
Insect Adaptations



What is an adaptation?

Development:
growth, metamorphosis, voltinism, diapause

Protection
camouflage, mimicry & aposematic (warning) coloration

Lifestyle (ecological niche)

Some types of insect adaptations:



Growth & development stages

● Exoskeleton requires periodic molting

● Instar = time between a molt

● Most insects have a pre-determined # of juvenile instars prior to the final 

adult stage (typically 4-5)

● Hormonal control of molting process

● Rate of development = time X temp = physiological time



Metamorphosis

Incomplete/simple or 
     hemimetabolous

Complete or holometabolous



What advantages does 
metamorphosis give an insect? 

● Allows growth 

● Allows specialization between stages 

● Incomplete metamorphosis is limited.

● Complete metamorphosis is very pronounced.

● Function of the different stages in insects with complete metamorphosis: 

○ Larva: To eat and grow. 

○ Adults: To reproduce



Voltinism – generations per year

● Univoltine – 1 generation/yr (common in temperature zones, larger species)

● Bivoltine – 2 generations/yr

● # of generations may depend on climate (global warming can precipitate 

insect outbreaks (e.g beetles in Pondersoa pine in AZ, NM)



Diapause

● Dormant period during unsuitable env. Conditions (extreme cold/heat)

● Different species diapause at particular lifestages, esp. egg, pupa or adult.

● Breaking diapause involves physiological & environmental cues (photoperiod, 

moisture)

Examples
Bombyx mori (silkworm) diapause as early embyro
Some butterflies & moths: diapause as larvae
Colorado potato beetle: diapause as adult



Protective adaptations

● Wide range of ways to hid from potential predators or prey

● Camouflage – hiding in plain view; can involve color, shape, behavior to 

blend into environment (crypsis)

● Mimicry – hiding by looking like something else inedible



Protective adaptations: camouflage



Protective adaptations: mimicry



Monarch

Bumble Bee

Viceroy

Blowfly



Chemical protection & aposematic 
coloration

● May also deter predators thru chemical defenses

● Herbivores may derive chemical defenses from compounds in food plants

● Some create their own toxins and have special structures to deliver these 
onto predators



Bombardier
beetle



Lifestyle adaptations

Ecological niches of insects:

● Herbivores

● Predators

● Parasitoids

● Blood feeders

● Detritivores



Herbivores

● Different feeding strategies for particular plant parts 

● Generalists: large host range, few adaptations to chemical defenses

● Specialists: Specializations for particular plant species



Predators

● Kill and consume several prey

● Special adaptations depending on foraging strategies:

● Sit and wait (camouflaged)

● Trap (trap making ability)

● Active search (fast, good sight or other senses, raptorial appendages or 

venom)



Bioindicators

Aquatic insect communities are often used as bioindicators of our environment



Parasitoids

● They develop in or on host (prey) which eventually dies

● Many wasp species and certain flies (Tachinids) are parasitoids on other 

insects

● Common hosts are lepidoptera larvae and plant-sucking hemiptera (aphids, 

scales)

● Tend to be specialized on particular hosts



Blood feeders

● Parasites of vertebrate hosts
● Exploit an abundant & nutritious food source
● Do not kill host (but may transmit diseases)
● Includes:

many Diptera (blackflies, mosquitoes, 
horseflies)
certain Hemiptera (kissing bugs, bed bugs)
Phthiraptera (lice)
Siphonoptera (fleas) 



Detritivores

● Unsung heros

● Soil insects- occupy litter & humus soil layers, breaking down dead 

vegetation

(cockroaches, termites, ants, beetles,  and larvae of many orders)

● Dung feeders

● Carrion feeders: corpse colonized in stages



Adaptations Activity

● Leg parts

● Mouthparts

● Wings

● Morphology & Coloration

In groups, work out which types of body parts these insects have and what it’s 
function?


