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“Slower” wing-beat frequencies (Odonata & Lepidoptera)

Dragonfly (35-30 beats per sec)

“synchronous muscle”

Sphinx moths (100 beats per sec)

Fastest wing-beat frequencies (Diptera)

Mosquito (278-307 bps in Culex)

Midge (1046 bps)

“asynchronous

Centralization of CNS

Apterygota
(unspecialized)

Faster wing-beat frequencies (Hymenoptera)

“asynchronous muscle”

Bumble bees and honey bees
(190-250 bps)

Generalized insect nervous system

Longitudinal Caudal
connectives ganglion
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connective ganglion
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Examples of consolidated CNS’s

Dytiscidae Lucanidae Muscidae

To fore
legs

To middie
legs

Diptera

Coleoptera
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Brain or ganglion, cross-section

neural lamella

perineurium
giant fibers

nerve cell bodies
fiber tracts

Nerve connections

axons of unipolar
motor neurons

muscle
GANGLION

“—~associative neuron
(unipolar)

“— epidermis 3
cuticle axons of bipolar
sensory neurons

INTEGUMENT

Brain & stomodeal nervous system

corpus cardiacum

protocerebrum

corpus allatum deutocerebrum
position of ) \ tritocerebrum
ol glond / \ ntal ganglion

ircumesophageal connective

lobral nerve

‘subesophageal N
mandibular nerve
prothoracic ganglion ~ 9andlion
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Types of neurons
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