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Overview

* Arthropods

* Insects

* Insect Orders




axonomy

* Kingdom - Animal
* Phylum
» Class

e Order

* Family

« Genus

« Species


Presenter Notes
Presentation Notes
Diverse group – elephants, coral, jellyfish, fish


Taxonomy

* Kingdom - Animal
* Phylum - Arthropoda
» Class

* Order
* Family

« Genus

« Species



Presenter Notes
Presentation Notes
Arthropoda meaning jointed feet includes a wide variety of organisms.
Top line: millipede, crab, tick
Middle line: millipede, horseshoe crab, butterfly
Bottom line: spider, trilobite (extinct), ladybeetle


Arthropods
* Subphylum

 Crustacea

Crustaceans



Presenter Notes
Presentation Notes
Most organisms in the subphylum Crustacea are free-living aquatic animals, but there is actually one terrestrial crustacean that you will come across while gardening.  


Arthropods

* Subphylum: Crustacea

e Class: Malacostraca

* Order: Isopoda



Presenter Notes
Presentation Notes
This terrestrial crustacean is usually found in very moist environments.  It rolls itself into a ball for defense  It is know by several names: wood lice, roly-polys, pill bugs. It is in the class ‘Isopoda’ meaning same feet, because all of its legs are the same (as opposed to a crab or lobster, etc.).



Arthropods

* Subphylum

* Myriapoda

 Class:

« Chilopoda - Centipedes
* Diplopoda - Millipedes



Presenter Notes
Presentation Notes
Myriapoda means “countless feet”. What organisms might be considered to have countless legs? Chilopoda meaning a hundred legs.  Diplopda meaning two fold legs referring to the fact that it has two pairs of legs per segment.


Arthropods

* Subphylum: Myripoda
« Class: Chilopoda — Centipedes

Flat body

One pair of legs per segment
* Predators

* Venomous (most)



Presenter Notes
Presentation Notes
Top picture: house centipede 



Arthropods

* Subphylum: Myripoda
* Class: Diplopoda
* Rounded body

* Two pairs of legs per segment

e Detritivores




Arthropods
* Subphylum

 Crustacea

* Myriapoda

 Chelicerata
 Class:

 Arachnida

“claw horn”


Presenter Notes
Presentation Notes
The subphylum Chelicerata which means “claw horn” refers to the appendages found close to the mouth.  Most adult arachnids have eight legs. There are thought to be two exant classes of Chelicerata (the horseshoe crab class and the arachnida), but we will only look at the arachnids. 


Arthropods
* Subphylum: Chelicerata

 Class: Arachnida - Wy
!: J"‘H —

 Subclasses and Orders:



Arthropods
* Subphylum: Chelicerata

4" Abdomen

* Class: Arachnida Spinnerets

Cephalothorax Mg,
* Two body parts _

* 8 legs
Pedipalps
* Chelicerae Chelicerae g# |

_ Eye; 
» Pedipalps


Presenter Notes
Presentation Notes
The subphylum Chelicerata which means “claw horn” refers to the appendages found close to the mouth.  There are may classes of Chelicerata (from horseshoe crabs to whip-scorpions), but we will only look at three: Acari, Araneae and Opilliones.


Arthropods
* Subphylum: Chelicerata

 Class: Arachnida
 Subclasses and Orders:

 Acari — mites & ticks

* Araneae - spiders

K Opiliones — harvestmen or daddy longlegs ==




Arthropods
* Subphylum: Chelicerata

 Class: Arachnida

 Orders: Acari - Mites

 includes ticks

* pests



Presenter Notes
Presentation Notes
Ticks are a kind of mite.  Vectors of various diseases.
Mites can be herbivorous and/or predatory.
The most common mite pest is the twospotted spider mite (Tetranychus urticae). Spider mites have piercing / sucking mouthparts and cause a stippling on plant leaves. 
There are also predatory mites which are commonly used as a biological control for spider mites.


Arthropods
* Subphylum: Chelicerata

* Class: Arachnida
* Orders: Araneae — Spiders

 Important predators

* We do NOT identify spiders!




Arthropods
* Subphylum: Chelicerata

 Class: Arachnida

* Orders: Opiliones
 NOT spiders

e OMNIVOrous




* Subphylum

 Hexapoda

e Class:

« Entognatha

* Insecta

Arthropods


Presenter Notes
Presentation Notes
Hexapoda  meaning six legs.  
Entognatha meaning ‘inside mouth”
Insecta


Arthropods
* Subphylum: Hexapoda

* Class: Entognatha
» Subclasses and Orders:
* Protura
* Diplura

» Collembola — spring tails



Presenter Notes
Presentation Notes
Protura, diplura and collembola are soil dwelling creatures. The only one you might come across are spring tails.  They can become household pest.


Arthropods
* Subphylum: Hexapoda

 Class: Insecta

 Orders:

e 29 Orders




Insects

- EARTH'S INHABITANTS -

Described Estimated
Species Species
3 Insects PREs

Chordates
Fungi &
Lichens
Plants

Other Invertebrates


Presenter Notes
Presentation Notes
Insects are a very diverse group of organisms.


Insects

» Archaeognatha * Plecoptera « Strepsiptera

» Zygentoma * Dermaptera » Coleoptera
 Ephemeroptera « Zoraptera * Megaloptera
« Odonata « Mantodea « Raphidioptera
* Orthoptera  Blattodea * Trichoptera

* Neuroptera * Pscoptera  Lepidoptera

* Phasmida * Phthriptrea * Diptera
 Embioptera * Thysanoptera « Siphonoptera
 Grylloblattodea * Hemiptera * Mecoptera

 Mantophasmatodea < Hymenoptera


Presenter Notes
Presentation Notes
29 orders of insects


Insects

Parts of an Insect

HEAD THORAX ABDOMEN
 Head F%
" — Il Forewing
« One pair of antenna ~ . Lﬂtﬂ/ll 7
Antenna L= |
« Compound eyes - J : L fh;f&
eSS S GRS
* Thorax / Tibia 7 |
(shank) | | Hind leg
* Three pairs of legs |
Midleg

» Two pairs of wings

« Abdomen



Insects

 Mouth Parts

lapping chewing

butterfly
(side view)

beetle

cicada housefly grasshopper
(front view) {front view) (side view)



 Mouth Parts

 Piercing / Sucking

« Chewing / Biting



Presenter Notes
Presentation Notes
When observing damage on plants, knowing what kind of mouth parts certain insects have can help you determine the cause of the damage when insects are not present.


Insects

* Leg morphology

* Swimming

Insect legs

» Jumping
* Digging
 Clasping

* Running

* Hunting
 Carrying


Presenter Notes
Presentation Notes
Although legs can look very different, they all have the same parts.


* Metamorphosis

* None
* Incomplete

« Complete

Insects

Adult Egg masses contain about

. / 3 ~
\ ¢

A ~ 28 eggs that develop black

'_>(,7)‘< actual size triangles before hatching.

'h— ‘
N \‘}f X : 5995
4 O *5
~ Stage 1

) 4 Circles show

? approximate
size of nymphs

2 during life cyde.

N4
A

Coccinellidae (ladybug) Life Cycle



Presenter Notes
Presentation Notes
None – The young look just like the adults only smaller.
Incomplete – The young (nymphs) look like the adults although may be a different color and only the adults have wings. 
Complete – Young are usually worm like with very little resemblance of the adults
Beetles  - grubs
Butterflies / Moths – Caterpillars
Flies – Maggots



« Zygentoma

* Odonata

* Orthoptera

* Dermaptera

* Mantodea

* Blattodea

* Hemiptera

* Thysanoptera

Insects

* Phthriptera

» Coleoptera

* Neuroptera

* Hymenoptera
 Lepidoptera

» Siphonaptera
* Diptera


Presenter Notes
Presentation Notes
15 insect orders that you are most likely to come across as a Master Gardener Volunteer,.


Insects

* Order: Zygentoma (formerly Thysanura)

* Silverfish
* No metamorphosis
* No wings
* Chewing mouth parts

 Household pest



Presenter Notes
Presentation Notes
Photo: silverfish


Insects

* Order: Odonata

* Dragonflies and Damselflies

* Incomplete metamorphosis

« Naiad: aquatic nymphal form

* Chewing mouth parts
* Predatory



Presenter Notes
Presentation Notes
Odonata = tooth (teeth on their mandibles)
When they land dragonflies hold their wings out and damselflies hold their wings in a tent above their abdomen.
Fun Facts:
- Fly up to 34 miles per hour
- Nearly 360 vision
- As many as 30,000 lenses on each eye
- 80% of brain processes visual information
- Aerial predators



Insects

* Order: Orthoptera

» Grasshoppers, Crickets, Katydids
* Incomplete metamorphosis
« Chewing mouth parts
 Household pest

« Agricultural pest



Presenter Notes
Presentation Notes
Orthoptera = straight wing


Insects

* Order: Demaptera

* Earwigs

* Incomplete metamorphosis

* Chewing mouth parts

 Household pests
« Agricultural pest

 Predators



Presenter Notes
Presentation Notes
Dermaptera = skin wing


Insects

 Order: Mantodea

 Mantids

* Incomplete metamorphosis

* Chewing mouth parts

 Predators




Insects

* Order: Blattodea

» Cockroaches and Termites (formerly Isoptera)

* Incomplete metamorphosis
« Chewing mouth parts

 Household pests



Presenter Notes
Presentation Notes
Termintes v. Ants
Termites have straight antennae, no waist, and the fore wings are the same size as the hind wings.
Ants have elbowed antennae, a defined waist, and the fore wings are larger than the hind wings.


m Insects

* Order: Hemiptera

* True Bugs and Aphids, Scales and
Hoppers (formerly Homoptera)

* Incomplete metamorphosis

Piercing / Sucking mouth parts

Household pests
Med / Vet pests

Agricultural pests

Predators



Presenter Notes
Presentation Notes
True bugs, Aphids, Scale, Hoppers and Cicadas
Top row: Leaf-footed bugm aphids, scale, plant hopper, cicada
Middle row: Household pests include stink bugs and bed bugs. Bed bugs are considered med / vet pests as is the kissing bug (although the kissing bug has not yet been reported in NY State.)
Bottom row: Squash bugs are a major problem on all cucurbits.  The wheel bug (one of my favorites) is a veracious predator.


Insects

* Order: Thysanoptera
* Thrips

[Thysanopian

* Incomplete metamorphosis
« Rasping / Sucking mouth parts
« Agricultural pests

* Plant disease vector

* Predatory



Presenter Notes
Presentation Notes
Thrips have feathery wings.
They cause similar damage to insects with piercing / sucking moth parts.  Major pest in on houseplants and in greenhouses.
They not only cause damage to agricultural crops, but they also vector over 20 diseases on agricultural crops.
The banded thrips (seen on the right) is predatory.


Insects

* Order: Phthiraptera
* Lice
* Incomplete metamorphosis

* Piercing / Sucking mouth parts

 Med / Vet pests

- Ectoparasite




Insects

* Order: Coleoptera

 Beetles

Complete metamorphosis

Chewing mouth parts

JAPANESE BEETLE
LIFE CYCLE

Household pest

Agricultural pest

Predators



Presenter Notes
Presentation Notes
Coleoptera = hard wings
*One of the four orders with the greatest diversity
Top Row: Emerald Ash Borer (causing the death of all our ash trees), Lady Beetle (predator), Carpet Beetle (household pest that eats natural fibers), ground beetle (predator), Colorado Potato Beetle (major pest)
Middle row: Life Cycle of a Japanese Beetle.  Lily Leaf beetle larvae (they put poop on their backs for protection) and bright red lily leaf beetle adult
Bottom Row: Carpet Beetle Larvae (household pest), Cucumber Beetles (agricultural pest – causes physical damage and acts as a vector for bacterial wilt), Lady Beetle eating aphids (predator).




Insects

* Order: Neuroptera

* Lacewings

« Complete metamorphosis |
« Chewing mouth parts

 Predators

5554358


Presenter Notes
Presentation Notes
Stalked Egg
Alligator like Larvae
Adult – notice the net like venation in the wings


Insects

{ et N

* Order: Hymenoptera

« Sawflies, bees, wasps, ants

« Complete metamorphosis

« Chewing mouth parts

Household pests

Ag. / Horticultural pests
Med / Vet pests

Predators / Parasitoids



Presenter Notes
Presentation Notes
Hymenoptera - Sawflies (larvae), Squash Bee, Wasp, Ant
*One of the four orders with the greatest diversity

Top Row: red headed pinesawfly larvae (horticultural pest, squash bee (pollinator), ichneumonid wasp (parasitoid), ant
Middle Row: paper wasps, wheat stem sawfly (agricultural pest), honey bee (pollinator & med / vet pest)
Bottom Row: Cicada Killers (predator), wasp (predator), Samurai Wasp parasitizing the eggs of the Brown Marmorated Stink Bug (parasitoid)


Insects

* Order: Lepidoptera

e Butterflies and moths

Complete metamorphosis

Chewing mouth parts (larvae) &

sucking mouth parts (adults)

Household pests

Agricultural pests



Presenter Notes
Presentation Notes
Lepidoptera = scale wings (most butterfly and moth wings are covered with hundreds or thousands of tiny scales)
*One of the four orders with the greatest diversity
Moths are usually nocturnal (active at night) and some have very feathery antennae
Butterflies are usually diurnal (active during the day) and many have a little ball on the end of their antennae
Top Row: Luna Moth, Regal Fritillary butterfly, Lifecycle of a Monarch Butterfly
Middle Row: Larvae and adult of the Importer Cabbageworm – a major agricultural pest on brassicas (cabbage, broccoli, kale, etc.)
Bottom Row: Pantry Moth / Indian Meal Moth (household pest), Larvae and adult of the black swallow tail (pest on parsley)


* Order: Siphonaptera

 Fleas

Insects

« Complete metamorphosis

* Piercing / Sucking mouth parts

 Med / Vet pests

- Ectoparasite

Ad
Adult fleas mu d L
before they can become capable
of reproduction

7-200+ Days 48 hours
FLEA &
LIFE CYCLE
upae Eggs
Larvae make a cocoon that is Adult females lay 40-50
camouflaged by blending in eggs per day

with its environment.

8y ¢210 Days
O

Larvae
Larvae are afraid of light and hide
in dark cracks and corners

7-21 Days




Insects

* Order: Diptera

 Flies, Mosquitoes, Gnats

 Halteres

Complete metamorphosis

Various mouth parts

Household pests

Med / Vet pests

Agricultural pests

Predators / Parasitoids


Presenter Notes
Presentation Notes
Horse flies, mosquitoes, crane flies, hover flies
*One of the four orders with the greatest diversity
Horsefly, mosquito, crane fly, hover fly (syrpid)



Insects

* Order: Diptera

* Flies, Mosquitoes, Gnats

 Halteres



Presenter Notes
Presentation Notes
Diptera = two wings
Halteres are found where the hind wings would be and can look like paddles or plates.


Insects

i Life Cycle of a Housefl
* Order: Diptera ife Cycle of a Housefly

adult housefly

 Flies, Mosquitoes, Gnats

 Halteres

Complete metamorphosis ‘%

Various mouth parts

Household pests

Med / Vet pests

Agricultural pests

Predators / Parasitoids



Presenter Notes
Presentation Notes
Mouth parts – piercing / sucking like a mosquito, lapping like many flies
Bottom Row: Drain Flies/ Moth Flies breed in your drain (household pest), vinegar flies (household pest)


Insects

* Order: Diptera

 Flies, Mosquitoes, Gnats

Halteres

Complete metamorphosis

Various mouth parts

Household pests

Med / Vet pests

Agricultural pests

Predators / Parasitoids



Presenter Notes
Presentation Notes
Top Row: Med / Vet – Flies, Mosquitoes (both annoying and a vector for disease)
Middle Row: Agricultural Pests – Vinegar Flies such as the spotted wing Drosophila, apple maggot (fruit fly), leaf miners
Bottom Row: Predators – hover fly larvae are voracious predators, adult hover fly is a pollinator


* Arthropods

 Why We Identify Insects!
* Insects

* Insect Orders

» Key to Hexapod Orders



Presenter Notes
Presentation Notes
Tydied Mite
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