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Course:  Ag-NL - 01.470
Nursery and Landscape
Unit 10:
Pest Management
Lesson 1:
Insects and Related Pests

Georgia Performance Standards:   AG-NL-10- a,b,c
Academic Standards: SCSH3, SCSH4, SB2, SB3, SB4, SB1, SCSh2
Objectives: 
1.
Define insect.




2.  Identify common insect and insect-related pests.

3.
Diagram the external structure of an insect.

4.
Trace the life cycles of insects.

5.
Assess various types of insect damage to plants.

Teaching Time:  5 hours
Grades: 9-12

Essential Question:  What is an insect?  How do insects benefit/destroy landscapes?  

Unit Understandings, Themes, and Concepts:  

Students will learn what an insect is and how insects relate to horticulture.  They will identify common insects, their external structure, their life cycles, and types of insect damage.  
Primary Learning Goals:  

Students will be able to identify insects as beneficial and detrimental.  Students will be able to label the external skeleton of an insect and determine the type of mouth the insect has.  The student will also follow the life cycle of an insect.  
Students with disabilities: For students with disabilities, the instructor should refer to the individual student's IEP to insure that the accommodations specified in the IEP are being provided within the classroom setting. Instructors should familiarize themselves with the provisions of Behavior Intervention Plans that may be part of a student's IEP. Frequent consultation with a student's special education instructor will be beneficial in providing appropriate differentiation within any given instructional activity or requirement.

Assessment Method/Type:

____ Constructed Response

____ Peer Assessment

_X__ Combined Methods


____ Selected Response

____ Informal Checks



____ Self Assessment
References:

Reiley & Shry.  Introductory Horticulture.  5th edition  Delmar.  0-8273-6766-X

Schroeder, Charles B. Introduction to Horticulture: Science and Technology. Interstate Publishers, Inc. Danville, IL.  

Diseases of Woody Ornamental Plants and Their Control in Nurseries, North Carolina State University. Raleigh, NC. 

Insect and Related Pests of Field Crops, edited by Thomas N. Hunt;

Insect and Related Pests of Vegetables, edited by Kenneth A. Sorensen;

Insect and other Pests associated with Turf, edited by James R. Baker:

Insect and related Pests of Shrubs, edited by James R. Baker; these four books may be obtained from the Department of Agricultural Communications, Box 7603, North Carolina State University, Raleigh, North Carolina, 27695-7603.  Fundamentals of Applied Entomology, edited by Robert E. Pfadt, ISBN # 0-02-395490-6. 
Materials and Equipment:

Samples of insects

Damaged plant material by insects
POWERPOINTS:

http://www.muhlenberg.edu/cultural/graver/K-12Outreach/SlideOutline.pdf
http://gk12calbio.berkeley.edu/lessons/less_quickinsect_id.html
http://www.ppt-templates.net/keyword.php/insect
http://aged.ces.uga.edu/browseable_folders/Power_Points/Insects/Insect_Powerpoint.ppt
http://ss024.k12.sd.us/Kdgn%20group1/insect%20powerpoint.ppt
http://www.uhh.hawaii.edu/affiliates/prism/documents/Day3InsectMouthTypes.ppt 

http://salinella.bio.uottawa.ca/BIO3323/InteractiveWeb/DigitalZoology/Mout_Lab.html
WEB Resources:

http://ag.arizona.edu/pubs/garden/mg/entomology/index.html
http://www.backyardnature.net/insmouth.htm (mouth parts)

http://www.robinsonlibrary.com/science/zoology/arthropoda/insecta/general/mouth.htm
http://www.earthlife.net/insects/anat-head.html
Vocabulary Quiz:

E:\Insects\definitions.htm

Crossword Puzzle

http://www.billybear4kids.com/crossword/Java/insects.html
http://www.science-teachers.com/life/Insect_Crossword.doc
http://bogglesworldesl.com/files5/insect_crossword1.doc 

http://bogglesworldesl.com/files/Insect_Search.jpg
http://www.mrnussbaum.com/insectcrossword.htm
http://www.fws.gov/columbiariver/games/crossword/insect.html
http://www.fws.gov/columbiariver/games/crossword/insect2.html
http://edubakery.com/Crosswords/insect.pdf
http://insectzoo.msstate.edu/Curriculum/Forms/Crswdpz.pdf
http://www.saltlakesummerreading.com/2008/lists/kids_insect_crossword.pdf
http://webzoom.freewebs.com/thmsadaqagroup/crossword_insect.pdf
http://teachingtreasures.com.au/teaching-tools/gknowledge4-5/insect-crossword.htm
http://premisekeepers.com/games.html
http://www.yesnet.yk.ca/schools/wes/webquests_themes/animals/insects/insects/insect_fun.html
Lesson Plans:

http://www.idnrteachkids.com/interactive/pdf/wingsnstings.pdf
http://manduca.entomology.wisc.edu/
http://www.learnnc.org/lp/pages/3788
http://gk12calbio.berkeley.edu/lessons/less_insectsspiders.html
http://cehd.umn.edu/whre/afee/curriculums/plant/unit10.pdf
http://www.uhh.hawaii.edu/affiliates/prism/documents/2BuildaBug.pdf
http://extension.usu.edu/aitc/teachers/pdf/heredity/bugs_life.pdf
http://marketingresolutions.net/Brochure/Links/WF%20pdfs/Worksheet%203.pdf
http://sciencespot.net/Media/bugfest_bughunt.pdf
Online Activities:

http://www.myschoolhouse.com/courses/O/1/66.asp
http://www.brooklynexpedition.org/structures/bugs/buildabug/bab_main.html
http://quizlet.com/set/221919/
http://www.amonline.net.au/insects/insects/index.htm (great game!)

Additional WEB Resources:

http://etc.usf.edu/clipart/46200/46202/46202_insect.htm (clipart)

http://bogglesworldesl.com/files5/insects.doc
http://www.entomology.wisc.edu/insectam/visitor/funwebs.html- more websites here
http://www.amonline.net.au/insects/insects/index.htm
Worksheets

http://www.homeschoolhelperonline.com/worksheets/label_insect.htm
E:\Insects\All About Butterflies - What is a Butterfly.mht

E:\Insects\B'fly Adult- EnchantedLearning_com.mht

E:\Insects\B'fly Egg- EnchantedLearning_com.mht

E:\Insects\B'fly Larva- EnchantedLearning_com.mht

E:\Insects\B'fly Life cycle- EnchantedLearning_com.mht

E:\Insects\B'fly Pupa- EnchantedLearning_com.mht

E:\Insects\Butterfly or Moth.mht

Optional For Purchase:

Plastic insects from dollar stores for viewing

Bug O Poly- at http://www.highlights.com/jump.jsp?itemID=2560&itemType=PRODUCT&iMainCat=106&iSubCat=108&iProductID=2560 $19.99

Eyewitness Video:  Insects

http://sciencespot.net/Pages/insquiz.html (questions for video)

Georgia Performance Standards:

AG-NL-10.  Students will identify plant pests, pest control practices and prescribe the use of cultural, biological and chemical materials and methods to protect nursery crops and landscape plantings.


a.
Identify landscape pests.

b.
Analyze damage to landscape plants from pests.

c.
Identify different types of management approaches to control pests.

d.
Explain the concepts of integrated pest management.

Academic Standards:
SCSh2  Students will use standard safety practices for all classroom laboratory and field investigations.
SCSh3  Students will identify and investigate problems scientifically.
SCSh4  Students use tools and instruments for observing, measuring, and manipulating scientific equipment and materials.

SB1  Students will analyze the nature of the relationships between structures and functions in living cells.

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

SB3 Students will derive the relationship between single-celled and multi-celled organisms and the increasing complexity of systems.
SB4  Students will assess the dependence of all organisms on one another and the flow of energy and matter within their ecosystems.
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Fun Facts About Insects- Good for Class Starters
	All insects have three body segments; the head, thorax and abdomen.

	


	All insects have three pairs of legs.

	


	Insects are the only invertebrates with wings. 

	


	There are thought to be approximately 220,000 different species of insects in Australia (CSIRO, 2005). 

	


	There are currently around 86,000 species identified in 661 families. Going on these figures, there is a very good chance some insects you see have not yet been officially identified (Wettropics, 2006).

	


	Worldwide, it is estimated that there are 30 million different species of insects, making up to almost 90% of all living things on the planet (Wettropics, 2006).

	


	In Australia, it is estimated that insects make up almost 70% of the biodiversity (CSIRO, 2005). 

	


	"No one can live in or visit Australia without having personal contact with Ants" (CSIRO, 2005). 

	


	Australia has more than: 50 species of stick and leaf insects 162 species of mantis 250 species of cicadas 348 species of termites 428 species of cockroaches 550 species of shieldbugs 2,827 species of crickets and grasshoppers 4,000 species of ants 7,786 species of flies 20,816 species of butterflies and moths and 28,200 species of beetles! (Wettropics, 2006) 

	


	Field crickets (Teleogryllus commodus) die young due to the amount of chirping calls they make in an attempt to attract potential mates (Hunt et al, 2004) 

	


	When Female mosquitos (Anopheles gambiae) bite us, they like to add "insult to injury" and "urinate on us while they greedily gorge on our blood" (van Bergen, 2005) 


In a typical 1 square mile of forest or jungle, there are more insects than there are people on the entire planet.

Mosquitoes are attracted to blondes more than brunettes and children more than adults.

Snails can sleep for 3 years without eating.

Some anteaters will eat up to 30,000 ants a day.

The average life span of a house fly is about 14 days.

Fun Facts About Bugs

1. Three out of four creatures on the planet are insects; they out number all creatures.

2. Insects would out weigh all creatures if they were put on a scale. (insects vs. all

animals)

3.   There are more kinds (species) of insects than any other kind of creature.
4. They have been around a long time. Fossil records prove that they began to

inhabit the earth 150 million years before dinosaurs.

5.Ants can lift over 50 times their weight.

6. Fleas can jump the equivalent of a football field.

7. Humans eat insects.

8.  Live beetles are tethered to people as live jewelry.
9.  The mayfly (Ephemoroptera) has one of the shortest life spans. Adults only live

for a few hours after emerging from the water.
10.  The queen termite lives the longest, 10-15 yrs.

11.  For every human there are one million ants.
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	ANTS
	Name:_________________________________ 






There are thousands of species of ants found all over the world and in just about every type of land environment. Many species are found in rain forests. The science of studying ants is called myrmecology. 
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Ants are common social insects. They always live in colonies (a colony is a group of related ants); some colonies have millions of ants in them. Each ant colony consists of the following: 

· Queen - The queen begins her life with wings, which she uses while mating. After mating with a male ant (or many males), she flies to her nesting area. She then loses her wings and spends her life laying eggs. 

· Workers - Workers are the many sterile (non-reproducing), wingless female worker ants who are the daughters of the queen. These workers collect food and feed members of the colony, defend the colony, and enlarge the nest. Most of the ants in a colony are workers. 

· Soldiers - Soldiers are large workers (sterile females) who defend the colony and often raid other colonies, capturing slaves. 

· Males - Males are small ants that have wings. They fly from the colony to mate with a queen. They die soon afterwards. 

Ants exhibit complex behavior; some ants build intricate nests, some are fierce warriors, some collect and store seeds (harvester ants), some capture slaves, and some farm fungi (leaf-cutter ants). 
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Anatomy: Ants, like all insects, have jointed legs, three body parts (the head, thorax and abdomen), a pair of antennae, and a hard exoskeleton. The exoskeleton is made up of a material that is very similar to our fingernails. Ants range in color from yellow to brown to red to black. 

Some ants have a stinger and some can even inject poisonous acid from the stinger (the stinger is at the tip of the abdomen, the rear body segment). Ants can also bite using their jaws (mandibles). Ants range in size from about 0.08 inch (2 mm) to up to about 1 inch (25 mm) long. 
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Life Cycle: The life cycle of the ant has four stages: egg, larva, pupa, and adult. Fertilized eggs produce female ants (queens, workers, or soldiers); unfertilized eggs produce male ants. The worm-like larvae have no eyes and no legs; they eat food regurgitated by adult ants. The larvae molt (shed their skin) many times as they grow. After reaching a certain size, they spin a silk-like cocoon (against a solid object, like the wall of the chamber) and pupate. During this time the body metamorphoses (changes) into its adult form. The pupa emerges as an adult. The entire life cycle usually lasts from 6 to 10 weeks. Some queens can live over 15 years, and some workers can live for up to 7 years. 





Classification: Kingdom Animalia (animals), Phylum Arthropoda, Subphylum Uniramia, Class Insecta (insects), Order Hymenoptera (ants and wasps - insects with a waist), Family Formicidae (over 8,000 species of ants). 
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Label the Ant External Anatomy Diagram


Read the definitions below, then label the ant external anatomy diagram.




	abdomen - The abdomen is the segmented tail area of an ant. It contains the heart, Malpighian tubules, reproductive organs, and most of the digestive system (foregut, hindgut and rectum). It is protected by an exoskeleton.
antennae - Ants have two jointed antennae. They are sensory appendages attached to the head.
compound eye - Ants have two compound eyes. These eyes are made up of many hexagonal lens/corneas which focus light from each part of the insect's field of view onto a rhabdome (the equivalent of our retina).
head - The head of an ant (or any insect) is the location of its brain, two compound eyes, its proboscis, pharynx (the start of the digestive system), the point of attachment of its two antennae, etc.
	jointed leg - Ants, like all insects, have six jointed legs.
mandibles - Mandibles are the jaws of the ant. The mandibles bite off food and tear it into small, easily digestible pieces.
petiole - The small lump located between the abdomen and the thorax Some ants have one petiole and some have two.
thorax - The thorax is the chest area of an insect (including ants). The thorax is divided into three segments; on each segment is a pair of legs. The thorax contains the muscles that make the legs move.


	Label the Beetle Anatomy Diagram


Read the definitions, then label the beetle anatomy diagram below.

	abdomen - the segmented tail area of a beetle that contains the heart, reproductive organs, and most of the digestive system
antenna - like all insects, beetles have 2 segmented antennae
compound eye - a faceted eye made up of many hexagonal lenses
elytron - (plural elytra) elytra are hardened fore wings that protect the longer hind wings
head - the head is at the front end of the beetle's body and is the location of the brain, the two compound eyes, the mouth parts, the pharynx (the start of the digestive system), and the points of attachment of its two antennae.
	hind wing - beetles have two hind wings, used for flying (or swimming). These long wings can be folded under the elytra when not in use.
legs - like all insects, beetles have 6 jointed legs
mandibles - the jaws
maxillary palps - long, segmented mouth parts that grasp the food
thorax - the middle area of the beetle's body - where the legs and wings are attached 








	
	Name:_________________________________ 






The Luna moth is a light-green moth that has long, curving tails on its hindwings and distinctive eyespots on all four wings. This nocturnal insect is found in deciduous hardwood forests in North America, from Canada to Northern Mexico. The Luna moth has a wingspan of 3 to 4 1/4 inches (7.5-10.8 cm). Males and females are similar in appearance, but the antennae of the males appear more feathery. Classification: Family Saturniidae, Genus Actias, Species luna. 

Life Cycle: The Luna moth starts life as a tiny egg that hatches into a plump lime-green caterpillar with tiny orange spots along the sides. This slow-moving caterpillar eats the leaves of the white birch, alder, persimmon, sweet gum, hickory, walnut, or sumac trees. After eating and growing, the caterpillar builds a brown, tent-like cocoon, and eventually emerges as a fully-grown adult. The adult Luna moth does not eat; it only mates and reproduces. 

	
Moth Life Cycle in English
Label Me! Printout
Label the moth lifecycle using the word list below.
	Name_____________________






Word Bank:

	caterpillar
cocoon
egg
moth 




	Mealworm Quiz
	Name____________________________



1. Is the mealworm a worm, an insect, or an amphibian? 

_______________________________ 

2. What are the four stages in the life cycle of the mealworm? 

______________________________________________ 

______________________________________________ 

______________________________________________ 

______________________________________________ 

3. Does the mealworm undergo complete metamorphosis? ________________ 

4. The mealworm is the larva of what animal? 

______________________________________ 

5. How many legs does the mealworm have? ______________ 

6. How many legs does the darkling beetle have? _____________ 

7. What are the three body parts of the darkling beetle? 

______________________________________________ 

______________________________________________ 

______________________________________________ 

8. How many antennae does the mealworm have? ___________ 

9. Does the darkling beetle have an internal skeleton or an exoskeleton? 

_______________________________ 

10. Does the mealworm eat grain? _____________ 

	
	Mealworm Quiz Answers
	



1. Is the mealworm a worm, an insect, or an amphibian? 

insect 

2. What are the four stages in the life cycle of the mealworm? 

egg 

larva (or mealworm or grub) 

pupa 

adult (or darkling beetle) 

3. Does the mealworm undergo complete metamorphosis? yes 

4. The mealworm is the larva of what animal? 

darkling beetle 

5. How many legs does the mealworm have? 6 

6. How many legs does the darkling beetle have? 6 

7. What are the three body parts of the darkling beetle? 

head 

thorax 

abdomen 

8. How many antennae does the mealworm have? 2 

9. Does the darkling beetle have an internal skeleton or an exoskeleton? 

exoskeleton 

10. Does the mealworm eat grain? yes 

	
	





	
Cicada
	Name:_________________________________ 





The cicada is a large-bodied, dark-colored, flying insect with four long, transparent wings and large eyes. When at rest, the cicada holds the wings peaked over the body like a tent. Cicadas are not locusts (locusts are a type of grasshopper). Cicadas can damage twigs when eggs are laid in the twig (unlike locusts and grasshoppers who damage plants by defoliation - leaf eating). 

Noise: Males make a shrill, buzzing call by vibrating two drum-like membranes (called tymbals) covering hollow chambers on the abdomen using muscles (females do not make this noise) - they usually do this while perching high up in trees. (This is unlike grasshoppers, who make noise by rubbing their back legs together.) Male cicadas call to attract females. The loudest insect in the world is the African cicada (Brevisana brevis); it regularly produces sounds at 106.7 dB at a distance of 50 cm (this is about as loud as a power saw). 

Diet: Cicadas eat plant sap while in their long juvenile (nymph) stage. 

Anatomy: Like all insects, the cicada has three body parts (the head, thorax and abdomen), two large, compound eyes, clear wings, and six jointed legs. They breathe through spiracles - small holes in the abdomen. The antennae are short and bristly. Adult cicadas range in size from 1 to 2 inches (2.5 - 5 cm) long. 

Life cycle: The cicada has the longest life cycle of any insect, ranging from 2 to 17 years. A rice-shaped egg is laid in tender twigs and plant stems. The egg hatches into a nymph (the larval stage) and drops to the ground. The nymph burrows into the soil and crawls to a tree root (using its claw-like front legs). The nymph will eat the tree's sap. The nymph stage lasts up to 17 years in periodical cicadas; dog day cicadas have a shorter life cycle. There is no pupal stage. When the nymph is fully grown and the temperature is optimal, the nymph tunnels to the surface and goes through its final molt (shedding its hard outer skin) and emerges as a winged adult. When the wings dry and harden, the cicada flies in search of a mate. Unlike many other insects, all of the periodical cicadas in an area emerge at once. 

Classification: Kingdom Animalia (animals), Class Insecta (insects), Order Homoptera (aphids, cicadas), Family Cicadidae (all cicadas), many Genera, including Genus Magicicada (long period, red-eyed cicadas - with a 13 or 17 year life cycle) and Genus Tibicen (dog-day cicada -- with a 2 to 5 year year life cycle). 

	Cicada Life Cycle Sequencing Cards
Print the page, then cut the cards out. The student then puts the cards in order.
	Name:_________________________________ 





	
Label the Cicada
	Name:_________________________________ 


Label the cicada using the list of terms below.




	Abdomen
Adult
Claw-like front legs
Compound Eye
Egg
Head
	Jointed Legs
Nynph
2 Short Antennae
Spiracles
Thorax
Wings 

	Answers - Label the Cicada


Label the cicada using the list of terms below.




	Abdomen
Adult
Claw-like front legs
Compound Eye
Egg
Head
	Jointed Legs
Nynph
2 Short Antennae
Spiracles
Thorax
Wings 

	Cricket
	Name:_________________________________ 
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Crickets are jumping insects. Males of most cricket species make a loud chirping sound by rubbing their forewings together; they do this to attract females. Crickets chirp faster when the temperature is warmer. Crickets live under rocks and logs in fields, grasslands, and meadows. Many crickets are nocturnal (most active at night). The most common cricket in the US is the field cricket; the most common one in Europe is the house cricket (which is stockier). 

Anatomy: Like all insects, crickets have a three-part body (head, thorax and abdomen), six jointed legs, and two antennae. Their body is covered with a hard exoskeleton. Crickets breathe through a series of holes called spiracles; they are located along the sides of the body. Crickets are brown or black. Crickets are very similar to grasshoppers, but the cricket's antennae are very long, the wings are held flat over the body, and the ovipositor is very long. Not all crickets have wings. Crickets sense sounds using tympani (hearing organs) located in their front legs. 

Metamorphosis: Crickets undergo incomplete metamorphosis. They hatch from eggs that the female deposits in soil (or plant material) using her ovipositor. Immature crickets (called nymphs) look like small adults, but the wings and ovipositor (of the female) are not fully developed. They molt many times as they develop into adults. 

Diet and Predators: Crickets are omnivores (they eat both plants and animals). They scavenge dead insects and eat decaying material, fungi and young plants. Their predators include birds, rodents, reptiles, other insects (including beetles and wasps), and spiders. 

Classification: Kingdom Animalia (animals), Phylum Arthropoda (arthropods), Class Insecta (insects), Order Orthoptera (crickets, grasshoppers, etc.), Suborder Ensifera, Family Gryllidae (crickets), Genera Acheta, Gryllus, Oceanthus, Myrmecophila, many species. 

	
	Label the Cricket Anatomy Diagram
	


Read the definitions below, then label the cricket anatomy diagram.




	abdomen - the segmented tail area of a cricket, which contains the heart, reproductive organs, and most of the digestive system
antennae - like all insects, crickets have 2 segmented antennae that sense touch and odors
cerci - a pair of sensory organs located at the rear of the abdomen (the singular of circi is cercus) - larger in males
compound eye - crickets have 2 faceted eyes made up of many hexagonal lenses
fore wing - the pair of wings closest to the head
head - the head is at the front end of the cricket's body and is the location of the brain, the two compound eyes, the mouth parts, and the points of attachment of its two antennae.
hind wing - the pair of wings farthest from the head
	jumping legs -the long, hindmost pair of the cricket's six legs
mouth - located on the head near the palps
ovipositor - a reproductive organ located at rear of the female's abdomen (between cerci)
palps - long, segmented mouth parts (under the jaws) that grasp the food
simple eye - small, primitive organs that distinguish dark from light
spiracles - a series of holes located along both sides of the abdomen; they are used for breathing
thorax - the middle area of the cricket's body - where the legs and wings are attached
walking legs - the four, short front legs that are used for walking







	Mealworm Lifecycle
Tenebrio molitor
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The mealworm is NOT a worm. It is the larval stage (grub) of the yellow mealworm beetle, also called the darkling beetle (Tenebrio molitor). Although the grub looks a bit like a worm, the mealworm has six small, jointed legs. Both the larva and the beetle are nocturnal (active at night), but they are also active during the day. 

Life Cycle: The mealworm undergoes complete metamorphosis. The female darkling beetle lays hundreds of tiny, white, oval eggs, which hatch into tiny mealworms (the larval stage) - it takes from 4 to 19 days to hatch. Each mealworm eats a tremendous amount and grows a lot, molting (shedding its exoskeleton) many times as it grows. It then enters the pupal stage (this stage lasts from 2-3 weeks up to 9 months, if the pupal stage over-winters). The pupa does not eat and seems inactive, but it is transforming itself into an adult. After pupating, a white adult darkwing beetle emerges from the pupa -- it soon turns brown and then almost black. The adult lives for a few months. The entire life cycle takes about a year. 

Anatomy: The tiny, white, bean-shaped eggs are about 2 mm long by .9 mm wide. Larvae are dark yellow with brown bands; they are up to about 35 mm long, have a segmented body, six legs (towards the front of the body) and two antennae. The pupa is white/cream with a large head and a pointed tail (it darkens as it grows). Like all insects, this beetle has a hard exoskeleton, six jointed legs, two antennae, compound eyes, and a body divided into three parts (the head, thorax, and abdomen). The adult is from 12 to 25 mm long and is dark brown. 

Diet/Enemies: Both the adults and the larvae are scavengers that eat grains (hence the name mealworm) and some seedlings. Because of this, it is considered a pest. They also eat decaying material, like decomposing animals and dead plants. They get all the water they need from the food they eat. Mealworms are eaten by many animals, including many birds, rodents, spiders, lizards, and some other beetles. 

Range: This beetle is found in temperate and other regions around the world. They usually live in dark, cool, moist places, like under rocks and logs. 

Classification: Kingdom Animalia (animals), Phylum Arthropoda (arthropods), Class Insecta (insects), Order Coleoptera (beetles), Family Tenebrionidae, Genus Tenebrio, Species T. molitor. 

 

	
Label the Life Cycle of the Mealworm/Darkling Beetle Diagram


Read the definitions, then label the life cycle of the mealworm/darkling beetle anatomy diagram below.




	


	adult - The adult is the dark brown darkling beetle. The female lays many, many eggs on the host food.
egg - White, oval-shaped eggs will hatch into the worm-like larva.
	larva (mealworm) - The tan/brown larva looks like a worm, but has six legs and two antennae. It will molt many times as it grows.
pupa - The white/cream pupa has a large head and a pointed tail. The adult will emerge from the pupa. 





	adult - The adult is the dark brown darkling beetle. The female lays many, many eggs on the host food.
egg - White, oval-shaped eggs will hatch into the worm-like larva.
	larva (mealworm) - The tan/brown larva looks like a worm, but has six legs and two antennae. It will molt many times as it grows.
pupa - The white/cream pupa has a large head and a pointed tail. The adult will emerge from the pupa. 




	 
	Grasshopper
	Name:_________________________________ 
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Grasshoppers are insects that can hop, walk, and fly. Many male grasshoppers make noise by rubbing their back legs together. There are about 10,000 different species of grasshoppers. 

Metamorphosis: Grasshoppers undergo simple (or incomplete) metamorphosis; eggs hatch into nymphs, which look like little adults without wings and reproductive organs. Nymphs molt many times as they grow to be adults. 

Anatomy: Like all insects, the grasshoppers have a three-part body (head, thorax and abdomen), six jointed legs, two pairs of wings, and two antennae. Their body is covered with a hard exoskeleton. Grasshoppers breathe through a series of holes called spiracles; they are located along the sides of the body. Most grasshoppers are green, brown, or olive-green. The biggest ones are about 4.5 inches (11.5 cm) long. 

The Legs: The long hind legs are used for hopping. The short front legs are used to hold prey and to walk. 

Diet and Predators: Grasshoppers eat plants. Their predators include birds, beetles, rodents, reptiles, and spiders. Some flies also eat grasshopper eggs. 

	
	Label the Grasshopper Anatomy Diagram
	


Read the definitions, then label the grasshopper anatomy diagram below.

	abdomen - the segmented tail area of a grasshopper, which contains the heart, reproductive organs, and most of the digestive system
antennae - like all insects, grasshoppers have 2 segmented antennae that sense touch and odors
compound eye - grasshoppers have 2 faceted eyes made up of many hexagonal lenses
head - the head is at the front end of the grasshopper's body and is the location of the brain, the two compound eyes, the mouth parts, and the points of attachment of its two antennae.
jumping legs -the long, hindmost pair of the grasshopper's six legs
mandibles - the jaws, located near the tip of the head, by the palps; the jaws crush the food
	palps - long, segmented mouth parts (under the jaws) that grasp the food
spiracles - a series of holes located along both sides of the abdomen; they are used for breathing
thorax - the middle area of the grasshopper's body - where the legs and wings are attached
walking legs - the four, short front legs that are used for walking
wings - grasshoppers have two long wings, used for flying.





	
	
Label the Grasshopper Anatomy Diagram
	


Read the definitions, then label the grasshopper anatomy diagram below.

	abdomen - the segmented tail area of a grasshopper, which contains the heart, reproductive organs, and most of the digestive system
antennae - like all insects, grasshoppers have 2 segmented antennae that sense touch and odors
compound eye - grasshoppers have 2 faceted eyes made up of many hexagonal lenses
head - the head is at the front end of the grasshopper's body and is the location of the brain, the two compound eyes, the mouth parts, and the points of attachment of its two antennae.
jumping legs -the long, hindmost pair of the grasshopper's six legs
mandibles - the jaws, located near the tip of the head, by the palps; the jaws crush the food
	palps - long, segmented mouth parts (under the jaws) that grasp the food
spiracles - a series of holes located along both sides of the abdomen; they are used for breathing
thorax - the middle area of the grasshopper's body - where the legs and wings are attached
walking legs - the four, short front legs that are used for walking
wings - grasshoppers have two long wings, used for flying.




	
	Ladybugs, Lady Beetles, or Coccinellidae
	Name:_________________________________ 






Ladybugs (also called lady birds or lady beetles) are small, oval-shaped winged insects. These shiny insects are usually red with black spots or black with red spots on the wing covers. The number of spots identifies the type of ladybug. Most ladybugs are less than 1/4 inch (4-8 mm) long. As ladybugs age, the spots fade. 

There are about 5,000 different species of ladybugs throughout the world. A common species is the two-spotted ladybug (pictured above); it is orange-red with two black spots. 

These tiny predators (Family Coccinellidae) are helpful in gardens because they eat many garden pests (like mealy bugs and aphids). Birds are the major predator of the ladybug. 

When not flying, the wings are covered by a pair of modified wings (called elytra). When flying, the elytra open up. Like all insects, ladybugs have: 6 jointed legs (black), two antennae (black), and an exoskeleton made of chitin (a material similar to our hair and fingernails). Their three-part body consists of a head (with the mouthparts, eyes, and antennae), thorax (where the legs and wings attach), and the abdomen (containing the reproductive and most of the digestive organs). 
 

	Ladybug Life Cycle Sequencing Cards
Print the page, then cut the cards out. The student then puts the cards in order.
	Name:_________________________________ 





	Mosquito
	Name:_________________________________ 







The mosquito is a common flying insect that is found around the world. There are about 2,700 species of mosquitoes. Mosquitoes can fly about 1 to 1.5 miles per hour (1.6-2.4 kph). 

Mosquito Bites: Females drink blood and the nectar of plants; the males only sip plant nectar. When a female bites, she also injects an anticoagulant (anti-clotting chemical) into the prey to keep the victim's blood flowing. She finds her victims by sight and smell, and also by detecting their warmth. Not all mosquito species bite humans. 

Disease Carrier: The mosquito is often a carrier of diseases, such as malaria, encephalitis, yellow fever, dengue fever, dog heartworm, West Nile virus, and many others. The females, who drink blood, can carry disease from one animal to another as they feed. 

Anatomy: Like all insects, the mosquito has a body divided into three parts (head, thorax, and abdomen), a hard exoskeleton, and six long, jointed legs. Mosquitoes also have a pair of veined wings. They have a straw-like proboscis and can only eat liquids. 

Life Cycle: The complete life-cycle of a mosquito takes about a month. After drinking blood, adult females lay a raft of 40 to 400 tiny white eggs in standing water or very slow-moving water. Within a week, the eggs hatch into larvae (sometimes called wrigglers) that breathe air through tubes which they poke above the surface of the water. Larvae eat bits of floating organic matter and each other. Larvae molt four times as they grow; after the fourth molt, they are called pupae (also called tumblers). Pupae also live near the surface of the water, breathing through two horn-like tubes (called siphons) on their back. Pupae do not eat. An adult emerges from a pupa when the skin splits after a few days. The adult lives for only a few weeks. 

Classification: Kingdom Animalia; Phylum Arthropoda; Class Insecta; Order Diptera ("two wings"); Family Culicidae. 



	Name:_________________________________
Mosquito Life Cycle
	






Mosquitoes undergo complete metamorphosis; they go through four distinct stages of development during a lifetime. The four stages are egg, pupa, larva, and adult. The full life-cycle of a mosquito takes about a month. 

Eggs: After drinking blood, adult females lay a raft of 40 to 400 tiny white eggs in standing water or very slow-moving water. 

Larvae: Within a week, the eggs hatch into larvae (sometimes called wrigglers) that breathe air through tubes which they poke above the surface of the water. Larvae eat bits of floating organic matter and each other. Larvae molt four times as they grow; after the fourth molt, they are called pupae. 

Pupae: Pupae (also called tumblers) also live near the surface of the water, breathing through two horn-like tubes (called siphons) on their back. Pupae do not eat. 

Adult: An adult emerges from a pupa when the skin splits after a few days. The adult lives for only a few weeks. 
	
	
Label the Mosquito Life Cycle Diagram
Label the mosquito life cycle diagram using the definitions below.
	


Mosquitoes undergo complete metamorphosis; they go through four distinct stages of development during a lifetime. The four stages are egg, pupa, larva, and adult. The full life-cycle of a mosquito takes about a month. 





Raft of Eggs: After drinking blood, adult females lay a raft of 40 to 400 tiny white eggs in standing water or very slow-moving water. 

Larva: Within a week, the eggs hatch into larvae that breathe air through tubes which they poke above the surface of the water. Larvae eat bits of floating organic matter and each other. Larvae molt four times as they grow; after the fourth molt, they are called pupae. 

Pupa: Pupae (also called tumblers) live near the surface of the water, breathing through two horn-like tubes (called siphons) on their back. Pupae do not eat. 

Adult: An adult emerges from a pupa when the skin splits after a few days. The adult lives for only a few weeks. 

	
	
Answers: Label the Mosquito Life Cycle Diagram
Label the mosquito life cycle diagram using the definitions below.
	





	
Mosquito Life Cycle Sequencing Cards
Print the page, then cut the cards out. The student then puts the cards in order.
	Name:_________________________________ 





	
Praying Mantid or Praying Mantis
	Name:_________________________________ 



Praying Mantids are predatory insects that live in warm areas. Mantids undergo simple (incomplete) metamorphosis; during early life stages, they look like small, wingless adults. 

Diet: Praying Mantids eat flies, aphids, moths, butterflies, and many other insects (including other mantids). They catch their prey with their strong, barbed front legs. Praying Mantids are useful in gardens, since they control the insect population. They will only eat live insects. 

Anatomy: Praying Mantids are green or tan, camouflaging them among plants. Like all insects, they have 6 jointed legs, a three part body (head, thorax, and abdomen), 2 antennae, large compound eyes, and a hard exoskeleton. Mantids can rotate their triangular-shaped head in almost a full circle. Praying Mantids have a flexible, elongated prothorax that looks like a neck and increases their head mobility. Most adult mantids are from 2 to 6 inches (5-15 cm) long. Females are larger than the males. 

Predators: Praying Mantids are eaten by bats, birds and wasps. 

	Label the Praying Mantis

	Name___________________________





	abdomen - The abdomen is the hindmost part of the body of insects. It is segmented and contains the digestive tract and the reproductive organs.
antennae - Two long antennae on the head are used for the sense of touch and smell.
compound eyes - Two large compound eyes give the mantid sight.
grasping front legs - The two front legs are used to catch and hold prey (mostly small insects). Spines on the lower tibia of these legs help hold the prey.
head - The head is the uppermost part of the insect - the eyes, antenna and mouth are on the triangular-shaped head. Unlike most insects, the mantids can move their head from side to side.
mandibles (jaws) - The jaws chew the food (insects).
thorax - The thorax is the middle part of the body of insects. The legs and wings attach to the segmented thorax; the first thoracic segment (called the prothorax ) is very long and flexible in mantids. An ear is on the middle thoracic segment in some mantids (the ear is used to avoid predators, like bats, which like to eat mantids).
walking legs - The middle and rear pairs of legs are used for walking, climbing and jumping.
wings - These flying insects have 2 pairs of wings (they have a total of 4 wings).

	
Answers: Label the Praying Mantis
Label the Praying Mantis (Praying Mantid) anatomy diagram using the definitions below.







	
	Wasps
	Name:_________________________________ 
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Wasps are insects that have strong jaws, two pairs of wings, and a slender waist; most fly, and many can sting. Some have complex social structures. There are over 30,000 different species of wasps alive today. 

Anatomy: Like all insects, wasps have a hard exoskeleton, six jointed legs, two jointed antennae, strong jaws, and three body parts; the head, the thorax, and the abdomen. Wasps have a slender petiole, or "waist," that separates the abdomen from the thorax. Wasps have four transparent wings. Many females have a stinger at the tip of the abdomen. 

Diet: Wasps eats insects, arachnids (like spiders), and sweet nectar. 

Nests: All wasps build complex nests with many six-sided cells. They make the nests with a type of paper that they make by chewing wood and plant fibers. The nests are used to lay eggs in and to protect the young. 

Social Organization: Most wasp species are solitary but some live in groups (called colonies) and work together. Social wasps are divided into three classes: queens (large females who build the nest and lay eggs), workers (small females who build nests and feed the young), and drones (males). Every winter, all the wasps die except new, mated queens, who burrow into leaves or soil to survive. 

Parasitism: Many wasps are parasitic. Some, like the scoliid wasps, lay their eggs in a caterpillar or in beetle grubs. As the eggs develop, they eat the doomed host animal from the inside out. 

Classification: Order Hymenoptera (wasps, ants, bees, sawflies, etc.), Suborders Apocrita (stinging wasps) and Suborder Symphyta, Family Vespidae (Yellow Jackets), Family Sphecidae, Family Tiphiidae, Family Pompilidae, FamilyChrysididae, Family Scoliidae, etc. 

	
	Yellow Jackets
Genus Vespula
	Name:_________________________________ 
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Yellow Jackets are a genus of very aggressive social wasps. There are many different species of Yellow Jackets. 

Anatomy: These flying insects have a hard exoskeleton, six jointed legs and four wings. Like all insects, they have three body parts; the head, the thorax, and the abdomen. They are from 5/8 to 1 inch (14-25 mm) long. Females have a stinger at the tip of the abdomen. 

Diet: Wasps eats insects, arachnids (like spiders), and sweet nectar. 

Nests: All wasps build complex nests with many six-sided cells. They make the nests with a type of paper that they make by chewing wood and plant fibers. The nests are used to lay eggs in and to protect the young. 

Social Organization: Yellow Jackets live in groups (called colonies) and work together. The Yellow Jackets are divided into three classes: queens (large females who build the nest and lay eggs), workers (small females who build nests and feed the young), and drones (males). Every winter, all the wasps die except new, mated queens, who burrow into leaves or soil to survive. 






	
Label the Butterfly
Life Cycle Diagram
	Name___________________


Butterflies undergo complete metamorphosis. The larva (caterpillar) hatches from an egg that the female usually lays on the underside of leaves. After growing, it enters the seemingly inactive pupal phase during which it forms a protective chrysalis and metamorphoses into a winged insect - the adult butterfly. After mating, the female lays eggs and the cycle begins again. 

Read the definitions below, then label the butterfly life cycle diagram.




	adult - the winged adult which will mate and reproduce. Adults do not eat, they only sip liquids through a straw-like proboscis.
larva - (also called the caterpillar) this stage hatches from the egg. The larva spends its time eating, growing and molting (shedding its outgrown exoskeleton).
pupa - the stage in a butterfly's life when it is encased in a chrysalis and undergoes metamorphosis into the adult, winged form.
egg - the tiny orb laid by a female butterfly. Eggs are usually laid on the underside of leaves - they hatch into larvae.
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Who Am I?

1. Order Collembola (glue, wedge/bolt)  Collembola are tiny, wingless insects which jump by means of a tail-like appendage that folds under the body. Mouthparts are formed for chewing. Body elongated or globular. They are common in moist locations and in leaf mold. 

	 
	Common Name:
Insect Letter:


2. Order Odonata (tooth)  Odonata are large inseets with two pair of wings, the hind pair are as large as the front pair. Mouthparts are formed for chewing. They have large conspicuous eyes. Young live in the water while adults are common around ponds, lakes, and streams. 

	 
	Common Name:
Insect Letter:


3. Order Orthoptera (straight wings)  Orthoptera generally have two pairs of wings. The front pair is usually slender and the hind pair is broad and fan-like. Mouthparts are formed for chewing. Nymphs resemble the adults. Adults in several groups in this order never develop wings. 

	 
	Common Name:
Insect Letter:


4. Order Blattaria (shuns light)  Blattaria are adapted to running and moving rapidly. They have flattened bodies and their head is concealed from above their pronotum. They have two pair of wings, but in some species the wings are greatly reduced. 

	 
	Common Name:
Insect Letter:


5. Order Mantodea (soothsayer)  Mantodea are rather large, elongate and slow moving insects. Their front legs are greatly modified for grasping prey. They are predacious on a large variety of insects and other arthropods. 

	 
	Common Name:
Insect Letter:




6. Order Hemiptera (halfwings)  Hemiptera usually have 4 wings folded flat over the body. The front pair are thick and leathery at the base with the membranous tips. Mouthparts are formed for piercing and sucking and the beak arises from the front part of the head. 

	 
	Common Name:
Insect Letter:


7. Order Homoptera (uniform wings)  Homoptera may or may not have wings. Wings, when present, are four in number and are held roof-like over the body. Mouthparts are formed for piercing and sucking and the beak arises from the hind part of the head. 

	 
	Common Name:
Insect Letter:


8. Order Coleoptera (sheath wings)  Coleoptera usually have two pairs of wings. The front pair are thick, forming a hard shell, and meet in a straight line down the middle of the back. The hind wings are folded under the front wings when at rest. Mouthparts are for chewing. 

	 
	Common Name:
Insect Letter:


9. Order Lepidoptera (scale wings)  Lepidoptera usually have four well-developed wings covered with overlapping scales. Mouthparts of the adults are formed for sucking. Immatures mouthparts are formed for chewing. 

	 
	Common Name:
Insect Letter:


10. Order Diptera (two wings)  Diptera are usually winged, but have only one pair of wings with few veins. Hind wings are represented by a pair of slender, knobbed structures. Mouthparts are formed for sucking or piercing and sucking. 

	 
	Common Name:
Insect Letter:


11. Order Hymenoptera (membrane wing)  Hymenoptera are winged or wingless insects. Winged members have two pair of wings with few veins. Mouthparts are formed for chewing or both chewing and sucking. The body is usually constricted greatly between the abdomen and thorax. 

	 
	Common Name:
Insect Letter:


Who Am I? Answer Key

1. Springtails, C 

2. Dragonfly, K 

3. Grasshopper, E 

4. Cockroach, A 

5. Praying Mantid, H 

6. Stink bug, B 

7. Leafhopper, F 

8. Ladybeetle, I 

9. Tiger Swallowtail, J 

10. Mosquito, G 

11. Bee, D 
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Caterpillars are the larval stage of butterflies and moths. The caterpillar hatches 

from a tiny egg, then spends its time eating and growing. This larval stage 

usually lasts from two weeks to about a month. As caterpillars grow, their 

exo

skeleton becomes tight on them, so they 

molt

 

(lose their old exoskeleton) 

Then the caterpillar pupates, covering itself with a protective shell, and 

metamorphosing into an adult butterfly or moth. 

 

Diet

: Caterpillars mostly eat the leaves of flowering plan

ts and trees, using their 

powerful jaws (mandibles). Caterpillars are very limited in their diet; many 

species will only eat the leaves of a single type of plant. They usually eat only 

the plant that their mother carefully chose to lay their egg on. 

 

Anato

my

: The body of the caterpillar (like all insects) is divided into 3 parts, the 

head

, 

thorax

, and 

abdomen

. They have an 

exoskeleton

, a hard, outer covering. 

 

The 

ocelli

 

(simple eyes that detect light) are located on the head. The mouth and 

jaws (mandibles)

 

are also located on the head. 

Setae

 

are sensory hairs located all 

over a caterpillar's body, giving it a sense of touch. The caterpillar breathes 

through holes in its side called 

spiracles

. The six prolegs (attached to the thorax) 

will become the legs of 

the adult. The many prolegs will disappear in the adult 

stage. 
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Name:_________________________________

 

 

Read the definitions, then label the caterpillar diagram below.

 

Definitions

 

Abdomen

 

-

 

the tail area of an caterpillar that 

contains the heart, Malpighian tubules, 

reproductive organs,

 

and most of the digestive 

system 

 

Abdominal Prolegs

 

-

 

stumpy legs located on the 

abdomen 

 

Anal Prolegs

 

-

 

stumpy legs located at the end of 

the abdomen 

 

Head

 

-

 

the part of the caterpillar that contains the 

brain, eyes, mouthparts, etc. 

 

Mandibles

 

-

 

the jaw

s, located on the head 

 

Setae

 

-

 

hairs along the caterpillar's 

body that sense touch 

 

Simple Eyes

 

-

 

organs on the head that 

can detect light and dark 

 

Spiracles

 

-

 

tiny holes along the 

caterpillar's body that it uses to breathe 

 

Thoracic Legs

 

-

 

six jointed l

egs on 

the caterpillar's thorax 

 

Thorax

 

-

 

the body section between the 

head and the abdomen. The legs and 

wings attach to the thorax
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Name:_________________________________

 

 

Read the definitions, then label the diagram below.

 

 

Definitions

 

Abdomen

 

-

 

The abdomen is the segmented 

tail area of an insect that contains the heart, 

Malpighian tubules, reproductive organs, 

and most of the digestive system. 

 

Antenna

 

-

 

An antenna is a sensory 

appendage that is attached to the head of 

adult insects. Antennae are used for the 

sense of smell and balance. Butterflies have 

two antennae with clubs at the end. 

 

Compound Eye

 

-

 

Insect 

compound eyes are 

made up of many hexagonal lenses. 

 

Fore wing

 

-

 

The fore wings are the two 

upper wings. 

 

Head

 

-

 

The head is the part of the insect 

that contains the brain, two compound 

eyes, the proboscis, and the pharynx (the 

start of the digestive syste

m). The two 

antennae are attached to the head. 

 

Hind wing

 

-

 

The hind wings are the two 

lower wings. 

 

Leg

 

-

 

All adult butterflies have six legs. 

The two forelegs of some butterfly species 

are tiny. 

 

Proboscis

 

-

 

Adult butterflies sip nectar 

and other liquids

 

using a spiral, straw

-

like 

proboscis located on their head. 

 

Thorax

 

-

 

The thorax is the body section 

between the head and the abdomen. The 

legs and wings attach to the thorax.

 

 

 

 

 


	Label the Insect
	Name:_________________________________ 


Read the definitions, then label the diagram below.

	Definitions


	Abdomen - The abdomen is the segmented tail area of an insect that contains the heart, Malpighian tubules, reproductive organs, and most of the digestive system. 

Antenna - An antenna is a sensory appendage that is attached to the head of adult insects. Antennae are used for the sense of smell and balance. Insects have two antennae. 

Compound Eye - Insect compound eyes are made up of many hexagonal lenses. 
	Head - The head is the part of the insect that contains the brain, two compound eyes, the proboscis, and the pharynx (the start of the digestive system). The two antennae are attached to the head. 

Leg - All adult insects have six legs. 

Thorax - The thorax is the body section between the head and the abdomen. The legs attach to the thorax.
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Insect Vocabulary List & Definitions

 

 

angiosperm

 

A plant whose ovules are enclosed in an ovary; 

a flowering plant.

 

compound 

eye

 

The eye of most insects and some crustaceans, 

which is com

posed of many light

-

sensitive 

elements, each having its own refractive system 

and each forming a portion of an image.

 

exoskeleton 

 

A hard outer structure, such as the shell of an 

insect or crustacean, that provides protection or 

support for an organism.

 

insect 

 

Any of numerous usually small arthropod 

animals of the class Insecta, having an adult 

stage characterized by three pairs of legs and a 

body segmented into head, thorax, and 

abdomen and usually having two pairs of wings.

 

nectar 

 

A sweet liquid secr

eted by flowers of various 

plants, consumed by pollinators, such as 

hummingbirds and insects, and gathered by 

bees for making honey.

 

pollen

 

The fine powderlike material consisting of 

pollen grains that is produced by the anthers of 

seed plants.

 

thorax 

 

T

he second or middle region of the body of an 

arthropod, between the head and the abdomen, 

in insects bearing the true legs and wings.

 

abdomen 

 

The posterior segment of the body in 

arthropods.

 

cocoon 

 

A similar natural protective covering or 

structure, su

ch as the egg case of a spider.

 

chrysalis

 

A protected stage of development.

 

 

 


Teaching Procedure
Introduction and Mental Set

How many of you like insects?

Did any of you see the movie Arachniphobia?

Remember how the insects attacked the human population and made them sick? – 

Do you think that happens in real life? – 

How many insects do you think there are that attack people? - Do you think there are more people or insects? – 

How many different type of insects do you think there are? – 

Which has been around longer: the insect or people?  

Fossils indicate that insects have been around for 350 million years; humans approximately 1 million.  By the time of humans, the insect population had evolved into nearly all of its present diversity. Today, entomologists have identified and classified more than 700,000 different insects, but estimates there are at least three million and as many as 30 million different types of insects!

Insect defined:

A small animal with three clearly defined body regions and three pairs of legs.

Pass around or set up a “walking quiz” with pictures of or plastic or real samples of insects, spiders, scorpions, etc and let the students determine if by the definition above if the specimens are insects or not.
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Objeotives:
* Locating Internet address on the computer
* Scanning through information o find facts

‘}{/@
« Typing facts in boxes and adjusting bor size ~ g @

+ Copying and pasting appropriate clip art

" A

You will not only need access to the Internet but also a b
‘program in which you can paste clip art and draw f&

boxes and lines. PowerPoint or Appleorks will work
well for this project.

Ingtructione:

1. Students will g to http:/fwoew: eachercreated.com/books/2448 Click on page 72, site 1.

2. Students will choose insects to discuss. Students will navigate through the Insect Web site and
ke notes on four insects. Discuss with sudens the importance of not copying saight fom the
Intemnet but puttng their findings in their owm words.

3. Once students have enough notes on each insect, have them begin ther projects on the computer
by drawing four large boxes on their pages.

4. Stdents will type their facts in each box. Facts should be in fll sentences and form 2 paragraph.
Font size should probably be 14-16 point.

5. Once students have typed all o thei information, they may need to enlarge or shrink the bos to
it all of their information comforably. Students may also need to shrink the font if information
st does not fit.

6. Students should find appropriate pctures of each of their four
insects either from a CD-ROM o the Internet.

7. Work should be proofed, spell-checked, and then printed.

Extension Ideas:

‘s follow-up to this lesson, stadents may wan to find one or fwo
‘more Web sites about their four insects. Students could also make a.
‘matching game with ther facts and pictures. Studens could cut out
their pictures and fact boxes, and have friends match them together.
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What are insects?
Lesson Review

Label the parts ofthe grasshopper,using the ferms in the box. Then, write the
term that best completes each statement in the space provided

head thorax abdomen spiracles tympanum,
antennae simpleeye compound eye mouth parts

10. The grasshopper belongs tothe class of arthropods called

11 Like ll insects, a grasshopper has pars oflogs.
12 Insects make up the group ofanimals.
Skill Challenge

kil applying concepts, analyzing
Use the characleristics of insects to decide if each animal shown below is an insect or
‘another kind of animal. Write insec of other animal i the spaces provided.

i
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Ways the Chinese Use Insects

‘The ancient Chinese people learned how to raise silkwormms very successully. But
sillororms raised for their silk were niot the only insects the Chinese knew abot,
Here s a st of insects that we know were kept by the anclent Chinese. Each of
these insects creates a substance or performs an action that humans have consid-
ered usefl Se i you can maich the product or function with the name of the
animal,

Whita the ltter ofthe productor furtion o the line next o the name of the animal.

Lbee a. This tasect produces a thread used as a materal for some e,
scarves, and expensive clothing.

2SUIWOM Ty insact makes a wax used for candies and sculptures.

Shcimsect . This nsectsecrotos shellac, which s used i lipstick, glue,
and ape.

A cricket . This insect was raised and then relased n large numbers to

5.t amuse royalty.

. This insect i kept asa pet because It sings.
Answe the following questions i the spaces provided.
6. What other useful things do we get fom bees?

7. Ifthe silkworm is not a worrm, what s i1 Why s It called a vorm?

8 Why do you think the silkworm eats only mulberry leaves?
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Communication in Social Bees
Enrichment Activity

kill: applying, diagramming

Read the passage. Then, answer the questions that folow.

Communication in Bees

‘Honeybees are social nsects. Each member n the honeybee colony has aspecifc fo.
Some worker bees, called scouts, search for o for the hive. When a scout findsa food
Source, i returns t the hive. The scout communicates o the other colony members by
doing a dance. The motion of the dance tells the other bees the distance and directon of the
food source. The dance s always a patier of tw connected cieles ke a figure eight. The
tltof an imaginary line between thecircles shows the postion of the food source n relation
0the Sun. The faster the bee dances, the closer the food source f o the hive.

L. What s the job of a scout?

2. What doss the scout’s dance tll the other bees?

3. What do you think s communicated when a scout dances very slowly?

4. What do you think s communicated when a scout dances very quickly?

5. Lookat Figure 1 shown below on the left. Anarrow shows the positionof the
food source. Examine Figure 2 shown below on the right. Drav an arrow to show
the pesition of the food source





Discussion


1. 
Scientists have developed a really neat classification and identification system for insects. Distribute and discuss the insect classification handout 9.1.3.
A.
No two insects are alike.  You have different types of cockroaches, different types of ants, different types of flies. 

B. All insects have distinguishing structural characteristics that set them apart. Distribute and discuss the handout,  >What is an Insect?  

C. Discuss the three main body regions: Head, Thorax, and Abdomen.  

D.  Diagram the external structure of the grasshopper.
2.
Distribute and discuss handout 9.1.7 on Simple Metamorphosis, Complex Metamorphosis, and the life cycle of the Japanese Beetle. 
3. 
As an added analogy, compare the insect skeletal, nervous, digestive, respiratory, and circulatory tracts to their human counterparts.
4. 
Display the damaged plant material and show the students the different types of damage caused by various pests.
Summary

To summarize the lesson, ask questions regarding each of the objectives and give the following quiz. 9.1.1
Evaluation

Written test
9.1.1
Name______________________
Period______
Date______________

1. 
Name three common insect pests to humans.

2. 
Name three common insect pests to plants

3. 
What are the three main body regions of an insect?

4. 
Do all insects have the same life cycle? _______  Explain

5.  
What is the difference between simple and complex metamorphosis?
6.  
List one insect that goes through simple metamorphosis

7. 
 Name an insect that goes through complex metamorphosis
9.1.2

CLASSIFICATION OF INSECTS AND THEIR RELATIVES
Carl Johansen

The animal kingdom, Animalia, is divided into about 30 groups known as phyla.

The following is a list of nine major phyla of animals, including a few examples of each:

Invertebrates
1. PoriferaCsponges

2. CoelenterataCjellyfishes, corals

3. PlatybelminthesCflatworms, flukes, tapeworms

4. AschelminthesCroundworms, trichina

5. MolluscaCsnails, slugs, clams

6. EchinodermataCstarfish, sea cucumbers

7. AnnelidaCsegmented worms, earthworms, leeches

8. ArthropodaCinsects, spiders, crayfish; millipedes

Vertebrates
9. ChordataCfishes, amphibians, reptiles, birds, mammals

In this book, we are concerned mainly with Arthropoda, the largest group of animals; more than three fourths of the total number of species belong to this phylum.  Other invertebrate phyla that contain agricultural pests are the Aschelminthes, Platyhelminthes, and Mollusca. These include, respectively, plant‑ and animal‑infesting roundworms, flukes and tapeworms that parasitize higher animals, and slugs and snails that are crop pests.

ARTHROPODA
Arthropods are quite variable in structure. They include such diverse animals as millipedes, spiders, crayfish, and insects. All arthropods, however, have the following characteristics in common:

1. 
Series of ring like segments- each animal in this group has a body formed of a number of segments.

2. 
Jointed appendages -they have legs and other appendages that are made up of segments jointed together.

 Bilateral symmetry- the arrangement of body parts is such that they can be split down the middle so as to form two equal portions.

 Ventral nerve cord -the nerve cord (more or less equivalent to spinal cord of man) is found within the lower part of the body.

5. 
Dorsal heart -the heart is a simple tube like structure found within the upper part of the body.

9.1.2
In order to classify animals into groups and subgroups that can be studied an l understood more easily, a system of nomenclature has been developed. The largest groups in the animal kingdom are the phyla. Each phylum is divided into a number of classes, each class into a number of orders, each order into a number of families, and so on. Let us take the coaling moth, the familiar "worm in the apple," as an example and see how this classification system works:

KingdomCAnimalia

PhylumCArthropoda

ClassCInsecta

OrderCLepidoptera

FamilyCTortricidae

Genus-Cydia
SpeciesCpomonella
We derive the scientific name of the coaling moth, Cydia pomonella (Linnaeus), by combining the generic and specific names. Note that this scientific name is italicized in print; when written by hand it is underlined to indicate italics. Correct style also includes capitalizing the genus but not the species. You will see that sometimes a man's name, either abbreviated or in full, is listed after the scientific name of an insect. This is the person who first described the species in question. If his name is in parentheses, it indicates that the scientific name has been changed in some way since the species was first described.

Farmers and entomologists alike have a tendency to use common names for important crop and livestock insects. This practice has become so entrenched that the Entomological Society of America regularly publishes a list of approved common names. In this book we will often refer to insects only by their common names. Yet for scientific accuracy and as a key to the literature of an insect, the scientific name is indispensable. For this reason we have included an appendix of common‑scientific names, which the student may consult.

Characteristics of the major classes of arthropods are presented in Table 4:1, and representatives of four of these classes are illustrated in Fig. 4:1. Only the classes Arachnida and Insecta will be discussed in greater detail in this chapter.

Recognition of the pest species involved in an agricultural problem is of utmost importance. Different control measures are often required even for two closely related kinds of insects due to variations in their life cycles or in their reactions to insecticidal materials. There are about one million species of insects and 30,000 species of mites . . .
9.1.3
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What is an Insect? An insect is a small animal with three clearly defined body regions and three pair of legs.  The three body regions are the head, thorax, and abdomen.  
HEAD

LEGS

THORAX

ABDOMEN

9.1.4
[image: image89.png]



External structure of an insect.  This diagram, based on the generalized structure of the common cricket, shows the body regions and their associated structures.
9.1.5
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Insect legs. A, commonly observed features of an insect leg; B, the grasping and heavily spined foreleg of a mantid, which preys on other insects; C, the clinching leg of a hog louse, adapted for seizing the hairs of its host; D, the long and well-muscled hind leg of a grasshopper, adapted for jumping; E, the swimming hind leg of a diving beetle; F, the hind leg of a honeybee, adapted for carrying pollen (outlined mass is the position of the pollen ball).
9.1.6 a and b
[image: image91.wmf]
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Figure 9.1.6a: Simple metamorphosis.  Stages in development of a grasshopper from egg to last nymphal instar. A, newly laid egg; B, embryo within egg; C, hatched nymph enclosed in serosa; D and E, nymph shedding serosa; F to J, first to fifth nymphal instars.  (Courtesy Commonwelath Scientific And Industrial Research Organization, Australia, original drawing by Mr. D. C. Swain.)
Figure 9.1.6b: Adult grasshopper with fully developed, functional wings. (Courtesy University of Arizona, original drawing by Dr. E. R. Tinkham.)
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Figures 9.16 a and b: The immature forms are called nymphs and have feeding habits usually similar to those of an adult. In the final molt functional wings are developed in those insects that possess wings.  Wing pads can be seen in nymphs prior to development of the functional wings of an adult.  Grasshoppers, termites, stoneflies, chewing and sucking lice, and true bugs are common examples of insects with simple metamorphosis.  A greater deviation of metamorphosis occurs among some of this group whose immature are aquatic.  These are sometimes called Hemimetabola, and their nymphs can be referred to as naiads.  The aquatic insects in this category are the mayflies, stoneflies, dragonflies, and damselflies.
9.1.7

[image: image93.wmf]
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Figure 9.1: Complex metamorphosis, as found in a May beetle. From eggs (A), three larval instars develop (B. C, and D), pupation occurs in a cell in the soil (E), and finally the adult beetle (F) emerges.

The greatest external and internal structural changes take place among insects with complex metamorphosis, the Holometabola (Fig. 3:11). These are regarded as the most advanced insects, or the most recent in an evolutionary sense. The postembryonic form is a larva, which feeds actively and may have locomotory appendages developed to varying degrees. Fly larvae (maggots), for example, are completely legless, whereas many beetle larvae have well‑developed legs. After several molts the inactive pupa is formed. The pupa does not feed and is incapable of locomotion (mosquito pupae are a notable exception), but major structural reorganizations are taking place internally. At the termination of the pupal stage a highly active adult results. These great variations in structure during the growth of holometabolous insects are often accompanied by different habits. Thus larvae and adults may eat different foods and occupy radically different environments. Beetles, flies, fleas, moths and butterflies, and bees and wasps are common representatives of the Holometabola.
9.1.8
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[image: image81.wmf]
Figure 9.1.8: Development in a thrips, simple metamorphosis with nonfeeding stages resembling pupae. A and B. first and second nymphal instars; C, propupa; D, pupa; E, adult female. (From Snodgrass, 1954, Smithson. Misc. Coll. 122, No. 9.)
9.1.9

Diagram of the annual life cycle of the Japanese beetle. (Courtesy USDA)
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Figure 9.1.10. A structural comparison of five important systems in the grasshopper and man. A, skeletal. Though the insect skeleton is largely external, note internal ridges and processes for the attachment of muscles. B. nervous. The nerve cord is located dorsally in man, ventrally in insects. The brain is proportionately larger in man. C, digestive. The gut is more complex in many insects. D, respiratory. In man the respiratory system is relatively small, with gases transported by the circulatory system; insects have tracheae and air sacs that ramify throughout the body to exchange gases directly with the tissues. Arrows indicate direction of flow of respiratory gases. E, circulatory. The insect circulatory system is much simpler than that of man, because it is not required to carry the respiratory gases. Arrows indicate direction of blood flow.
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9.1.11
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Insect
Insect Classification: 

The class Insecta is separated into two subclasses and 26 orders.  Only about 12 orders contain major pests of agriculture.  Major characteristics of the Insecta include: 

1) 3 distinct body regions

2) 3 pairs of legs in adults

3) wings

Insecta Subclasses: 

Two subclasses are recognized on the basis of wing character and type of development.

1) Apterygota 

a) wingless, ancestor had no wings

b) ametabolous development - Protura, Thysanura, Collembola

2) Pteygota

a) winged or ancestors had wings

b) pauro-, hemi-, or holometabolous development

Insect Orders
A. Classification within an order is based on 

(1) wings present or absent, if present the type and the strucutre;

(2) type metamorphosis;

(3) type mouthparts;

(4) various other distinctive structures.

B. Insect Orders

Order
 Common Name Meta  Wings     Mpts

Other
	Protura
	Proturans
	N
	none
	suctorial
	12 abdominal metameres, scavengers

	Thysanura
	silverfish, 

bristle tails
	N
	none
	chewing
	cerci, stylli, starch pests

	Collembola
	spring tails
	N
	none
	chewing
	furcula tenaculum, collophore, scavengers

	Orthoptera
	grasshoppersetc.
	G
	4,Tegmina
	chewing
	many important pests

	Dermaptera
	earwings
	G
	4 or none, elytra
	chewing
	large cerci, scavengers

	Embioptera
	webspinners
	G
	4 or none
	chewing
	silk glands #1 tarsi of prolegs

	Ephemeroptera
	mayflies
	I
	4
	absent-adult

chewing-naiad
	molt after acquiring wings; scavengers

	Odonata
	dragon flies

damsel flies
	I
	4
	chewing
	mate in flight; predaceous

	Plecoptera
	stone flies
	I
	4
	chewing
	long cerci, fish food

	Isoptera
	termites
	G
	4 or more
	chewing
	important pests

	Psopcoptera
	book lice

bark lice
	G 
	4 
	chewing
	book binding

	Zoraptera
	Zarapterons
	G
	none
	chewing
	look and act like termites

	Mallophaga
	chewing lice

bird lice
	G
	none
	chewing
	head larger than torax; bird pests

	anoplura
	sucking lice
	G
	none
	sucking
	head smaller than thorax, livestock pests

	Thysanoptera
	thrips
	G
	4, fringed
	rasping-sucking
	plant pests

	Homoptera
	aphids
	G
	4
	sucking
	plant pests

	Hemiptera
	true bugs, etc.
	G
	4, hemelytra
	sucking
	plant and animal pests; predators

	Coleoptera
	beetles
	C
	4, elytra
	chewing
	plant and animal pests;predators

	Strepsiptera
	twisted-wing parasites
	C
	2; psuedohalteres or more
	chewing 
	parasites

	Neuroptera
	lacewings 

ant lions

doodle bugs
	C
	4
	chewing
	predators

	Mecoptera
	scorpion flies
	C
	4
	chewing
	males resemble scorpion, predators

	Trichoptera
	caddisflies
	C
	4; hairy
	chewing
	malpighian tubules=silk; scavengers

	Lepidoptera
	butterflies
	C
	4; scales
	suctorial or vestigaul
	many pests

	Hymenoptera
	ants, wasps, bees, etc.
	C
	4; hamuli
	chewing or lapping
	many parasites; a few pests

	Diptera
	flies
	C
	2; halteres
	sucking, piercing, lapping
	many pests (myiasis); some parasites

	Siphonoptera
	fleas
	C
	none
	sucking
	parasites


Individual Learning Activity

Lesson:
Insects
Assignment:
Do the Research:

	1. Of all insects which insect makes up the largest portion of the insect population?

	Draw a graph depicting the populations of ____ # of insects.

	2. What four characteristics do all insects share in common?

	Draw a poster or create a PowerPoint depicting the four characteristics.

	3. What are the three regions of an insect body? Where are they located in reference to each other?
	Draw a poster or create a PowerPoint depicting this assignment.


Insects from A to Z  http://www.ent.iastate.edu/zoo/lessonplans/alphabetical_insects.pdf
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My Insect

Common Name:
Sctentific Name:

Family:

Order:

Where can your Insect be found (habltats)?

Draw a diagram of your insect

and label the major body parts.
What does your Insect eat? dorbody p

Interesting Information:
(Include adaptations, defensive structures, and cool facts about your insect)

Use the space below to draw a diagram to lllustrate the life cycle of your Insect.






Due Date:

Points/Grade Available:

Group Learning Activity

Lesson: 
Insects and Related Pests
Assignment: 
Choose one of the topics below and research it. With your group, prepare a presentation to teach the class your concept.

	Background: Students will already be familiar with various types of insects and will have the understanding that there are many different characteristics that differentiate the orders. 

Objectives: Students will understand that there are four general mouth types found in insects: piercing-sucking, sponging, siphoning, and chewing. Students will be able to identify and differentiate between the various forms of insect mouthparts.
Materials: Plastic Ziplock bags, Pieces of Sponge, Water, Straws, Push-Pins, Styrofoam Dish 


	Procedure:               
	1. Divide students into groups of four or five.

	
	2. Give each group one pushpin, one dish, and one large cup of water. 

	
	3. Give each student one Ziplock bag, one straw, and one piece of sponge.

	
	4. Discuss with students the various mouth types found on insects. Give examples of the type of insect that would have each mouth type: Chewing-Beetle, Piercing-Sucking-True bug, Sponging-House fly, Siphoning-Moth/Butterfly.

	
	5. Next, tell students that they will have the opportunity to experience eating with each mouth type. Direct students through each mouth type having them first mimic the action of chewing. 

	
	6. Then have children put a small amount of water in their bag and on the group dish. With a push-pin, have students punch a small hole in their bags and try sucking the water out. Explain that this is how true bugs eat.

	
	7. To experience how house flies obtain nutrients, have students wet their sponges and drink the water from the sponge. 

	
	8. Finally, explain that butterflies and moths drink the nectar from flowers and are able to do so because they have straw-like mouthparts. Have students drink the water from the plate using their straws.


	Assessment: Discuss with students their reactions to the activity (what they feel was the most useful way of obtaining nutrients, the easiest, the hardest, etc.) Suggest a journal writing activity in which students think of other types of insect mouth types and why they might be helpful or harmful. 

Going Further: Have students think about why it might be useful for insects to have different mouth types from a plant's perspective and from a human's perspective.


 
Due Date:

Points/Grade Available:

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

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

Teacher Notes

Essential Question:  What is an insect?  How do insects benefit/destroy landscapes?  

� EMBED Unknown  ���





� EMBED Photoshop.Image.5 \s ���





� EMBED Unknown  ���





� EMBED Word.Picture.8  ���





Figure 9.1.10








[image: image103.png]



Course: AG-NL – 01.470  Nursery and Landscape
Unit 10, Lesson 1

[image: image104.png]



 Revised March 2009
5

_1288771108.pdf
Name Class Date

How do insects develop?

Lesson Review

PART A Match each term in Column B with its description in Column A. Write
the letter of the correct term in the space provided.

Column A Column B
1. protective covering around a pupa a. nymph
2, immature stage of insect development that looks b. metamorphosis
different from the adult
€. cocoon
3. series of developmental changes of an organism
d. pupa
4. young insect that looks like the adult
e. larva

5. resting stage during complete metamorphosis

PART B List the three stages of grasshopper metamorphosis in the spaces
provided. Then, answer question 4.

1.
2,
3.

4. Does a grasshopper undergo complete or incomplete metamorphosis? Explain your answer.

Skill Challenge
Skills: sequencing, identifying
Place the diagrams of butterfly metamorphosis in the correct order by writing the

letters A (first) through D (last) in the spaces provided. Then, label each stage in
the development of the butterfly.

Concepts and Challenges in Life Science, Teacher’s Resources CD-ROM
(c) by Pearson Education, Inc./Globe Fearon/Pearson Learning Group. All rights reserved. Animals Without Backbones





Answer Key

How do insects develop?
Lesson Review
PART A

1.c 2.e 3.b 4.a 5.d

PART B

1.egg 2.nymph 3.adult 4.Itdoes notundergo a
complete change in form. It hatches from an egg as
anymph and gradually develops into an adult. A
grasshopper undergoes incom plete metamorphosis.
Skill Challenge

C, egg; A, larva; D, pupa; B, adult

Concepts and Challenges in Life Science, Teacher’s Resources CD-ROM

(c) by Pearson Education, Inc./Globe Fearon/Pearson Learning Group. All rights reserved.
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What are insects?
Lesson Review

Label the parts of the grasshopper, using the terms in the box. Then, write the
term that best completes each statement in the space provided.

head thorax abdomen spiracles tympanum

antennae simple eye compound eye mouth parts

10. The grasshopper belongs to the class of arthropods called

11. Like all insects, a grasshopper has pairs of legs.
12. Insects make up the group of animals.
Skill Challenge

Skills: applying concepts, analyzing
Use the characteristics of insects to decide if each animal shown below is an insect or
another kind of animal. Write insect or other animal in the spaces provided.

Concepts and Challenges in Life Science, Teacher’'s Resources CD-ROM
(c) by Pearson Education, Inc./Globe Fearon/Pearson Learning Group. All rights reserved. Animals Without Backbones





Answer Key

What are insects?
Lesson Review

1.antennae 2. head 3.thorax 4. abdomen

5. spiracles 6.tympanum 7. mouth parts

8. compound eye 9, simple eye 10. insects

11. three 12 largest

Skill Challenge

1.otheranimal 2.insect 3.otheranimal 4. insect
5.insect 6. other animal

Concepts and Challenges in Life Science, Teacher’s Resources CD-ROM
(c) by Pearson Education, Inc./Globe Fearon/Pearson Learning Group. All rights reserved. Animals Without Backbones
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Insect Challenge Project

Project rules are listed on the back of this worksheet

Name

Project Due Date

Pts Insect Basics Insect Orders Insect Survival Metamorphosis Points
Earned
A member of the A member of the order An insect that uses An insect with
animal kingdom Orthoptera color as a warning complete
1 signal metamorphosis
An arthropod that is A member of the order An insect with a An insect with
not an insect Hemiptera hard shell incomplete
2 metamorphosis
An insect with A member of the order An insect that can The larval stage
two wings Homoptera fly to avoid predators of an insect
3
An insect with A member of the order An insect that uses The nymph stage
four wings Diptera odor to keep away of an insect
4 predators
An insect with a A member of the order An insect that uses The pupal stage
sucking mouth part Lepidoptera eyespots to trick a of an insect
5 predator
An insect with A member of the order An insect that has An insect that
chewing mouth parts Hymenoptera horns or spikes overwinters as a pupa
6
A food source and an A member of the order An insect that stings An insect that
insect that feeds on it Coleoptera overwinters as an adult
7
A nectar source and an | A member of the order An insect that An insect that
insect that feeds on it Odonata lives in a society migrates
8
An insect that A member of the order | A insect that blends in An insect that has an
eats other insects Mantodea with its surroundings aquatic larval stage
9
A host plant and a larva | A member of the order An insect that uses An insect that has an
that feeds on it Phasmida mimicry to look like a aquatic nymph stage
10 poisonous insect

Total Points Earned =

Grade = %

A B CDF






Insect Challenge Project Rules

1 - You must show the teacher the insect and identify it by name (as specific as possible). Write the insect’s
name in the correct box on your worksheet and have your teacher initial or stamp the box ASAP. Points will
be awarded based on the location in the chart. Items in the top row are worth 1 point, while items in the
bottom row are worth 10 points.

NOTE: Credit will only be given on the day the insect was shown to your teacher!
Do not wait until the next day to try to claim insects!

2 - Each insect you find can only be used for one box. If you want to use an insect for more than one box,
you will need to catch more than one of those insects.

3 - Insects caught during class with your partner will count for both of you as long as you are working
together!

4 - You may bring in insects from home for points towards your project. If you want to help your partner,
you must bring in two insects for both of you to get credit.

Exception: You are not allowed to bring in live butterflies! Please do not try to catch adult
Monarch butterflies and bring them to school!

5 - No catching of insects that were released by another student! Find your own bugs!

6 - Insect nets are for insects - not for people, fish, frogs, or birds! Be careful not to get them snagged on
plants or the fence.

7 - Good behavior is expected at all times while in the garden! This also applies to traveling to and from the
garden. Failure to use good behavior will result in “benching” - you will sit and work on homework or read
a book rather than chase bugs.

Grading: You must earn at least 150 points to earn an A+ on this project. You will be given at least 5 class
days to work on this project, which means you need to earn 30 points each day to get the points you need for
an A+. If you earn more than 150 points, you will receive extra credit on your project grade (up to 110%).

Grades:
135 - 150 points = A
120 - 134 points = B
105 - 119 points = C
90 - 104 points =D
Less than 89 points = F
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		Label the Caterpillar Diagram

		Name:_________________________________ 





Read the definitions, then label the caterpillar diagram below.


		Definitions





		Abdomen - the tail area of an caterpillar that contains the heart, Malpighian tubules, reproductive organs, and most of the digestive system 
Abdominal Prolegs - stumpy legs located on the abdomen 
Anal Prolegs - stumpy legs located at the end of the abdomen 
Head - the part of the caterpillar that contains the brain, eyes, mouthparts, etc. 
Mandibles - the jaws, located on the head 

		Setae - hairs along the caterpillar's body that sense touch 
Simple Eyes - organs on the head that can detect light and dark 
Spiracles - tiny holes along the caterpillar's body that it uses to breathe 
Thoracic Legs - six jointed legs on the caterpillar's thorax 
Thorax - the body section between the head and the abdomen. The legs and wings attach to the thorax
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		Label the Butterfly

		Name:_________________________________ 





Read the definitions, then label the diagram below.


		Definitions





		Abdomen - The abdomen is the segmented tail area of an insect that contains the heart, Malpighian tubules, reproductive organs, and most of the digestive system. 


Antenna - An antenna is a sensory appendage that is attached to the head of adult insects. Antennae are used for the sense of smell and balance. Butterflies have two antennae with clubs at the end. 


Compound Eye - Insect compound eyes are made up of many hexagonal lenses. 


Fore wing - The fore wings are the two upper wings. 

		Head - The head is the part of the insect that contains the brain, two compound eyes, the proboscis, and the pharynx (the start of the digestive system). The two antennae are attached to the head. 


Hind wing - The hind wings are the two lower wings. 


Leg - All adult butterflies have six legs. The two forelegs of some butterfly species are tiny. 


Proboscis - Adult butterflies sip nectar and other liquids using a spiral, straw-like proboscis located on their head. 


Thorax - The thorax is the body section between the head and the abdomen. The legs and wings attach to the thorax.
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		Caterpillar Anatomy

		Name:_________________________________ 










Caterpillars are the larval stage of butterflies and moths. The caterpillar hatches from a tiny egg, then spends its time eating and growing. This larval stage usually lasts from two weeks to about a month. As caterpillars grow, their exoskeleton becomes tight on them, so they molt (lose their old exoskeleton) Then the caterpillar pupates, covering itself with a protective shell, and metamorphosing into an adult butterfly or moth. 


Diet: Caterpillars mostly eat the leaves of flowering plants and trees, using their powerful jaws (mandibles). Caterpillars are very limited in their diet; many species will only eat the leaves of a single type of plant. They usually eat only the plant that their mother carefully chose to lay their egg on. 


Anatomy: The body of the caterpillar (like all insects) is divided into 3 parts, the head, thorax, and abdomen. They have an exoskeleton, a hard, outer covering. 


The ocelli (simple eyes that detect light) are located on the head. The mouth and jaws (mandibles) are also located on the head. Setae are sensory hairs located all over a caterpillar's body, giving it a sense of touch. The caterpillar breathes through holes in its side called spiracles. The six prolegs (attached to the thorax) will become the legs of the adult. The many prolegs will disappear in the adult stage. 



_1288771657.pdf
Name Class Date

Communication in Social Bees

Enrichment Activity
Skills: applying, diagramming
Read the passage. Then, answer the questions that follow.

Communication in Bees

Honeybees are social insects. Each member in the honeybee colony has a specific job.
Some worker bees, called scouts, search for food for the hive. When a scout finds a food
source, it returns to the hive. The scout communicates to the other colony members by
doing a dance. The motion of the dance tells the other bees the distance and direction of the
food source. The dance is always a pattern of two connected circles like a figure eight. The
tilt of an imaginary line between the circles shows the position of the food source in relation
to the Sun. The faster the bee dances, the closer the food source is to the hive.

1. What is the job of a scout?

2. What does the scout’s dance tell the other bees?

3. What do you think is communicated when a scout dances very slowly?

4. What do you think is communicated when a scout dances very quickly?

5. Look at Figure 1 shown below on the left. An arrow shows the position of the
food source. Examine Figure 2 shown below on the right. Draw an arrow to show
the position of the food source.

Figure 1 Figure 2

Concepts and Challenges in Life Science, Teacher’'s Resources CD-ROM
(c) by Pearson Education, Inc./Globe Fearon/Pearson Learning Group. All rights reserved. Animals Without Backbones





Answer Key

Communication in Social Bees

Enrichment Activity

1. to find food for the hive 2, the distance and
direction of the food source 3. The food source is
far away. 4. The food source is nearby. 5. The
arrow should point in the direction that the bee’s
head is facing in such a way that the arrow bisects
the circles.

Concepts and Challenges in Life Science, Teacher’s Resources CD-ROM
(c) by Pearson Education, Inc./Globe Fearon/Pearson Learning Group. All rights reserved. Animals Without Backbones
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Complete and Incomplete Metamorphosis

Complete Metamorphosis

Incomplete Metamorphosis

Concepts and Challenges in Life Science, Teacher’s Resources CD-ROM
(c) by Pearson Education, Inc./Globe Fearon/Pearson Learning Group. All rights reserved. VISUALS, page 8
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THE SECRET OF SILK SCIENCE

Ways the Chinese Use Insects

The ancient Chinese people learned how to raise silkworms very successfully. But
silkwormes raised for their silk were not the only insects the Chinese knew about.
Here is a list of insects that we know were kept by the ancient Chinese. Each of
these insects creates a substance or performs an action that humans have consid-
ered useful. See if you can match the product or function with the name of the
animal.

Write the letter of the product or function on the line next to the name of the animal.

1. bee a. This insect produces a thread used as a material for some ties,
scarves, and expensive clothing.

2. sillworm b. This insect makes a wax used for candles and sculptures.

3. lac insect c. This insect secretes shellac, which is used in lipstick, glue,
and dye.

4. cricket d. This insect was raised and then released in large numbers to

5. firefly amuse royalty.

e. This insect is kept as a pet because it sings.
Answer the following questions in the spaces provided.
6. What other useful things do we get from bees?

7. If the silkworm is not a worm, what is it? Why is it called a worm?

8. Why do you think the silkworm eats only mulberry leaves?

© 2000 - 2007 Pearson Education, Inc. All Rights Reserved.





ANSWER KEY

® 0 o

d

. Bees aid agriculture by pollinating flowers.
Many people eat the honey collected by bees.

7. The silkworm is not a worm. It is the larvae of
a moth. Itis incorrectly called a worm
because it is long and thin. Unlike a true
worm, it has legs.

8. Answers will vary. Sample: The silkworm
obtains some chemical from the mulberry leaf
required to manufacture silk.

Uk~ wbdE

© 2000 - 2007 Pearson Education, Inc. All Rights Reserved.
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Complete and Incomplete Metamorphosis

INCOMPLETE METAMORPHOSIS

COMPLETE METAMORPHOSIS

Concepts and Challenges in Life Science, Teacher’s Resources CD-ROM
(c) by Pearson Education, Inc./Globe Fearon/Pearson Learning Group. All rights reserved. Transparency Masters, page 9
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Insects

Objectives:

* Locating Internet address on the computer
 Scanning through information to find facts

» Typing factsin boxes and adjusting box size
» Copying and pasting appropriate clip art

Program Needed:

You will not only need access to the Internet but also a
program in which you can paste clip art and draw
boxes and lines. PowerPoint or AppleWborks will work
well for this project.

Instructions:

1
2.

Extension ldeas:

As afollow-up to this lesson, students may want to find one or two
more Web sites about their four insects. Students could also make a
matching game with their facts and pictures. Students could cut out
their pictures and fact boxes, and have friends match them together.

Students will go to http://www.teacher created.com/book /2448 Click on page 72, site 1.

Students will choose insects to discuss. Students will navigate through the Insect Web site and
take notes on four insects. Discuss with students the importance of not copying straight from the
Internet but putting their findings in their own words.

Once students have enough notes on each insect, have them begin their projects on the computer
by drawing four large boxes on their pages.

Students will type their facts in each box. Facts should be in full sentences and form a paragraph.
Font size should probably be 14-16 point.

Once students have typed al of their information, they may need to enlarge or shrink the box to
fit al of their information comfortably. Students may also need to shrink the font if information
still does not fit.

Students should find appropriate pictures of each of their four
insects either from a CD-ROM or the Internet.

Work should be proofed, spell-checked, and then printed.

#2448 Computer Activities Through the Year 72 © Teacher Created Resources, Inc.





Insects... Such Interesting Creatures

http://www.teachercreated.com/books/2448
Click on page 73, sitel

Monarch butterflies are insects. They
are poisonous to birds that eat them.
They get their poison from the
milkweed they eat. Monarchs travel
south to migrate in the fall. The male
monarch has dots on both wings.

Dragonflies can fly at incredible speeds
and then stop almost instantaneously.
Their special eyes help them to do this.
Instead of having one lens, their eyes
have thousands of lenses which allow
them to view wide areas, hunt for prey,
and fly more accurately.

to each other.

Ants are very social animals and live in
groups called colonies. Colonies may
have fifty or so members. Super
colonies have been reported to have
thousands of workers in nests connected

Bees are very important to our
environment. They carry pollen from
plant to plant on their wings. This
process is called cross pollination. The
bees’ biggest defense mechanism is
their stinger. Bee stings can be quite
painful and swell up in size.

© Teacher Created Resources, Inc. 73

#2448 Computer Activities Through the Year
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The Anatomy of an Earthworm

Mouth

Brain

Esophagus

Hearts

Crop
Nerve cord

Blood vessel

Intestine
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INSECTS: WHAT
ARE THEY?
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The Anatomy of an Insect
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Butterfly Life Cycle Quiz

1. Metamorphosis means the process of... ?
Being born Changing
Turning colors Eating leaves

2. Butterflies and moths are in what insect family?
Lepidoptera Hymenoptera
Coleoptera Orthoptera

3. Another word for larvais... ?
Butterfly Moth
Caterpillar Worm

4. What do caterpillars eat?
Food their mother brings Leaves from a host plant
Grass Nectar from flowers

5. When a butterfly is in the pupa stage, the case around it is called a... ?

Cocoon Shell
Chrysalis Bud

6. How many wing parts do butterflies have?
2 6
4 8

7. Like all insects, butterflies have how many legs?
2 6
4 8

8. The butterfly uses what part of its body like a straw to sip flower nectar?
Proboscis Antenna
Abdomen Thorax

Write 2 things you learned about caterpillars or butterflies:

(02001 The Learning Network Inc.





		Butterfly Life Cycle Quiz
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		Name _______________
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		                            Insect Vocabulary List & Definitions

 angiosperm

A plant whose ovules are enclosed in an ovary; a flowering plant.

compound eye

The eye of most insects and some crustaceans, which is composed of many light-sensitive elements, each having its own refractive system and each forming a portion of an image.

exoskeleton 

A hard outer structure, such as the shell of an insect or crustacean, that provides protection or support for an organism.

insect 

Any of numerous usually small arthropod animals of the class Insecta, having an adult stage characterized by three pairs of legs and a body segmented into head, thorax, and abdomen and usually having two pairs of wings.

nectar 

A sweet liquid secreted by flowers of various plants, consumed by pollinators, such as hummingbirds and insects, and gathered by bees for making honey.

pollen

The fine powderlike material consisting of pollen grains that is produced by the anthers of seed plants.

thorax 

The second or middle region of the body of an arthropod, between the head and the abdomen, in insects bearing the true legs and wings.

abdomen 

The posterior segment of the body in arthropods.

cocoon 

A similar natural protective covering or structure, such as the egg case of a spider.

chrysalis

A protected stage of development.
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Common Name:

Scientific Name:

Family:

Order:

Where can your insect be found (habitats)?

Draw a diagram of your insect

What does your insect eat? and label the major body parts.

Interesting Information:
(Include adaptations, defensive structures, and cool facts about your insect.)

Use the space below to draw a diagram to illustrate the life cycle of your insect.
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Butterfly Facts and Questions

Directions: Go to the frequently asked questions page on the Children’'s Butterfly Site.
When you click on a question, it will scroll you down to the answer. You may also use the
scroll bar to go up and down through the questions and answers. Try to find at least two
facts for each of the information boxes below, then ask two of your own butterfly
questions.

Habitat (where they live)

Bodies (how caterpillars and butterflies look)

Prey and Predators (what they eat and what eats them)

Questions I have:

(02001 The Learning Network Inc.






Butterfly Life Cycle

Name(s)

Directions: Using the coloring page on the Children's Butterfly Site, read
about the 4 stages in the metamorphosis of butterflies. Draw each stage in
the circles below and label the stages. After re-reading the web site
information, write one fact about each stage in the butterfly life cycle.

Stage:

Fact:

Stage:

Fact:

Stage:

Fact:

Stage:

Fact:

QOO0
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A Butterfly's Life Cycle
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