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ENTOMOLOGY FOR 

MASTER GARDENERS

Jean R. Natter

• Terminology

• Anatomy of insects & spiders

• Development 

• 8 Common Insect Orders

• Identification key

2

RESOURCES

3

• Insects (Petersen Handbook)

• Pests of the Garden and Small 

Farm

• Natural Enemies Handbook

• Garden Insects (Cranshaw & 

Shetlar; 2nd edition)

• Spiders and Their Kin

5

Modifier for online searches

site:edu

e.g.: ant management site:edu

• History (Client’s story)

• Ask questions

• Request samples, images

–The critter(s) 

–The damage

• Ask more questions

6
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Worm 

Grub 

Grub-worm

soldier fly larvae

(Jea n  R. Na tter)

worm

grub

grub-worm

7

• Scientific name

Genus name (genera)

species name (species)

• Common name

• Order 

8

egg    1st - 6th instars      pupa            adult

(Bla c k  c u tworm Da vid Shetla r, Ohio  Sta te Un iversity )

9

egg → larva → pupa → adult

egg      1st - 5th  instars (nymphs)             adult

(Ha iry  c hinc h bug : Da vid Shetla r, Ohio  Sta te Un iversity )

wing pads wings

10

egg → nymph→ adult

INSECT ANATOMY

(THE ORDER INSECTA)

11

1. Dorsal

2. Ventral

3. Lateral

4. Proximal

5. Distal

6. Anterior

7. Posterior

5

6 7

1

2

4

3

12
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• 3 body parts

– Head

– Thorax

– Abdomen

• 3 pair jointed legs

13

abdomen

head

thorax

14

15

attached 
to thorax 
on 
ventral 
surface

16

forewings

hindwings

attached 
to thorax 
on dorsal 
surface

17 (J.R. Na tter) 18
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19

(Evergreen  Co llege)

20

head
thorax

abdomen

true 
legs

head

thorax

abdomen

polyphemus moth

(http :/ / www.dpughphoto .c om/ moths.htm) 21

prolegs
(Flic kr; Lord V)

prolegs

22

true legs

head
with crochets

23

(http://www.cmg.colostate.edu/gardennotes/312.pdf)

SPIDER ANATOMY
(THE ORDER ARACHNIDA)

24
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cephalo-thorax

abdomen

25

female male

26

attached 
to “thorax” 
on ventral 
surface

27 28

Araneus species

29

MOUTHPARTS

30
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• Chewing

• Sucking

piercing-sucking

siphoning

• Rasping-sucking

• Chewing-lapping 

31

(Ken  Gra y  Ima ges) 

(Un iversity  o f  Alberta ) 
(UMN) 32

ground beetle

black vine root weevil
tiger beetle

32

33

Alder leaf beetle  (http://www.youtube.com/watch?v=WRep4-cALiM )
( UC Da vis)

aphid

honeydew

sooty mold
distortion

34

leafhopper
(coarse)

spider mite (fine)

lace bug

35 36

http://www.youtube.com/watch?v=WRep4-cALiM
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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 http://pubs.ext.vt.edu/2902/2902-1100/2902-1100.html) 37

Butterflies; moths; skippers
Mouth is a coiled tube

No damage

(lUKY)

38

8 INSECT ORDERS

39

• “coleo” = sheath

• Metamorphosis: complete

• Larva (some are called grubs)

3 pair of legs, usually

Mouth: chewing

40

(Dia gra ms: NCSU; photo : UKY)

grub

41

Adult

Wings: 2 pair  

Forewings: hard;

straight line 

Hindwings: 
membranous

Mouth: chewing

(Top: David R. Maddison , U AZ; Bottom: Pa rks Canada )

42

http://pubs.ext.vt.edu/2902/2902-1100/2902-1100.html
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• Popillia japonica

• ½”; metallic; white 

tufts

• Invasive 2016

• 100s of hosts

• Defoliate broadleaf

• Grubs kill lawns
• http://www.japanesebeet

lepdx.info/

(http :/ / www.f orestpests.o rg/ vd/ ima ges/ 5343064-SMPT.jpg )

(http :/ / www.f orestpests.o rg/ vd/ ima ges/ 2106096-SMPT.jpg )

44

• Popillia japonica

• Ornamental &

Edible hosts

• Feed in groups

• Skeletonize 
leaves

• Destroy flowers

(TAMU)

45

(https:/ / entomo logy .c a .uky .edu/ef 451)

46

(Ken  Gra y  Ima ges, OSU)

(bu ggu ide .n et)

(TAMU)

47

• “derm” = skin; leathery

• Metamorphosis: simple

• Larva (nymph)

Resembles adult

Wing pads

48

http://www.japanesebeetlepdx.info/
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Adult

Wings: 2 pair
Forewings short, 

squared

Hindwings under 
forewings

Abdomen exposed

Cerci (“pincers”)

Mouth: chewing
(Ken  Gray  Images)

49

• “di” = two 

• Metamorphosis: complete

• Larva (maggots & more)

Maggots are “worm-like”

Some lack legs

Some lack head capsule

Mouthparts chewing or hooks

50

(NCSU)

(UNL)

flesh fly

(NCSU)

mosquito

fly maggot

51

Adult   

Wings: 1 pair 

& halteres

Mouth: sponging; 
piercing

(Wik ipedia )

haltere

52

• Spotted Wing Drosophila; SWD

• 2009

• Hosts

• ID

• Damage

• Management 

53

54www.spottedwing.org

http://www.spottedwing.org/
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• (now = Heteroptera)

• “hemi” = half

• Metamorphosis: simple

• Larva (nymph) 

Resembles adult

Wing pads

55

• Adult

Wings: 2 pair

1. Forewings: 

half hard, half not

2. Hindwings: membranous

Triangle at base of forewings 

Mouth: piercing-sucking

Antennae

56

green stink bug

adult nymph
57

(© Peter J. Brya nt, UCI)

harlequin bug

adult

nymph
58

• Azalea Lace Bug; ALB 

• 2008 (official date)

• ID

• Hosts

• Damage

• Management 

59
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• Brown Marmorated Stink Bug 

(BMSB)

• 2008

• ID

• 400 hosts

• Damage

• Management 

61

62

(USDA)

(Chris Bergh, Virginia Tech)

www.stopbmsb.org

63

(June Davidek, MG 2008)

(J.R. Natter)

(EPA)

• Elm Seed Bug

• Arocatus melanocephalus

• 2014

• ID

• Feeds on elm seeds

• Nuisance pest

64

• “homo” = same 

(mirror images)

• Metamorphosis: “simple”

➢Aphids

➢Mealybugs

➢Scales

➢Whiteflies

➢Adelgids

➢Cicadas

65

• Larva (nymph) 

May resemble adult

May have wing pads

• Adult

Wings: 2 pair, or none

Membranous

May be held tent-like

Mouth: sucking
66

http://www.stopbmsb.org/
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• The producers: 

Aphids

Mealybugs

Soft scale

Adelgids

Whiteflies

• Sooty mold grows on honeydew

67

(D J Ma c kea n)

aphid honeydew

sooty mold

68

phloem

(J.R. Na tter) 69

cast  
skins

70

( Ken Gray Photos, OSU)

adult

egg mass

crawlers( a sk .c om)

(NCSU)

(Ken  Gra y  Ima ges) (Ken  Gra y  Ima ges)

71

soft scale

cottony scale soft scale

• “hymen” = membrane

• Metamorphosis: complete

• Larva

Ants; bees; wasps: 

no legs

Sawflies: 3 pair true legs, 

6-8 pair prolegs

(no crochets)
72
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6-8 pair prolegs

3 pair true legs

73

• Adult 

Wings: 2 pair, or none

Membranous

Mouth:

Chewing or sucking

• Pollinators; natural enemies;  
plant pests; & more

74

honey bee

bumble bee

mason bee

yellowjacket
(Wik ipedia )

(Ken  Gra y  Ima ges, OSU)
(Ken  Gra y  Ima ges, OSU)

75

(http://climatekids.nasa.gov/bees/) 

• Egg to adult worker = 21 days

• Adult worker

• Day 1 - 2:      Clean cells

• Day 3 - 11:    Feed larvae

• Day 12 - 17:  Cap larval cells

• Day 18 – 21: Guard hive entry

• Day 22 - 42:  Forage 
77

• Annual nest

–Yellow jackets

–Bald-faced hornets 

–Bumble  bees

–Solitary bees – e.g.: ground-

nesters; masons; leaf cutters

• Perennial nest

–Bees – honey

http://upload.wikimedia.org/wikipedia/commons/e/e0/Honeybee_landing_on_milkthistle02.jpg
http://climatekids.nasa.gov/bees/
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• “iso” = equal

• Metamorphosis

simple

(J.R. Na tter) 79

Larvae 

resemble  

adults 

Broad “waist”

Wings: 2 pair; 

equal length; 

longer than 

body
(HowStuf f Works)

80

Verify:

• Antennae

• “Waist”

• Wings

(J.R. Na tter)

81

ant
termites

• “lepido” = scale

• Metamorphosis: complete

• Larva (caterpillar) 

3 pair true legs

2-5 pair prolegs w/ crochets

Mouth: chewing

82

83

(J.R. Natter)

84
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• Adult (butterfly; moth)

Wings: 2 pair;

Colorful scales

Mouth: siphoning

Adults important 

as pollinators
(NCSU)

86

(Ca lif orn ia  Ac a demy  of  Sc ienc es)

87

Hairstreak butterfly

(Natural enemies)

• You!

• The 3 Ps

– Predators

– Parasitoids

– Pathogens

Good news:

They’re already at your place!

• Correct plant, correct care

• Monitor

• Gradually increase fire power

– Squish

– Wash off

– Insecticidal soap

90 91
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92
Ken Gray  Im ages

fly 
egg

cast skin

95

USING A 

DICHOTOMOUS KEY 

9696

(J.R. Na tter)

97
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The key – page “1”

(So u rc e :  Insec ts, a  Peterson ’ s Fie ld Gu ide)

9898

The key – page “2”

(Sourc e:  Insec ts, a  Peterson ’ s Fie ld Gu ide)

9999

(Sourc e:  Insec ts, a  Peterson ’ s Fie ld Gu ide)

100

leaf-footed 
bug

stink bug

box elder bug

101

• Terminology

• Anatomy of insects & spiders

• Development 

• 8 Common Insect Orders

• Identification key

102

ENTOMOLOGY FOR 

MASTER GARDENERS

Jean R. Natter


