Louisiana Team AgEd

Louisiana Agriscience Education Curriculum

Course:
Agriscience II
Unit:
Unit Seven

Lesson:
Entomology
LOUISIANA CONTENT STANDARDS AND GRADE LEVEL EXPECTATIONS
Content Standards:
     Strand:  Biotechnology in Agriculture

     Standard:  AgEd/FFA students will understand the concepts and principles of  

                      biotechnology and the relationships biotechnology has with the 

                      agricultural environment.
· BT-A:  Processes and applications affecting plant systems.
· BT-B:  Processes and applications affecting animal systems.
Strand:  Animal Systems

Standard:  AgEd/FFA students will understand the concepts and principles of animal

                  science.

· AS-A:  Environmental factors affecting livestock, poultry, and other animal systems.

· AS-B:  Diseases and parasites of livestock, poultry, and other animals.

Grade Level Expectations (GLE) 
GLE Biology:  Entomology

· Classify organisms from different kingdoms at several taxonomic levels using a dichotomous key.  (LS-H-C4).
· Compare characteristics of the major kingdoms.  (LS-H-C4).
· Analyze positive and negative effects of human actions on ecosystems.  (LS-H-D4) (SE-H-A7).

· Explain how selected organisms respond to a variety of stimuli (LS-H-F3).
PERFORMANCE-BASED LEARNING OBJECTIVES. Instruction in this lesson should result in students being able to:

1. Describe insect life cycles.
2. Classify insects by traits and structures.
3. Correlate types of crop damage to insect types.
4. Differentiate between harmful and beneficial insect
5. Assess various types of insect damage to plants.
LIST OF RESOURCES. Teachers may find the following resources useful in planning and teaching this lesson:

Textbooks
· Cooper, Elmer L(2002) Agriscience:  Fundamentals and Applications (Third Edition) Clifton Park, NY:  New York.  Delmar Publishing.

· Reiley, H. Edward, Shry, Carroll L.(2002) Introductory Horticulture (Sixth Edition) 3 Columbia Circle, NY:  Albany.  Delmar Publishing.
Web Sites
· http://www.ca/cri/mod_1_invertTax.html
· http:// http://www.unb.ca/cri/mod4_1_InvertTax.htmlwww.utahbugclub.org/lifecycle.html
· http://apexpest.com
· http://www.extension.missouri.edu
· http://www.entamology.umn.edu
· http://www.entamology.ucr.edu
· http://www.ndsu.nodak.edu
· http://www.insects4sale.com
http://www.unb.ca/cri/mod4_1_InvertTax.html

HYPERLINK "http://www.unb.ca/cri/mod4_1_InvertTax.html" \t "_blank"http://www.unb.ca/cri/mod4_1_InvertTax.html
Other Resources. The following resources will be useful to students and teachers:
· Louisiana Department of Education Curriculum Guide (1992).
TERMS. The following terms are presented in this lesson:
· Appendages
· Abdomen
· Thorax
· Exoskeleton
· Compound Eye

· Spiracles

· Mandibles

· Molt

· Metamorphosis

· Incomplete Metamorphosis

· Complete Metamorphosis

· Cocoon

· Larva

· Pupae

· Adult

· Predator

· Maggot

· Nymph
LIST OF EQUIPMENT, TOOLS, SUPPLIES, AND FACILITIES
· none
INTEREST APPROACH. 

Ask students if they enjoy eating 3 meals a day, what their favorite food is?

Then display various pictures of starved and malnourished people and ask the students what happened to them, why are they in this condition?

Then show them samples of crops damaged and destroyed by various pests and let them know that this is one of the reasons those people are in that condition.

Then display various chemical labels with cost per acre calculations followed by class discussion on usage of various chemicals for pest control.
SUMMARY OF CONTENT AND TEACHING STRATEGIES

Objective 1: Describe insect life cycles.

Anticipated Problem: What are the life  cycles of  all insects?
Content 
I.  Life Cycle of the Insect:  The stages of development of the insect are known as metamorphosis.   These developments are grouped into three types.

A.  No metamorphosis:  No metamorphosis is development without change, other than an increase in size and growth of the reproductive organs from the time the insect appears until it is an adult.  Examples are silverfish, bristletails, and springtails.

B. Incomplete metamorphosis:  Incomplete metamorphosis is development in which the insect goes through marked changes but still resembles the adult.  These changes are as follows:  egg, nymph, and, after five molts, the adult stage.  Examples are grasshoppers, bugs, leaf hoppers, and thrips.

C. Complete metamorphosis:  Complete metamorphosis is a complete transformation.  The young have no resemblance to the adult.  The insect goes through several stages including the egg, larva, pupa, and adult.  Examples of insects with complete metamorphosis are beetles, moths, fireflies, flies, bees, wasps, and fleas.

Objective 2: Classify insects by traits and structures.

Anticipated Problem: How would you classify insects by their traits and structures?
Content 
I.  Insect Classification by traits and structures:   Insects are grouped by the  way they feed on plants,  so they are grouped according to their mouth parts.

· Sponging

· Rasping- sucking

· Siphoning

· Chewing-lapping

· Chewing

· Piercing- sucking
A. Chewing Insects:  This group bites off, chews, and swallows plant parts.  The insects are equipped with strong biting and chewing mouth parts that act as scissors.  Common chewing insects are grasshoppers, beetles, and caterpillars.  Damage is identified by holes or sections of leaves or stems missing.

B. Sucking Insects:  These insects either rasp or pierce the epidermis (outer layer) of the plant and suck sap from the cells.  They are equipped with a proboscis or sharp hypodermic-like snout.  Aphids,  plant bugs, leaf hoppers, mealy bugs, and scales are sucking insects.  Butterflies and moths are siphoning insects;  wasps and bees are chewing-lapping insects; and thrips are rasping-sucking insects.  Damage from individual feeding is less evident. 

Objective 3: Correlate types of crop damage to insect types.
Anticipated Problem:  What types of crop damage is caused by each insect type? 
Content
I.  Crop damage due to insect types:
A.  Insects have either chewing or sucking mouthparts.  Damage symptoms caused by chewing insects are leaf defoliation, leaf mining, stem boring, and root feeding.  Common chewing insects are grasshoppers, beetles, and caterpillars.  Damage is identified by holes or sections of leaves or stems missing.
B. Insects with sucking mouthparts produce distorted plant growth, leaf stippling, and leaf burn.  Aphids,  plant bugs, leaf hoppers, mealy bugs, and scales are sucking insects.  Butterflies and moths are siphoning insects;  wasps and bees are chewing-lapping insects; and thrips are rasping-sucking insects.  Damage from individual feeding is less evident. 
 Objective 4:  Differentiate between harmful and beneficial insects.

Anticipated Problem: What are the different types of harmful and beneficial insects?
Content


I.   Harmful and beneficial insects: 
A.  Insects that provide a service to the plants:
     1.  Bee’s pollinate flowers, make honey, bee’s wax

2. Silk form the silk worm/moth.
B.  Entomophagous- insects that feed on other insects.

1.  These insects eat the insects that cause damage to plants

 2. These insects act as scavengers or feed on undesirable plants to  

     contribute to nutrient recycling.

· Examples are ladybug larva, and green lacewing

      C.  The braconid wasp lays an egg inside an aphid.  The egg hatches and the 
            larva begins eating the aphid alive.

      D.  All insects that adversely affect human activities.

1.  Compete with crops for nutrients and water.

2.  Defoliates plants

3. Transmits plant or animal diseases.

      E.  How is each insect harmful?
1.  Stink Bugs

2.  Aphids

3. Corn ear worm

4.  Potato weevil

5.  Boll weevil
    Objective 5:  Develop a plan for the protection of agricultural structures from 
                           termites.
Anticipated Problem: What are measures that can be taken to protect buildings from termites?
Content


I.  Protection plan for agricultural structures from termites: 



A.  Treatment of the total soil surface to be covered with concrete 

                            including garage or carport floors, entrance platforms, basement

                            walls and floors, and porches.



B.  Treatment of foundation footings and soil backfill, and treatment

                            of both sides of foundation walls of crawlspace and basement 

                            type houses.



C.  Treatment of empty spaces or voids in concrete blocks.



D.  Before construction:  Apply one gallon of termiticide per 10 square

                           feet to slab site and footings prior to covering with a moisture 

                           barrier.



E.  After construction:  Inspect yearly and provide preventative 

                           treatment as described in A, B, and C.
CRITICAL THINKING SKILLS


Critical Thinking Activity:  You anticipate an insect pest problem at the time your plants are flowering and nearing the pollination stage.  As pollination is necessary for the formation of fruit, what would be your concerns in treating your plants for the insect pest problem, and how and why would you treat or not treat your plants at this time? What sources of information would you use in making a decision? How would you assess the credibility of these sources?
REVIEW/SUMMARY. Use the student learning objectives as the basis for review and sum​mary. 

APPLICATION. 
Students will apply this information and create an IPM for termites.
EVALUATION. 
Students will take unit test provided.

For termite project, have each group present project to class and let classmates grade each other’s project. 
Unit test:
Name_______________________________________________

AG 2 unit seven: Entomology test
Answer the following questions to the best of your ability

1.  List the parts of an insect.

2.  Identify three of the insect mouth types and describe how they are used.

3.  Describe the difference between beneficial insects and harmful ones.

4.  List three examples each of  beneficial and harmful insects

5.  Name the two types of metamorphosis and list the differences between them.

6.  How are insects grouped?

7.  List some types of crop damage caused by insects.

8.  Why is it important to understand the life cycle of insects?

9.  How do insects affect livestock in general?

Define the following terms.

10.  Metamorphosis
11.  Entomology
12.  Entomologist

13.  IPM

14.  Entomophagous

Scenario:

Joe the gardener makes his morning inspection of his garden and discovers an unknown insect.  Joe does not know whether to eradicate the insect or leave it on his plants.  He notices some plant leaves have been damaged as well as some plants dying.  Consider this scenario and answer the following questions in essay form:


15.  How would Joe determine whether the insect is harmful or beneficial?  Explain.


16. How would you determine whether the insect in question was responsible for the actual 

                   plant damage?


17.  If it is determined that the insect in question is responsible for the plant damage, how would you determine whether the insect is at the beginning or the end of its life cycle.


18.  Joe’s neighbor has the same insect in his garden also, and the neighbor gives Joe advice on

                      how to control the insect.  List ways of determining whether the neighbor’s advice is 

                      correct.

Answers To Sample Test
1. Head, thorax, abdomen

2. Sponging, Rasping- sucking, Siphoning, Chewing-lapping, Chewing, Piercing- sucking.
3. Insects that provide a service to the plants,  All insects that adversely affect human, plant or animal activities. 
4. Bee, silk worm/moth, ladybug, green lacewing. Stink Bugs, Aphids, Corn ear worm, Potato weevil, Boll weevil

5. Incomplete Metamorphosis, Eggs, to Early nymph (no wings), to late nymph (wings developing),Goes to Adult.  Complete Metamorphosis
a. Egg
b. Young larva
c. Mature larva
d. Pupa
e. Adult
6. They are grouped by the way they feed on plants.

7.  Insects have either chewing or sucking mouthparts.  Damage symptoms caused by chewing insects are leaf defoliation, leaf mining, stem boring, and root feeding, Insects with sucking mouthparts produce distorted plant growth, leaf stippling, and leaf burn.
8. So you can control them.
9. Poor growth, Weight loss, Amemia, Loss of hair and mange, Presence of a crusty skin, Even death.

10. a complete change of form structure or substance.

11. Study of insects

12. Person who studies insects

13. Integrated pest management

14. insects that feed on other insects.
15. Identify the insect as harmful or beneficial by using the dichotomous key and compare to a La. insect identification chart.

16.   The insect mouth parts should  be inspected to determine whether

  they are capable of chewing and eating plant leaves.

17.  It should first be determined whether the insect is in a larval or adult 

                  stage by identification of mouth and body parts, relative size, and 
                  whether it undergoes complete or incomplete metamorphosis.

18.  Joe could bring the insect to  the county agent’s office to identify the insect and advise on control methods.
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