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Overview
* Terminology
ENTQMOLOGY FOR * Anatomy of insects & spiders
MASTER GARDENERS * Development
Jean R. Natter * 8 Common Insect Orders

* |dentification key

Resources: Books

* Insects (Petersen Handbook)
* Pests of the Garden and Small

RESOURCES i

» Natural Enemies Handbook

» Garden Insects (Cranshaw &
Shetlar; 2"d edition)

» Spiders and Their Kin

4
Resources ID arthropod problem
* History (Client’s sto
Modifier for online searches VI . ")
* Ask questions
site:edu « Request samples, images
e.g.: ant management site:edu —The critter(s) Cq\\
—The damage 3 4
JAIN
» Ask more questions ¢
e
6
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ID problem: Words ID problem: Names

 Scientific name
Genus name (genera)
species name (species)

e Common name

» Order
7 8
Metamorphosis: Complete Metamorphosis: Gradual
\ egg - larva - pupa 2 adult \ \ egg 2 nymph-> adult \

wing pads > O <
-~ ” ) |

1te 9w/

. Ohio State Urniversit)

1st- 5th instars (nymphs) T adult

Pheromones

= Organic molecules used for

com?nunication among members of same 'NSEQT ANATQMY
(or different) species (THE ORDER INSECTA)
- Alarm

- Aggregation
- Trail

- Sexual

11 12
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ID an Insect: Terms '“1:41’“‘

i
1. Dorsal =)

2. Ventral t:}wﬂ,',:

3. Lateral .

4. Proximal_ w ﬁ\V\ s ,A/ |

5. Distal }\‘J;J/ N
i 4/

6. Antenor 7 1

7. Posterior "‘" S, RS

2

ID an Insect: Characteristics

* 3 body parts

— Head

— Thorax

— Abdomen
» 3 pair jointed legs
* Exoskeleton

13

14

Insect anatomy: 3 body parts

head\_'_/:'\l y

thorax \lz ;:«z

[ 4— abdomen
\/

Insect anatomy: 2 antennae

16

15

Insect anatomy: 3 pair of legs

s 41
\rs P, attached
\/§ 'ro thorax

[ | venfr‘al
\ surface
o/

17

16

Insect anatomy: 0-2 pair wings

A
forewings = L q;,l ,,{
[“— <=ff~ attached
~\>\J to thorax
hindwi \ on dorsal
Ewing , )| surface
\_/

18
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Using a 10x loupe

19

Using a 10x loupe

20

19

20

ID an Insect (vial #3)

thorax

4

I

abdomen

T G 1 T i
ITLCO000C4 LSA Wastsngton amage o - Pt I'ation

polyphemus moth
ID an Insect

head
thorax
abdomen
spiracles

prolegs

21

ID an insect

23

23

22

XS 0K Pl
p&@ Y m\ Ae 1 "
roras

(H!p:M.!mg.colustme.edulgardennoteslslz,pdf)

24

24
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SPIDER ANATOMY

(THE ORDER ARACHNIDA)

2/10/2020

Spider anatomy: 2 body parts

cephalo-thora s <\\
abdomen —--i‘-v .:fﬁ"‘-.
e A

25

26

Spider anatomy: 1 pair of palps

4 -~
Y
|
2

27

26

Spider anatomy: 4 pair of legs

i attached
>"<\ to “thorax”
A N on ventral
L surface

27

28

Spider — Orb weaver

araneus species

29

28

29

30

30
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MOUTHPARTS
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Mouthparts

* Chewing

» Sucking
piercing-sucking
siphoning

* Rasping-sucking

* Chewing-lapping

31

32

Mouthparts: Chewir

32

Mouthparts: Chewing

33

]

sooty mold
. s R
] P Y f

34

MouthpartS' Plercmg-suckmg

35

36
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http://www.youtube.com/watch?v=WRep4-cALiM

Mouthparts: Piercing-sucking
: ' :

37

37

Mouthparts: Siphoning

Butterflies; moths; skippers
Mouth is a coiled tube
No damage

39

39

Coleoptera (Beetles; weevils)

» “coleo” = sheath
* Metamorphosis: complete

» Larva (some are called grubs)
3 pair of legs, usually
Mouth: chewing

41

41
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Mouthparts: Piercing-sucking

If stink bugs:
* Dimple or “pit”
w/corky at the base

+ Damage at flowering
or shortly afterward

* Recent invader:
Marmorated stink bug

(BMSB)
(Virginia Tech h((g‘ll’gul‘)s.e)«.vt £du/2902/2902:1100/2902:1100.html g3
38
8 INSECT ORDERS
40

Coleoptera (Beetles; weevils)

A-r“%.
5 ) 7] 11w
O (N
Searat Boate \oo? Ground Beetle

 (Biagras: NCSU; photo: UKY).

42

42
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http://pubs.ext.vt.edu/2902/2902-1100/2902-1100.html
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Coleoptera (Beetles weevils)
Adult

Wings: 2 pair
Forewings: hard; 2O
straight line £
Hindwings: ;
membranous
Mouth: chewing

- SV e

!

'n

43

Coleoptera(BeetIe weevils)

43

44

Coleoptera (Beetles; weevils)

48

Dermaptera (Earwigs)

+ “derm” = skin; leathery
* Metamorphosis: simple

* Larva (nymph)
Resembles adult
Wing pads

49

48

49

Dermaptera (Earwngs)
Adult ;

Wings: 2 pair
Forewings short,
squared

Hindwings under
forewings

Abdomen exposed
Cerci (“pincers”)
Mouth: chewing

Diptera (Flies, mosquitoes, gnats)

+ “di” =two
* Metamorphosis: complete

* Larva (maggots & more)
Maggots are “worm-like”
Some lack legs
Some lack head capsule
Mouthparts chewing or hooks

50

51
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Diptera (Flies mosquitoes, gnats)

| mosquito

52
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Diptera (Flies, mosquitoes, gnats)

Adult

Wings: 1 pair haltere

& halteres

Mouth: sponging;
piercing

53

Diptera: Invasive 2009

» Spotted Wing Drosophila; SWD
+ 2009

* Hosts

* ID

» Damage

* Management

53

Spotted Wing Drosophila (swo)

Dror S AN ne e Q
Q /; ' ‘4
i L

l'r-lw Wos, OVA 13

www.spottedwing.org s

54

Hemiptera (True bugs)
* (now = Heteroptera)
* “hemi” = half
» Metamorphosis: simple

* Larva (nymph)
Resembles adult
Wing pads

56

55

Hemiptera (True bugs)

* Adult

Wings: 2 pair

1. Forewings:

half hard, half not

2. Hindwings: membranous
Triangle at base of forewings
Mouth: piercing-sucking
Antennae

56

57

57
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http://www.spottedwing.org/

Hemiptera (True bugs)
“green stink bug_

58
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Hemiptera: Invasive

» Azalea Lace Bug; ALB
» 2008 (official date)
*ID

» Hosts

* Damage

* Management

58

60

Hemiptera: Invasive
* Brown Marmorated Stink Bug
(BMSB) NG
+ 2008
*ID
* 400 hosts
* Damage
*« Management

61

Brown Marmorated Stink Bug

www.stopbmsb.org 6

62

Brown Marmo

rated Stink Bug
;5_\; 7 - ; \’u P y

63

64
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http://www.stopbmsb.org/
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Hemiptera: Invasive

* ElIm Seed Bug
* Arocatus melanocephalus
» 2014

* ID \
* Feeds on elm seeds .

* Nuisance pest ’/

4

Homoptera
»Aphids »Whiteflies
»Mealybugs »Adelgids
»>Scales »Cicadas

+ “homo” = same
(mirror images)
* Metamorphosis: “simple”

66

65

Homoptera
* Larva (nymph)
May resemble adult
May have wing pads
* Adult
Wings: 2 pair, or none
Membranous
May be held tent-like
Mouth: sucking

67

67

Homoptera: Honeydew

69

66

Homoptera: Honeydew

* The producers:
Aphids
Mealybugs
Soft scale
Adelgids
Whiteflies
» Sooty mold grows on honeydew

68

68

Aphids

Homoptera:
i by

(TR Natter) 70

70
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Aphids: Various colors, sizes

2/10/2020

71

Homoptera Various scale

{f <—adult
egg mass

crawlers

ch‘rony scale sof’scalef\\
if seea o> y I

72

Hymenoptera
(Ant; bee; sawfly; wasp)

* “hymen” = membrane
+ Metamorphosis: complete

* Larva
Ants; bees; wasps:
no legs
Sawflies: 3 pair true legs,
6-8 pair prolegs
(no crochets)

73

72

73

Hymenoptera: Sawfly Iarva

6-8 pair prolegs

74

Hymenoptera

e Adult
Wings: 2 pair, or none
Membranous
Mouth:
Chewing or sucking

» Pollinators; natural enemies;
plant pests; & more

75

74

75

Hymenoptera Adults

76

76

2020 Entomology — J. R. Natter

12


http://upload.wikimedia.org/wikipedia/commons/e/e0/Honeybee_landing_on_milkthistle02.jpg
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Life cycle of honey bees Life cycle of honey bees
» Egg to adult worker = 21 days

Thr Lies ovcar o 4 By

* Adult worker
e Day 1-2: Clean cells
» Day 3-11: Feed larvae
* Day 12 - 17: Cap larval cells
* Day 18 — 21: Guard hive entry
— e SR » Day 22 - 42: Forage

78

77 78

Hymenoptera Isoptera (Termites)
* Annual nest

—Yellow jackets
—Bald-faced hornets
—Bumble bees

—Solitary bees —e.g.: ground-
nesters; masons; leaf cutters

e Perennial nest
—Bees — honey

* “lso” = equal
* Metamorphosis

79 80

Ant versus termite

Isoptera (Termites)

Larvae
resemble
adults

Broad “waist”

Wings: 2 pair;
equal length;
longer than
body

Verify:

* Antennae
* “Waist”

* Wings

81 82

81 82
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http://climatekids.nasa.gov/bees/
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Lepidoptera Lepidoptera
(Butterflies; moths) (Butterflies; moths)

* “lepido” = scale
» Metamorphosis: complete

» Larva (caterpillar)
3 pair true legs
2-5 pair prolegs w/ crochets
Mouth: chewing

83

83 84

Lepidoptera Lepidoptera
(Monarch butterfly) (Monarch butterfly)

85 86

85 86
Lepidoptera Lepidoptera
(Butterflies; moths) (Butterflies; moths)
« Adult (butterfly; moth) \11
Wings: 2 pair; 4

Colorful scales
Mouth: siphoning
Adults important

as pollinators

87 88

87 88
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BIOLOGICAL CONTROL
IN YOUR GARDEN

(Natural enemies)

89

Aphid enemies: You!

 Correct plant, correct care

* Monitor

* Gradually increase fire power
— Squish
— Wash off
— Insecticidal soap

91

Aphid enemies: Lacewings

93

93
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Natural enemies

* You!

* The 3Ps
— Predators
— Parasitoids
— Pathogens

Good news:
They’re already at your place!

90

Aphid enemies: Lady beetles
31 & -

92

92

Aphid enemies: Parasitic wasps

94
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Aphid enemies: Flower flies

95

USING A
DICHOTOMOUS KEY

97
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Aphid enemies: Flower flies

96

96

The samples

98

98
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‘ce: Insects, a Peterson's Field Guide)
99

Iree: Tnsects,a Peterson's Field Guide)

99
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101

. _leaf-footed
N bug/

Summary
* Terminology
* Anatomy of insects & spiders
» Development
* 8 Common Insect Orders

* Identification key

103

103

ENTOMOLOGY FOR
MASTER GARDENERS
Jean R. Natter
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