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Unit: 8.4 Fruits and Their 







Functions in Reproduction
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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 define fruit and parthenocarpic fruit and describe the types of fruits. Students will describe the role fruits play in reproduction and describe how fruits are formed. Students will define key terms related to fruits.
Grade(s)

· 9-Ninth

· 10-Tenth

· 11-Eleventh

· 12-Twelfth

Time:  (Enter time in number of 50 minute periods)
1.5 
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-m: Defines fruit set and parthenocarpic fruit. 

AG-PSB-8-n: Classifies the types of fruits and flowers. 

AG-PSB-8-o: Describes the formation and role fruits play in reproduction. 

GPS Academic Standards:
SCSh6, Students will communicate scientific investigations and information clearly.
SB2, Students will analyze how biological traits are passed on to successive generations.
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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 importance of fruit in 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 various classifications of fruit?  
What is fruit set and why is it important?

How does fruit develop?

Why is pollination important in fruit development?

What role do fruits play in reproduction?
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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.
Lee, Jasper S. & Diana L. Turner.  Introduction to World AgriScience and Technology.
Interstate Publishers, Inc.  Danville, IL.  1997.

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:

Transparencies 8.4.1 - 8.4.3
Introduction and Mental Set


Display various fruits as the class begins.  Fruits such as corn and peas that are usually considered vegetables should be included among with a few inedible fruits.  Ask the students to state which ones are fruits and which ones are vegetables.  Explain that they are all fruits.

Discussion

1. Define the following:



A. Fruit: the ripened ovary of any flowering plant.


B. Pericarp: the outer layer of the ovary wall.


C. Endocarp: the inner area of the pericarp.


D. Mesocarp: the center portion of the pericarp.


E. Exocarp: the outer skin-like part of the pericarp.


F. Locule: a single cavity of a compound ovary.

2. What are the various classifications of fruit?  


A. Simple fruits: examples are tomatoes, peaches, and apples.


B. Aggregate fruits: examples are strawberries and raspberries.


C. Multiple fruits: an example is the pineapple.


D. Fruits can also be classified as either fleshy or dry.  


-In fleshy fruits the pericarp is soft and fleshy at maturity. 


-Dry fruits have a hard pericarp at maturity.

Have the students name fruits that fit into the various categories.

3. What are types of fleshy fruits?  Display and discuss transparency 8.4.1.


A. Berry: the pericarp is fleshy and usually edible, ex. tomato.


B. Pepos: these are berries that have hard rinds around the fruit, Ex. watermelon.


C. Hesperidiums: fruits with leathery rinds, ex. orange.


D. Drupe: these have a thin exocarp, a mesocarp that is thick, and a hard endocarp.  Ex. peach, plum.


E. Pome: the parts produced by the pericarp are enclosed by fleshy parts that develop from parts of the flower other than the ovary.  Ex. pear, apple.

4. Dry fruits can be either dehiscent or indehiscent.  Dehiscent fruits split along definite seams at maturity, where as indehiscent fruits do not split at any certain point.


A. What are types of dehiscent fruits?  Display and discuss transparency 8.4.2.


-Legume: one locule splits along two sutures.  Ex. peas


-Follicle: one locule splits along one suture.  Ex. macadamia.


-Capsule: has two or more locules which can split in various ways.  Ex. cotton and poppy


-Silique: has two fused locules which separate at maturity.  Ex. cabbage and mustard.


B. What are the types of indehiscent fruits? Display and discuss transparency 8.4.3. 


-Achene: has one seed which is separable to the ovary walls with the exception of where it is attached to the pericarp.  Ex. sunflower.


-Caryopsis: grain; has one seed which is completely fused to the pericarp. Ex. corn and wheat.


-Nut: has a hard pericarp throughout.  Ex. pecans, walnuts, and acorns.


-Samara: has one or two seeds with the pericarp forming a winglike outgrowth.  Ex. yellow-poplar.


-Schizocarpia: winged achene.  Ex. maple.

5. What is fruit set?


Once fertilization has taken place, an embryo is formed and the fruit starts to develop, this is called fruit set.

6. What is the importance of fruit set?


A. Good fruit set is important to ensure an adequate crop. 


B. Sometimes too many fruits are set so that thinning is necessary, peaches are a good example.  


C. If the peaches are not thinned the fruit will remain small.


D. If too few fruit are set, the tree will produce only a few large peaches.

7. How does fruit develop?

Fruit develops in stages:


A. Initiation of ovary tissues.


B. Prepollination development of the ovary.


C. Postpollination and post-fertilization growth.


D. Ripening, maturity, and senescence of fruit.

During the prepollination stages fruit growth is a result of cell division and enlargement.  The size of the fruit at maturity results from an increase in both the size and number of cells.

8. Why is pollination important in fruit development?


A. Pollen grains contain high amounts of auxins which cause the ovary to develop into a fruit.  


B. Good pollination is also important to ensure good fruit set.

9. What role do fruits play in reproduction?


A. Fruits contain seeds necessary for the growth of the next generation.  


B. Fruits are very important in seed dispersal.  


C. Animals eat some fruits that are edible and scatter them.  


D. Other fruits are designed to be scattered by wind or water.

10. What are apomictic and parthenocarpic fruits?

Most seedless fruits fall into one of these categories.


-Apomixis is a nonsexual form of reproduction in which no fusion of the male or female gametes takes place.  


-Parthenocarpic fruits are fruits that develop without fertilization.

11. Laboratory

Have various kinds of fruits available.  Have each student select three or four fruits.  The students should then tell what kind of fruit it is and into which category it belongs.  Next, the students should dissect the fruits and identify the various parts such as the endocarp, mesocarp, seed, locule, etc.  After lab, have the students test the fruits for edibility.

Summary

Review the importance of:

Fruit development

Fruit set

Role of fruits in reproduction

Terminology

Evaluation

Written test

Laboratory activity

8.4.1

Fleshy Fruits
Types



Description



Examples

Berry


The pericarp is fleshy


Tomato

and usually edible



Pepos


Berries with hard rinds
       

Watermelon

around the fruit

Hesperidiums

Fruits with leathery rinds

Orange

Drupe


Fruits with a thin exocarp

Peach

and a hard endocarp


Plum

Pome


Parts produced by the pericarp
Pear

are enclosed by fleshy parts 
Apple

that develop from parts of the 

Flower other than the ovary


8.4.2

Dehiscent Fruits
Types



Description



Examples

Legume



One locule splits along two
Peas

sutures

Follicle



One locule splits along one
Macadamia

suture
Capsule



Has two or more locules 
 
Cotton

which can split in various

Poppy

ways




Silique



Has two fused locules which
Cabbage

separate at maturity


Mustard
8.4.3

Indehiscent Fruits
Types



Description



Examples

Achene



One seed which is


Sunflower

separable to the ovary



walls with the exception



of where it is attached to 

the pericarp
Caryopsis


Grain; has one seed which

Corn

is completely fused to the
Wheat

pericarp




Nut




Has a hard pericarp 

Pecans

throughout



Walnuts

Acorns

Samara



Has one or two seeds

Yellow-

with the pericarp forming

poplar

a wing-like outgrowth

Schizocarpia


Winged achene


Maple
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