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Unit: 8.1 Methods of 









Reproduction in Plants
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  Introduction
Course: 02.441 Plant Science Biotechnology

Unit 8: Sexual Reproduction in Plants
Unit Development Template Annotation 

(Briefly describe the topics, methods, technology integration, etc.)
In this unit students will describe sexual reproduction in plants and describe asexual reproduction in plants. Students will identify the advantages of each type of reproduction and list agronomically important crops that are produced by the various methods. Students will list examples of sexual and asexual reproduction.
Grade(s)

· 9-Ninth

· 10-Tenth

· 11-Eleventh

· 12-Twelfth

Time:  (Enter time in number of 50 minute periods)
1
Author


Notes to the Teacher (optional)
Students with disabilities: For students with disabilities, each instructor should refer to the student's IEP to be sure that the accommodations specified in the IEP are being provided within the classroom setting. Instructors should also 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.
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  Standards
GPS Focus Standards:
AG-PSB-8-a: Describes sexual and asexual reproduction in plants and lists examples. 

AG-PSB-8-b: Identifies the advantages of each type of plant propagation. 

AG-PSB-8-c: Categorizes important agronomic and ornamental plants based on commercial propagation methods. 

AG-PSB-12-c: Prescribes plant propagation procedures based on economics and reproduction success rate. 

AG-PSB-12-d: Differentiates between sexual and asexual reproduction. 

AG-PSB-12-g: Propagates plants though sexual and asexual reproduction. 
GPS Academic Standards:
ELA10RC2 (c), Relates messages and themes from one subject area to those in another area
SB2, Students will analyze how biological traits are passed on to successive generations.

SB2 (e), Compare the advantages of sexual reproduction and asexual reproduction in different situations.
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  Understanding and Goals
Unit Understandings, Themes, and Concepts:  Provide the deep understandings and concepts the student should retain as a result of this Unit. These are the enduring understandings.
Students will understand the methods of reproduction in plants and why it is important to modern agriculture.
Primary Learning Goals:  Provide a list of the Essential Questions, Knowledge and Skills the student will know, understand, and be able to answer or demonstrate as a result of this Unit. All Primary Goals must be related to standards addressed in the Unit.
Why is it important to understand the difference between sexual and asexual reproduction?
Why is it important to understand which plant parts are used in asexual reproduction?
Why is it important to understand the advantages and disadvantages of each type of propagation?
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  Balanced Assessment 
Assessment Method/Type:  
	
	Constructed Response
	
	Peer Assessment

	x
	Combined Methods
	
	Selected Response

	
	Informal Checks
	
	Self Assessment


Assessment Title:  
Description/Directions:  Provide detailed description & directions so it will provide accurate results for any teacher wishing to replicate it.
Attachment – Supplemental Resource Title:  (Optional) List the title of any attachment associated with the assessment.
Herren, Ray V. The Science of Agriculture: A Biological Approach. Delmar Publishers, Inc.  Albany, NY.  ISBN 0-8273-5811-3.  1997.
Secondary Text for teacher planning and occasional student use:
Barden, John A., R. Gordon Halfacre and David J. Parrish.  Plant Science.  McGraw-Hill Book Company.  New York, NY.  ISBN 0-07-003669-1. 1987.

Web Resources: (Optional) List the title of the web resource associated with this Unit Development Template Assessment.
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  Unit Performance Task(s) 
Performance Task Title:
Description/Directions:  Provide detailed description & directions so it will provide accurate results for any teacher wishing to replicate it.
Rubric for Performance Task:  Attach rubric used in the assessment of this Unit Performance Task or submit as separate file.
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  Sequence of Instruction and Learning
Sequence of Instruction and Learning:  List the sequence of instruction and learning for this Unit Development Template.
Materials and Equipment:

Navel oranges and seeded oranges

Video: Sexual Reproduction in Plants from DeKalb Agriculture Association, Inc.  Educational Division, DeKalb, Illinois or Sexual Encounters of the Floral Kind from Carolina Science #K3-49-5932-V.

Handout 8.1.1
Introduction and Mental Set

Bring navel oranges and ordinary oranges to class.  Slice both types of oranges in half.  Ask the students to identify the way the navel oranges are reproduced since they don=t have seed.  The naval oranges are reproduced asexually by grafting.  The seeded varieties can reproduce from seed.  Why would producers want to grow seedless oranges?  They are in great demand by consumers.  Distribute the oranges to the students.


Discussion

1. What is asexual reproduction?


A. Asexual reproduction involves no change in chromosome number.  


B. By separating cells or organs from the parent plant and growing them into new plants.


C. Reproducing plants by means other than seed.


2. What are the below ground plant parts used in asexual reproduction?


A. Roots


B. Tubers


C. Rhizomes


D. Bulbs

3. What are the above ground plant parts used in asexual reproduction?


A. Stolons


B. Stems


C. Buds


D. Leaves

4. What are some methods of asexual reproduction used in horticulture?


A. Cuttings


B. Grafting


C. Divisions


D. Tissue culture

5. What are the advantages of asexual reproduction?


A. Faster means of reproduction


B. Create an exact duplicate of the plant


C. Thousand of plants from one tissue culture
6. What is sexual reproduction?

It involves meiosis to divide the chromosomes in each gamete and the fusion of gametes (sperm and egg).

7. What are the advantages of sexual reproduction?


A. Most species have a high seed germination rate.


B. With most agronomic crops it is easier and cheaper to plant from seed.

8. Show video: Sexual Reproduction in Plants from DeKalb Agriculture Association, Inc.  Educational Division, DeKalb, Illinois or Sexual Encounters of the Floral Kind from Carolina Science #K3-49-5932-V.

9. What are some agronomically important crops produced by the various methods?


A. Sexual (seed)



-Beans



-Corn



-Rice



-Vegetables



-Tomatoes


B. Asexual



-Apples (grafts)



-Strawberries (stolon)



-Currants (layering)



-Orange (graft)



-Potato (division)

10. Laboratory


A. Have the students propagate various greenhouse plants using the various methods described above. (Note: Asexual methods will be covered in more detail in Unit 12-1.)


B. Complete the activity on Amaryllis Pollination, handout 8.1.1.

Summary     

Review:

Sexual propagation and its advantages

Asexual propagation and its advantages

Evaluation
Written text

8.1.1

Amaryllis Pollination
Type of Entry:






Target Audience:

Project







Life Science




Biology

Type of Activity:






Advanced/AP Biology
Hands‑on Activity






Environmental Studies


Inquiry lab







Genetics
Authentic assessment
Group/cooperative learning

To explain plant reproduction, identify plant anatomy, discuss hybrids, and explain how seeds form.


Background Information:
Divide students into groups and give each group a mature amaryllis bulb. Along with pots, soil and minimal planting instructions, their overall task is to raise the next generation of amaryllis.  Require that they keep a log noting timing and amounts of water and fertilizer, growth of bloom stem and leaves in cm, and any other information that they choose, such as sun and temperature conditions.

When the flowers open, ask them to transfer the pollen from the male parts to the female part of the flower by hand. Predict‑whether self‑pollination or cross‑pollination with another plant with the same or different colored flowers will produce the most seeds. They must improvise to find ways to mark flowers and prevent further pollination. The seeds mature in the ripening ovary over the next few weeks. When the ovary splits, count the seeds and plant them.  Record the number of seeds and germination rates.

Students are allowed to take their seedlings home if they wish. Take the mature bulbs and seedlings home and plant them in a garden for the summer and bring them in after the first frost to dry for January planting. This keeps the cost down. It takes three years to produce a bulb that will flower.

Students are required to:
Plant bulbs, measure the grown of bloom stem and leaves, and record this and any  other pertinent data in a log.

Predict success, in terms of number of offspring, of self‑pollination and  

cross‑pollination a plant with flowers of the same or a different color, and conduct the appropriate crosses.

Students should also figure out how to mark flowers and prevent unwanted crosses.

Count and plant the seeds when they mature.

Project time:
Little preparation time is required. Planting the bulbs, counting and planting seeds takes one class period at most.  Daily log entries and pollination can be done at the beginning or end of a class period. The bulbs take about four weeks to flower. The seeds form in two or three weeks after pollination, and seedlings appear in three or four weeks after planting.

Abstract:
This activity allows students to follow plant reproduction from planting Amaryllis bulbs through pollination of the flowers, production of seeds, planting of those seeds, and finally the growth of a new generation of plants. Students hypothesize about the results of different crosses, keep a log of observation and data, and summarize the results.

Materials needed:
One Amaryllis per two students

Potting soil

Pots

Procedure:

Students plant their bulbs and begin a log in which they record the length of both the bloom stem and one leaf in cm daily as well as timing and amount of water. They also record other observations of their own choosing, like sun and temperature conditions of the addition of the fertilizer. When the flowers open, they transfer pollen from the male parts to the female part of the flower by hand. They should predict whether self-pollination or cross-pollination with a plant with the same or different colored flowers will produce the most seeds. They must improvise to find ways to make flowers and prevent further pollination.

The petals fall off after a week or so and this provides an opportunity to discuss why the petals are so bright and why they fall. The seeds mature in the ripening ovary over the next few weeks. When the ovary splits, students count the seeds and plant them. The number of seeds and germination rates are recorded.

Evaluation:
Students write a Lab Report that includes their hypothesis, results and conclusions. Student logs are also considered. Classes analyze both their own data and class data.

Extensions:
Have students bring in soil, test it for pH, N, P, K and add the necessary nutrients. Seeds can be planted in both nutrient deficient and remediated soil. Water pH can also be measured. Ask questions about where these bulbs grow in the wild leads to research involving geography, natural pollinators, consequences of loss of this pollinator, symbiosis, flower‑insect evolution. Use a digital camera to photograph the flowers, then use them in computer composed lab reports.

Pollen grains can be viewed under the microscope and compared with other types of pollen. In addition, a few petals can be mashed and run through paper chromatography to separate the pigments. By graphing the daily height of their plants on one graph and the rate of growth (increase per day) on another, students can understand the difference between these two concepts when they encounter them in less tangible situations like enzyme reactions.

This lab:
Requires no special equipment and is inexpensive if you save the bulbs from year to year. Gives students practice in using the scientific method, hypothesizing, predicting, and problem solving. This is a great way for students to learn about plant reproduction, plant anatomy, hybrids, and best of all, they see how seeds are formed and where they come from. They seem to connect with growing things. In addition, it gives examples of monocots and brightens the room.

Lynne Chase
Southern Regional High School

Manahawkin, NJ 08050

email: AELChase@aol.com
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