Chapter 20: Terrestrial Mandibulates

Phylum: Arthropoda
Subphylum: Uniramia
Class: Chilopoda
Class: Diplopoda
Class: Hexapoda (Insecta)

Subphylum: Myriapoda
Class: Chilopoda
Class: Diplopoda

Subphylum: Hexapoda

Class: Chilopoda (Gr. margin/lip/jaw foot)  centipedes 3000 spp.
carnivores, fast moving- prey on insects, cockroaches, earthworms

prefer moist places, under logs, bark, stones
spiracles cannot close
cuticle unwaxed

head and trunk segments—>dorsoventrally flattened

pair of jointed legs on each segment except
segment behind head & last two in the body

15t pair trunk appendage modified into pair of poison fangs maxillipeds

pair of long antennae
pair of mandibles (chewing)
pair of first & 2" maxillae

pair of eyes (groups of ocelli)
repugnatorial glands = ventral surfaces

oviparous
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Figure 20.01b
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Class: Diplopoda (Gr. double/two foot)
millipedes (thousand feet) 10,000 spp.

herbivores, deposit feeders, slow moving very few carnivores

integument impregnated with calcium salts/unwaxed cuticle
head with short antennae & simple eyes

body almost cylindrical

head and trunk segments

2 pairs of jointed legs on each segment except the
segment behind the head and last two in the body

pair of short antennae
pair of mandibles

pair of maxillae (no distinct second maxillae)

repugnatorial glands
oviparous

Figure 20.02a
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Figure 20.02b  copyright © The McGraw-Hill Comp Inc. F i ired for rep ion or display
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Class: Hexapoda (Gr. six foot)  Insecta (L. cut into)

@1,100,000 spp.
I. three tagmatas
head
thorax
abdomen

I1. insects importance to human society
pests
destruction to plants/structures
disease vectors

friends
pollinators co-evolution with plants
decomposers-leaf cutter ants/dung beetles

biological control-parasitoids
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D. mouthparts
1) labrum: pr of mandibles
2) labium
3) tongue-like hypopharynx
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Figure 20.43d
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Figure 20.09a Copyright © The McGraw-Hill Inc. required for o display.

L

-

A Giant horned beetle
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Thorax

prothorax
pair of legs (burrowing/grasping)
mesothorax
pair of legs
pair of wings
metathorax
pair of legs (jumping)
pair of wings
legs-terminal pads, claws, paddle-shaped
wings-cuticular extensions of epidermis

Figure 20.04a
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Figure 20.07a
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Figure 20.06
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Figure 20.11

er, Gerris sp.
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Figure 20.13c

Copyright ® The McGraw-Hill Companies, Inc.

12/3/2012

11



12/3/2012

Figure 20.13 Copyright © The McGram-Hill

Direct and indirect flight muscles Indirect flight muscles
of locusts and dragonflies of flies and midges

Flight

Direct muscles attached to wings
Indirect muscles attached to dorsal tergum

Abdomen
9-11 segments
11 segment-> pair of cerci
larval/nymphal forms—>appendages
adults—> lack appendages

end of abdomen—>external genitalia

Copyright © The McG Hill C Inc. F i quired for rep ion or display.

Forewing

Metathorax

/‘ \(
/ “~—Hindwing
Mesothorax / f / ’,

Antenna Prothorax

Compound

Co; Sternum Tergum Spiracles
Mandible  Maxillary Labial & ¢ P

palp palp Trochanter  Tarsus

12



Figure 20.08
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Figure 20.20

Respiration
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Figure 20.21 Copyright © The AcGraw-Hil ies, Inc. Tequired for jon or display.
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Insect Endocrinology (Corpora cardiaca)

Neurosecretory cells (NSC) in brain— prothoracicotropic hormone (PTTH)

Prothoracic gland (PG) Corpora allata (behind brain)
prohormone
Juvenile hormone
ecdysone
Target tissue/hemolymph

20-OH ecdysone

|

Specific cell in target tissue

|
Molting
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Juvenile Hormone
family of acyclic sesquiterpenoids
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http://entomology.wisc.edu/~goodman/wgresrch.html

Responses to Environmental Conditions

Dormancy
= period of arrested metabolism in response to unfavorable environmental conditions
winter sleep: bears
hibernation Canadian ground squirrels
summer: estivation Oreohelix (Utah land snail)
daily: torpor hummingbirds
Diapause

= prolonged arrested growth regardless of environmental conditions

extreme adverse condition
genetically determined

initiated by particular cue(s) (e.g. photoperiod)

ended by particular cue(s) (e.g. warmer temperature)
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Holometabolous life history of butterfly
88% of insects complete metamorphosis
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Figure 20.27
Life history of hemimetabolous insect
incomplete/gradual metamorphosis

Copyright © The Hill C ies, Inc. Permissi

required for reproduction or display.

Egg «—————— Nymphs —8M8M8M8>

Adult chinch bug

grasshoppers, cicadas, mantids, terrestrial bugs, mayflies,
stoneflies, dragonflies, aquatic bugs with young (nymphs)
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Figure 20.28
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Figure 20.39
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Figure 20.44

Copyright © The McGraw-Hill Companies, Inc. Permission required for reproduction or display.

Uniramia

Myriapoda

Diplpoda

¥
Loss of eyes
-
Loss of circulatory system
Branched antennae

JAnterior trunk segment
forms collar

Anterior trunk limbs
suppressed
Tendency for diplosegment
Second maxillae lost

Gnathochilarium

Poison fangs

Loss of palps on first and second maxillae
Loss of endodermal digestive ceca

Loss of compound eyes

Repugnatorial glands

Organs of Tomdsvary

Pauropoda Chilopoda

Medial coalescence of maxillae

Symphyla

P
Spil on thi trunk
Eyes lost
Second maxillae form labrum

Abdominal limbs lost
Abd of 11

Second maxillae form labrum

3-segmented thorax

1 pair of antennae
Malpighian tubules
Unique tracheal system

“Whole-limb® jaws

Insecta

or less

12/3/2012

19



Figure 20.45
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Figure 20.47 Copyright © The AcGramw-Hill Tnc. Tequired for or display.
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B Viceroy butterfly, Limenitis archippus
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Crypsis
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= camouflage in shape/coloration to escape predators
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Estigena pardalis (order: Lepidoptera) ", (] Mexican tree hopper
from Java : i£\

Disease Carrying Insects
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Human head/body louse, Pediculus humanus

Copyright © The McG Hill C Inc. Permission required for reproduction or display.

ATomato hornworm, Manduca sexta: sphinx moth g~ Hornworm parasitized
by tiny wasp, Apanteles
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Pheromones
Released by an organism, a chemical substance that
influences behavior or physiology of another organism

1) Sexual attraction for mating
2) Bark beetles: enable mass attack on tree

3) Ladybird beetles: signaling overwintering
4) Fend off aggression
5) Mark trails

6) Signal alarms

Insect Copulation

Copyright © The McGraw-Hill Companies, nc. Permission required for reproduction or display.
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* Lubber grasshoppers, Romalea guttata
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Mimicry = imitation of noxious species

required for reproduction or display.
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Monarch Viceroy non noxious

Aposematism = warning coloration

Figure 20.26
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Figure 20.31
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Parthenogenesis = virgin birth
development of an individual from an unfertilized egg no sperm contribution

aphids, ants, wasps & bees

(queen & female bee diploid; male drones haploid) parthenogenetically)

certain flatworms, rotifers, roundworms
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Trophallaxis

Exchange of food/fluid between young & adults
common in social insects: ants, bees, wasps & termites

Important in colonial communication

Copyright © The McGraw-Hill Compan ission required for reproduction or display.

Paper wasps attending their pupae and larvae

Figure 20.34

Copyright © The McGraw-Hill Companles Inc. Permission required for reproduction or dlsplay

r Queen termlte W|th workers & soldlers

Sterile wmgless termlte workers

Termites P
fertile individuals: Q/O - mate/lose wings >king & queen
fertile individuals/soldiers feed inhibiting pheromones to nymphs -
sterile workers

28



Figure 20.35

Insect as Pests
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Figure 20.37

Insect as Pests
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Insect as Friends
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Stink bug preying on caterpillar Aposematic coloration

Figure 20.36¢c Copyright © The McGraw-Hill Companies, Inc. Permission required for reproduction or display.

Parasitic wasp, Larra bicolor attacking mole cricket & laying eggs
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