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Value of Insects

 Thrive in more 
environments

 100,000 different 
species/N. America

 1000 different ones in 
the backyard

 Most of the insects 
are harmless

 80% less than 1/4 
inch long

 Fewer than 3% of 
insects are considered 
pests of crops

 Millions in dollars lost 
from insect 
consumption
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Value of Insects

 Aid in production of 
crops by pollination

 Insects damage 
weeds just as they do 
crops

 Improve the physical 
condition of the soil 
by burrowing & 
droppings as fert.

 Insects devour bodies 
of dead animals & 
dung

 Insects feed on 
harmful insects

 Serve as food source 
for birds, fish, 
mammals, reptiles, & 
others
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Insect Structure

Adult insects have an exoskeleton, three 
body regions, three pairs of legs, one pair 
of antennae, and zero to two pairs of 
wings.

Appendages are often used to classify 
insects.
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Head - 1

 Includes eyes, 
antennae, & mouth

 Two types of eyes, 
compound & simple

 Eyes of insects 
sensitive to color and 
ultraviolet light

 Adults have one pair 
of antennae

 Antennae are 
primarily organs of 
smell but can be used 
for:  vibration, wind 
direction and humidity 
detection

 Mouth parts differ 
considerably in 
appearance 
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Head - 2

 Same basic parts are 
found in all types of 
insects

 Divided by type of 
mouth parts

 Sucking

 Chewing

 Intermediate types

 Piercing-sucking:

 (Hemiptera) true 
bugs

 (Homoptera) aphids, 
scales, mealybugs

 Siphoning:

 Butterflies & moths

 Immature more 
varied
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Thorax

 Made up of three 
segments - each has 
a pair of legs

 Wings - most adults 
have them

 Venation is different 
for each species

 -ptera means with 
wings

 -aptera means 
without wings

 Legs used for many 
purposes and vary 
greatly
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Abdomen

 Abdomen section contains digestive and 
reproductive organs as well as spiracles

 Spiracles - circular openings used for 
breathing

 May have 11-12 segments but hard to 
distinguish
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Insect Development

Distinctive Feature of Insects -
Metamorphosis

Gradual Metamorphosis - Insect appearance 
changes over a period of time; eg. 
Earwigs,grasshoppers,termites

Complete Metamorphosis - Pass through 
four distinct stages

 

 

Slide 16 

 

 

Slide 17 

 

 

Slide 18 
Kingdom

Phylum

Class 

Order

Family

Genus

species

In school we learned that 

animals are divided into

smaller and smaller 

groups.  Let's look where 

insects fit in the animal 

kingdom.  From top to 

bottom, each category 

has fewer species, and the 

groups of animals within 

each category are 

increasingly similar.
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Kingdom- animal

Phylum - arthropod

Class - insect

Order - diptera

Family - muscidae

Genus - Musca

species - domestica

Using the house fly as 

an example. Notice the 

genus and species is the 

official scientific name 

of the animal.  This 

name is valid in any 

country of the world 

and is an important 

way to avoid confusion.  

This two-word Latin 

naming system was 

developed in 1758 and 

has hardly changed 

since then.  There are 

some important things 

to know about it.
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House Fly

Musca = fly

domestica= home

Scientific names are always two words. The first part of the 

name (Genus) is always capitalized.  This lets us know that it is 

the genus.   The second name is always in lower case and is 

usually descriptive of the insect in some manner. Because these 

words are in Latin, they are always  italicized (or underlined 

which substitutes for italics).
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Insect Classification

ORDER COMMON NAME METAMORPHOSIS MOUTHPARTS WINGS

Coleoptera Beetles, weevils Complete Chewing 2 pairs

Collembola springtails none chewing none

Dermaptera earwigs gradual chewing 2 pairs

Diptera flies complete chewing or piercing/sucking 1 pair

Homoptera aphids, scale gradual piercing/sucking 2 pairs

Hymenoptera bees, wasps,ants complete chewing 2 pairs

Isoptera termites gradual chewing 2 pairs

Lepidoptera butterflies, moths complete chewing/siphoning 2 pairs

Neuroptera lacewings, antlions complete chewing 2 pairs

Orthoptera crickets, grasshoppers gradual chewing 2 pairs

Siphonoptera fleas complete chewing or rasping/sucking none

Thysanoptera thrips gradual rasping/sucking 2 pairs

Thysaranu silverfish gradual chewing none
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Insects also have common names.

One problem with common names is that there may 

be more than one common name for the same insect.  

Common names often differ between geographical 

regions.  Do you know what a skeeter hawk is?  Or a 

cow killer?  Did you know a velvet ant really is not an 

ant, but a wingless wasp? ...and locusts are really a 

type of grasshopper - not a cicada.
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Cow Killer
Velvet ant

“A name by any other name?” 

Cicada LocustLocust
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Insect Orders Important to 

Gardeners

Order gives access to valuable information:

 type of mouth parts

 how it feeds 

 method of control

 life cycle

 timing of control
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Common Non Insect Pests: 

Arthropods - 1

 Spider mites:  small; not discovered till 
after they damaged plant; sucking mouth 
parts; foliage, buds, stems, become red, 
bronze, rust, or yellow

 Spiders:  most are beneficial predators; 2 
poisonous - black widow & brown recluse
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Common Non Insect Pests: 

Arthropods - 2

 Ticks:  parasitic blood feeder of animals 
and humans

 Millipedes:  short antennae; eggs in damp 
places; eat decaying plant matter; 
sometimes feed on roots; when disturbed 
curl up and secrete cyanide
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Common Non Insect Pests: 

Arthropods - 3

 Centipedes:  long antennae; flat 
crossection; 1 pair of legs per segment; 
beneficial predators of arthropods

 Pillbugs & Sowbugs:  similar to millipede 
except 1 pair of legs per segment; 
damage same as millipedes; live in damp 
areas; pillbugs roll up - sowbugs don’t
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Identifying Insect Problems

Refer to Extension Agent or send to Plant 
Disease and Insect Clinic

 Indices

 Keys

 Pest Calendars

 Common Mistakes
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Types of Insect Injury

 Chewing Insects

 Piercing-Sucking

 Internal Feeders

 Below-ground feeders

 Egg layers

 Nesting Insects

 Transmitting of Plant Diseases

 Honeydew producers
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Insect Management

Cultural Control - plants in good health 
helps them to better withstand and repair 
damage by pests

 healthy plants less likely to be infested by 
pests

 observe what’s going on in garden

 cultural methods of suppression
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Cultural Methods of Suppression

 Soil preparation

 Plant selection

 Rotation

 Interplantings

 Planting dates

 Weed Control

 Trap Crops
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Mechanical Control

 Hand picking

 Traps

 Barriers

 Pruning & Raking

 Irrigation
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Biological Control

 Use of predators, parasites & pathogens

 Predators:  catch& devour other creatures

 Parasites:  live on or in the bodies of living 
organisms

 Pathogens:  disease causing organisms
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Biological Control Notes

 Insect & mite populations distributed in 
clumps

 Bt - Bacillus thuringiensis - bacteria that 
kills caterpillars.  Slow action….eat 
spores…stop eating in 2 hrs…live 72

 Parasitic nematodes - sensitive to 
ultraviolet light, heat and dehydration

 Parasites/Predators - catalogs
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Limitations of Biological Control

 Timing

 Predators effective for short periods

 Some control agents not acceptable; 
moles, skunks, wasps

 Parasites & Predators most effective when 
populations are low
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Encouraging Beneficial Insects

 Encourage natural predators: praying 
mantids, ladybeetles, lacewings, 

 Provide shelter, food, moisture, 
overwintering sites

 Learn to recognize eggs & larvae

 Invite number & type of plants that attract

 Selective herbicides - less adverse effect
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Assassin Bugs

Assassin bugs prey on aphids, caterpillars,

beetles, leafhoppers,and other insects. They 

do not like to be handled.
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Big-eyed Bugs

These small insects with big eyes attack

spider mites, thrips, aphids and other 

insect eggs.
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Damsel Bugs

Damsel bugs resemble assassin bugs.

They feed on aphids, leafhoppers, 

mites and caterpillars.
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Green Lacewings

Green or brown, the lacewing, or aphid lion,

is known to eat as many as 600 aphids.

larvaadult
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Ground Beetles

These beetles are

large, dark, and 

sometimes metallic.

They feed along the 

ground on soft-bodied

insects, especially 

at night.
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Lady Beetles

Lady beetle adults and larvae

attack aphids, mites, insect

eggs and small insects.

adult larva

 

 

Slide 45 
Tiny Parasitic Wasps

Micro- and mini-wasps can sting 

and lay eggs in caterpillars, aphids

or insect eggs. The larvae consume 

their prey from within.

 

 

Slide 46 
Praying Mantids

Mantids have a good

reputation, but eat 

relatively few insects

in the garden.

 

 

Slide 47 
Predaceous Stink Bugs

Many stink bugs are pests, but predaceous

stink bugs feed on beetles and caterpillars

both as adults and colorful nymphs.
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Predatory Mites

Predatory mites move rapidly to catch

and feed on their plant-eating counterparts.

They are often white, tan, or orange.

 

 

Slide 49 
Soldier Beetles

Adults resemble fireflies

and are attracted to 

milkweed,hydrangea, 

and goldenrod.

They eat aphids, caterpillars,

mites, grasshopper eggs, and

small beetles.
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Syrphid Flies

adult larva

The harmless adults resemble bees,

but the small larvae consume many

aphids.
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Minute Pirate Bug

These bugs attack thrips, spider mites,

aphids and small insects.

larva
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Tachinid Flies

Heavily bristled tachinid flies lay eggs on

caterpillars, beetle larvae, and bugs.
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Wasps & Hornets

Though often considered pests, these insects

feed heavily on caterpillars, flies and other 

soft-bodied insects.
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The Ten Most 

Common

Insect and Mite 

Pests 

In The 

Landscape
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Aphids

These tiny, fragile insects suck plant juices from 

tender growth areas. Feeding can cause distortion

of tips and leaves.  Aphids often produce honeydew.
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Aphids reproduce by giving birth to live 

young.  Populations may increase rapidly. 

Predators and parasites often lower aphid  

populations within a short time.
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Lady beetles and their larvae feed

on aphids, scales and other pests.

Aphid Predators
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Tiny wasps lay their 

eggs in aphids. The 

aphids then bloat  

like the one to the 

left of the arrow.

Aphid Parasites
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removal by hand

insecticidal soap

Malathion

Merit 

horticultural oil

Orthene

pyrethrins

Azatin

Aphid Management
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Azalea Lace Bug

The azalea lace bug is the 

most frequently reported 

insect pest in North 

Carolina landscapes.

It feeds on the undersides 

of leaves

causing them to look

pale.
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Azalea Lace Bug

Eggs of azalea lace 

bugs are inserted 

into the leaf and then 

covered with a drop 

of shiny excrement. 

This protects eggs 

from pesticides.

underside
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Azalea Lace Bug

Azalea lace bugs overwinter as eggs 

inside the leaves or as adults during mild 

winters.
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malathion 

Merit 

soap

Sevin

Orthene

Lace Bug Management
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Bagworms

By midsummer, bagworms 

are much more difficult to 

control. Use a pyrethroid

then.
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By late summer, the

bagworms have 

pupated, and chemical 

control is no longer 

effective. Picking off the 

bags now removes their 

eggs before next 

springôs generation.

Bagworms
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Bagworms

Bagworms hatch in Spring 

Each year and are extremely

sensitive to pesticides in late

April and May.
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Bagworm Management

Hand picking anytime

B.t. (early spring)

malathion

Orthene

Sevin
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Spruce Spider Mite 

and Southern Red Mite

These mites actively feed during the cool 

seasons, but damage doesnôt show until 

summer or winter.  
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The spruce spider

mite is the most

frequently reported

arthropod pest in NC

landscapes. It 

infests junipers and

other conifers such

as spruce, fir, cedar

and arborvitae.

Spruce Spider Mite
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Southern Red Mite

Southern red mites

infest hollies and 

other broad -leaf

evergreens. Like

the spruce spider

mite, southern red

mites do most of

their damage in

the fall, winter and

spring.
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horticultural oil

insecticidal soap

Kelthane

(Treat in Spring

or late Fall)

Spider Mite Management

Oils work well for spider mite control in 

winter and spring.  Oils also control 

scale insects and other kinds of mites.

summer symptoms
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Boxwood leafminer
Boxwood leafminer

adult midges (flies)

emerge in April. 

Spraying then 

should have an 

impact on the 

adults.
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Boxwood leafminer

Characteristic 

blisters on 

underside of 

leaves
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Boxwood Leafminer Management

Orthene and Merit

give good control as

soil drenches. 
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White peach scale

Armored Scales

Euonymus scale
Tea scale
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Gloomy scale

Horticultural oils are 

the best sprays for 

tea scale 

and other armored

scale insects.

Armored Scale Management
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Japanese beetle

It is not practical to try

to protect flowers with

pesticides.

Foliage can be

protected with 

various pesticides

such as Sevin.
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Japanese beetle Management

Japanese beetle 

grubs live in the soil 

and are the only 

white grubs 

susceptible to milky 

spore disease. 

*Grub control rarely 

results in plant 

protection, however.

Sevin (adults)

*trichlorfon (grubs)

*imidacloprid (grubs)
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Fall webworm

Oregon State Univ.

These hairy caterpillars appear in late summer

and Fall.  They prefer, persimmon, pecan, and

sourwood.
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Fall Webworm

Notice that

webs are located

at the ends of the 

branches, 

contrasted to tent

caterpillars which 

infest tree crotches

during the spring.
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Fall webworm Management

If within reach, destroy

the web mass with a

stick.  Otherwise,

a  pyrethroid, Sevin or 

Orthene should give 

adequate control.  

B.t. will work only on the 

early webworms.
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Fire Ants

Fire ants prefer

to nest in open

areas.  Mounds

have ñhoney-

combedò tunnels.

QuickTimeÊ and a
TIFF (Uncompressed) decompressor

are needed to see this picture.
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Fire Ants

Painful stings can cause pustules on the skin.
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Fire Ant Management

Amdro (bait)

diazinon or 

Orthene mound

drench (except 

sensitive areas)
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Insect notes are excellent references.

 

 

Slide 87 Pest Control Calendars
tell when to scout or treat for 
insect and mite pests.

http://www.ces.ncsu.edu/depts/ent/notes
 

 

 


