides of the debate. Back to Top 



a) Write down the sites you found in favor of GMO foods.
	_____________________________________
	_____________________________________
	_____________________________________
	
b) Write down the sites you found against GMO foods.
	_____________________________________
	_____________________________________
	_____________________________________
[Use the other side of the paper for additional sites you used in this exercise]

B. Articulating the Debate
a) Give at least 3 reasons why GMO foods are “the future hope for the world”. Use the back of the paper for any other reasons.
	1.


	2.

	3.

Part 2 Worksheet, page 2

b) Give at least 3 reasons why GMO foods are “Frankenfoods” and a threat to humans.
	1.





	2.




	3.





C. Formulating Your Own Arguments in the Debate
Now that you have heard from others on the GMO food debate, you are ready to give your own opinion.  Write at least 150 words on what is your opinion on GMO foods, using another piece of paper, if necessary.  You may use the following questions to help you.  What are the pieces of evidence to support your position?  Which arguments make the most sense to you?  Which arguments are suspicious to you?  If you were in charge of buying food for your school campus, would you prefer one type of food to another?



Math AppendixBack to Top 
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Five-Number Summary
Using the frequency table/dot plot above, find the Five-Number Summary in preparation of building a box plot.
Minimum:  0%
[image: ]1st Quartile:  20%
Median:  35%
3rd Quartile:  65%
Maximum:  100%
Spread of Data:  Range is 100%

Building the box plot:

Discussion of the Box Plot
From the box plot, we can see that 25% of the responders think that the percentage of genetically modified foods they eat per day is 20% or less.  50% of the responders thing that the percentage of genetically modified foods they eat per day is 35% of less.  75% of the responders thing that the percentage of genetically modified foods they eat per day is 65% of less.    
25% of the responders think that 65% or more of the food they eat per day is genetically modified.
Reality:  Per National Geographic:  The standard American diet consists of 94% genetically modified foods.
Scatter Plot of the data


Other information that can be included in the culminating activity.
Measures of Central Tendency:
Mean:  39.8%
Median:  35%
Mode:  35%
Measures of Dispersion:
Range	100% - 0% = 100%

Mean Absolute Deviation:  


Mean, Median, and Mode PowerPoint Notes:Back to Top 
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Measures of Central Tendency

* Describe what s average or typical ina set of data.
The Measures of Central Tendency are Mean,
Median and Mode.

* For more explanation about Measures of Central
Tendency: RegentsPrep
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The mean for a set of data is the
numerical average of the data set.
The mean is found by adding all the
values in the set, then dividing the sum
by the number of items in the set.

Mean is represented by ¥.




image72.png




image73.png
The median is the number that is in the
middle of a set of data.
Steps to find the median:

Putthe numbers in order from least to
greatest.
Find the number that s in the middle.
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The MODE is the piece of data that
occurs most often!
You can have

No mode

More than one mode

One mode
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These values describe the spread of the set of data.
The Measures of Dispersion, or spread, are the
Range and the Mean Absolute Deviation.

For moreinformation and explanation about
‘measures of dispersion:
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What is the Range?

* The Range is the difference between the
lowestand highest values.

* Largest Number — Smallest Number = Range
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The mean absolute deviation is the mean
(average) of the absolute value of the
difference between the individual values in
the data setand the mean. This method tries
tomeasure the average distances between
the values in the data set and the mean.
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Let’s find the Mean Absolute
Deviation of Jamie’s Science test

Remember that our x=78.4
ean Absolute Deviation i

by the number of items—o

16
s
126 is the Mean Absolute Deviation
This means that the average distance between the mean score and each data
Score is 12.6 points.
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Find the Mean, Median, and Mode for this set of Data
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Let’s check your work!

13+15+20450+16 _ 114
s s 228

* Mean:
* Median: 13 15 16 20 50 16 is the median

* Mode: Thereis no mode since no number has more
frequency thananother.
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MCCg-12.5.ID.2 Usestatistics appropriate to the shape of
the data distribution to compare center (median, mean)
and spread (range and Mean Absolute Deviation) of two or
‘more different data sets.

MCC6.SP.5 Summarize numerical data sets in relation to
their context, such as by: c. Giving quantitative measures
of center(median and mean) and variabilty (range and
Mean Absolute Deviation), as well as describing any overall
pattern and any striking deviations from the overal

pattern with reference to the contextin which the data
was gathered.
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Do plants have sex?
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AG-GH/PS-3. Students will discuss the
importance of sexual reproduction in
plants.

a.  Discuss the importance of plant
‘propagation.

b.  Explain the difference between
sexual and asexual propagation.

. Describe the factors involved in
planting seeds.
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What is Propagation?

= The process of reproducing plants

Why is Propagation important?
= It improves the quality of plants and

enhances the uses of plants in the
environment.
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Types of Propagation

= Sexual = Asexual
= Seed = Leaves
= Fruit = Stems

= Flower = Roots
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Sexual Plant Propagation
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Which plant part is most
commonly used in sexual
propagation?

SEED
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Seeds

= Seeds produced from joining of pollen and
egg

m Self-pollination

= Cross-pollination
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Composition of Seeds

= Seed Coat
= Endosperm
= Embryo
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Seed Coat

= Outside Covering
= Protection
= Transportation
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Endosperm

= Food storage
= Nourishment during germination
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Embryo

= New plant
= Result of fertilization
m Grows roots and seed leaves
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Propagation from seeds

= Quick and economical

= Proper environmental and cultural
conditions

Temperature
Moisture
Light

Media
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Advantages of Seed Propagation
= Quality

= Primed

= Develop quickly

m Less cost
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Disadvantages of Seed
Propagation

= Small, some hard to plant

= Plant too thick

» Age of seeds
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A quick review...

= What is plant propagation?

= What part of a seed provides protection for
the embryo?

m What are the four environmental conditions
that must be monitored when propagating
seeds?

= What are some advantages of seeds?

= What are some disadvantages of seeds?
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AG-GH/PS-______.  Students will discuss 

the importance of ___________ 

reproduction in plants.  

a. Discuss the importance of plant 

__________________.

b. Explain the difference between 

sexual and ______________ propagation.

c. Describe the factors involved in 

planting _________________.
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AG-GH/PS-______.  Students will discuss the importance of ___________ reproduction in plants.  


 

	a.	Discuss the importance of plant __________________.

 

	b.	Explain the difference between sexual and ______________ propagation.

 

	c.	Describe the factors involved in planting _________________.
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What is Propagation?



The process of _________________ plants

Why is _____________ important?



It improves the ____________of plants and 

enhances the _____________ of plants in the 

_______________________.
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What is Propagation?

The process of _________________ plants



Why is _____________ important?

It improves the ____________of plants and enhances the _____________ of plants in the _______________________.
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Types of Propagation



Sexual 



__________



Fruit



__________



Asexual



____________
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____________



Roots
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Which plant part is most 

commonly used in 

____________ propagation?

________________
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Which plant part is most commonly used in ____________ propagation?
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Seeds



Seeds produced from joining of 

_____________ and ________________



________________-pollination



______________-pollination
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Seeds are a form of sexual reproduction.  Seeds are produced from joining the pollen and the egg.  The pollen is the male sex cell and the egg is the female sex cell.  



If the egg and the pollen comes from the same plant it is called self-pollination.  



If the egg and the pollen come from two different plants it is called cross-pollination.  



image1.jpeg







image2.png









Seeds
= S prodused from joining of






image21.emf
__________________ of Seeds



Seed _______________



Endosperm



________________
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The three components of the seed are the seed coat, endosperm, and embryo.  We will talk about each of these in turn.  



Draw and label “composition of a seed” picture on page 63 in text (Introductory Horticulture)
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Seed Coat



Outside Covering



_______________



__________________
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The seed coat is the outside covering of the seed.  



It protects the embryonic plant.



Because there is a seed coat, the seeds can be transported and stored for long periods of time without damaging the embryo.



Refer to drawing on the board when discussing this plant part.
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Endosperm



_______________ storage



Nourishment during __________________
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**Ask:  What is the function of the seed endosperm???  



Have students think about the diagram and then give any answers to the instructor.  Correct answers would be:  food source, or food storage.



Uncover the slide and then discuss the following



The endosperm’s main purpose is to provide food for the embryonic plant during germination.  As you can see on the diagram, there is a lot of food saved for the embryo since germination requires lots of energy for the seed to “wake up”
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Embryo



______________ plant 



Result of ________________________



Grows ____________ and seed _________
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______________ plant 

Result of ________________________

Grows ____________ and seed _________
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The embryo is the new plant that is a result of fertilization from the pollen and egg as discussed earlier.  



The embryo, under the right conditions will extend roots and seed leaves to form a new plant.  
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Propagation from seeds



__________________and economical



Proper environmental and 

________________ conditions



Temperature



_____________



Light



___________________
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Seeds germinate relatively quickly and are inexpensive.  However, proper environmental and cultural conditions must be present for maximum seed germination.  



The temperature should be relatively warm with no threat of frost.  

	When would the correct time be to plant outside in Virginia???

		Late April or Early May if it is warm

The soil should be kept relatively moist but do not over water as the plant will drown.

The seeds should be exposed to bright light for best results.

The media should be light and not heavily fertilized.  You may add fertilizer later but at this stage too many chemicals could damage the germinating seed.
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Advantages of Seed Propagation



Quality



_________________



Develop quickly



Less ____________________
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So why choose seeds over other methods of propagation?  Well, there are several advantages.



Over time, many attempts have been made to improve seed quality.  Seeds are now sorted by weight and the uniformity of a packet of seeds has greatly improved.  This means that the seeds will most likely come up at the same time.



Secondly, the seeds are primed or enhanced so the growth enzymes become active and are quicker to start under the right conditions.

	**What are those right conditions as we just discussed???***

		Temperature—no threat of frost

		Moisture—moist soil but not too wet

		Light—bright sunlight is best

		Media—good mix and also needs to be light enough for the seeds to break 				through



Seeds also develop more quickly than other types of propagation (one example would be cuttings).  Germination for seeds range from about 3 to 10 days, whereas cuttings could take weeks for a small amount of root to form.



Seeds are also inexpensive.  A pack of seeds usually ranges from $.10 to $.80.  
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Some disadvantages of seed propagation are that some seeds are very small and may be hard to plant.  Usually these seeds are planted too thick in the rows or beds and many seeds get choked out.  

Another disadvantage could be the age of seeds.  After a certain time, seeds are not as viable as they once were.  Therefore, if your seeds have been sitting around a long time, they may not have a very high germination rate.  
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Basically reproducing plants.



Seed coat



Media, light, moisture, and temperature



Quality, primed, develop quickly, less cost



Small, some hard to plant, plant too thick, age
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Seed Germination
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What is Seed Germination?

*The sprouting of a seed
to grow a new plant
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WATER

« Causes the seed coat to expand and
break
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Oxygen

* Must be present
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Light

* Must be present with some seeds
* Must be absent with some seeds
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Fire

« Breaks seed dormancy
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Temperature

« Affects the % of germination
« Affects the rate of seedling growth




image38.png
Vigor

« Refers to the quality of the seed
+ Good Vigor=Good Germination
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Seed Dormancy

« Period in which growth DECREASES.

« Why is Seed Dormancy important?

— Ensures germination under favorable
environmental conditions
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Stratification

« The storing of seeds at low temperatures
under moist conditions to break dormancy
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Scarification

« Chemical or Physical treatment of seed to
break or weaken the seed coat.

« Examples
—Heat, water, soaking in a chemical, cut
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Germination TEST

« Write the proper heading on your paper.
« Use complete sentences on test.
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Germination TEST

Define seed germination.
Define seed dormancy.
Define stratification.
Define scarification.

List the factors that affect seed
germination and describe its effect.
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Asexual Reproduction

* Requires only one parent
« Offspring have 100% the same chromosomes as the
parent.
« In otherwords, the offspring are exact “clones” of the
parent. —
+ Most unicellular organisms ©
reproduce thisway. |
« Mitosis
* Movie
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Asexual Reproduction
Binary Fission i
« Bacteria

= Protists

‘Binary fssion is aform of asexual
reproduction where every organde:
i copied and the organism divides
intwo.
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Budding
« Hydra

Budding is ameans of
asexual reproduction
whereby a new individual
develops from an outgrowth
ofa parent, splits off, and
lives independently::
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Asexual Reproduction

* Fragmentation
Fragmentation isa meansof aserual
reproduction whereby s single parent

brelsinto part that regenerateinto

whole newindividuals.
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Asexual Reproduction

Regeneration

Regeneration occurs
whenabody parthas
brokenoffand the
organism growsa.
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Asexual Reproduction
‘Examples of organisms that reproduce asexually

- Hydra
* Sea Star
+ Strawberry

= Archaebacteria

+ Eubacteria s
+ Euglena \

+ Paramecium

* Yeast %
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Sexual Reproduction
* Requires two parents that each share % of the genetic
information.
« Offspring share the characteristics of each parent.

« Meiosis [ @w-
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Sexual Reproduction

* Al the members of the Animal
Kingdom
« Fish
* Mammals
« Amphibians

.B“ds '
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Sexual Reproduction

* Plant Kingdom

+ Flowers are the reproductive organs of plants.

Male flower
= Some flowers have both male and female Kplodud:lve

organs on the same flower.
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Sexual Reproduction

+ Examples of organisms that reproduce sexually
= Chickens

-
= e
A LObStﬂs - .

* Humans

« Butterflies

= Sunflowers

« Roses
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Sexual Reproduction

= Happens 2 ways
« Internally (inside)
« The eggis fertilized by sperm inside the female .-
- Mammals, birds, reptiles, insects, spiders I
« Externally (outside)
 The egg s fertilized by sperm outside the female
 The female lays the eggs and then the male fertilizes
them.
- Fish and some amphibians
- Plantsand fangi (pollen and spores)
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Sexual Reproduction...
 Most organisms (~97%) utilize this method - WHY?
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Asexual Reproduction

+ Advantages:
* Quicker
+ Dont have to find anotherindividual
« No fighting or sexual selection
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Sexual Reproduction

+ Disadvantages:
« Takes time, effort
+ Sometimes requires fighting or defense of territory
« Must find mate

* Advantage:

« GENETIC DIVERSITY! - populations with genetic

diversity can adapt (via natural selection) to
changing environmental conditions

+ Different individuals

environmental chang:

"

t least some can survive
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Summary Assignment

= Write two paragraphs with 4-6 sentences each
describing asexual and sexual reproduction.

* Paragraph1: Asexual reproductionis.
* Paragraph2: Sexual reproduction is.
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