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What is coevolution of insects and plants? 

Violetear hummingbirds 

are coevolved 

with red flowers

Ocellated turkey brillant male 

color from sexual  selection



Insects in fossils from 146 mya

Abrocar brachyorhinos, Late Jurassic/Early Cretaceous 

(age disputed) of China. Source: Liu & Ren, 2006.



Why do plants make flowers?

• 444 million years crustaceans crawled 

onto land and evolved into insects.

• Todays insects are ancestors of shrimps, 

crabs, and lobsters

• Silurian/Devonian, age of fish, 444 million 

years ago, insect similar to basement 

silverfish
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Major events in insect evolution:

I. Origin of wingless hexapods – Silurian 

(444 mya) first land plants appeared in the 

fossil record, and insects probably 

colonized land shortly afterwards.

II. Evolution of wings -- winged insects first 

appeared in the fossil record in the 

Carboniferous period (350 mya). The 

earliest fossils of winged insects had well-

developed and complex wings.



Major events in insect evolution:

IIII. Evolution of wing folding -- in the 

Carboniferous period 350 mya, not too long 

after the evolution of wings in the first 

place. Wing folding characterizes all 

Neopterous insectorders (all orders except 

Odonata and Ephemeroptera), and has 

allowed insects to protect themselves and 

their wings.

IV. Evolution of metamorphosis -- in the 

Carboniferous or early Permian 290 mya. 

What followed was another radiation in 

insect diversity.



Major events in insect evolution:

V. End Permian Extinction -- 230 to 245 mya

there was a major extinction. After a major 

radiation in the Holometabola.

VI. Angiosperm (flowering plant) radiation --

Insect diversity increased dramatically 

following the origin of the flowering plants 

(in the Cretaceous 146 mya). Insects 

adapted rapidly to the new resource and 

evolved new methods of feeding and 

intimate associations with angiosperm life 

histories.



Why do plants make flowers?

• beetles evolved ~300 million years ago,

• flies evolved ~250 million years ago, 

• moths evolved ~150 million years ago



Why do plants make flowers and are aromatic?

• Plants evolved chemical defenses 

against insects, which evolved 

mechanisms to deal with plant toxins. 

• Insects used these toxins for protection 

themselves from predators. 

• Insects advertise their toxicity using 

warning colors.

• Over time, this led to coevolved species.



Coevolution
• Coevolution is where two species reciprocally 

affect each other’s evolution. 

• An evolutionary change in the morphology 
/physiology of a plant alters the 
morphology/physiology of an herbivore .

• Coevolution is likely to happen when 
different species have close ecological 
interactions with one another. Including: 

1. Predator/prey and parasite/host 

2. Competitive species 

3. Mutualistic species 



Why do plants make flowers?

• Conifers, ginkgos, cycads, seed ferns

are earliest plants 

• Angioseperms,  flowering plants evolved 

146 million years, flowers and fruits 

containing seeds



Coevolution

Extra floral nectaries, such as sugar droplets

on Ficus trees or citrus trees attract wasps 

and predators to kill pest insects
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Coevolution

Some Central American Acacia 

Tree species have hollow thorns 

and pores at the bases of their

leaves that secrete nectar. 

These hollow thorns are the 

exclusive nest-site of some 

species of ant that drink the 

nectar. Ants are defend their 

acacia plant against herbivores. 



Coevolution
. 



Coevolution

The yellow structures are called beltian bodies, protein/lipid 

rich structures produced at the tips of the acacia leaflets or 

in some species of acacias in place of some leaflets. The 

ants use them as food. Ants vigorously defend the trees. 



Why do plants make flowers?

• 150 million years, Angioseperms evolved,  

flowering plants coevoled with insects to 

pollinate flowers.

• Flower color, shape, nectar and pollen 

rewards are due to insects.



Native flowers advertise pollination by turning 

colors. Breeding removes this trait.



Double flowers are when stamens become 

petals, provides no pollen or nectar.



Family Compositae, advanced flower, 

multiple ray and disc flowers in one head 



American ash, rose, apple, etc, family

Rosaceae, the rose family, pollinated by bees 

and fruits dispersed by birds



Chelone glabra (white turtlehead) family

Plantaginaceae, the plantain family,

pollinated by bumblebees



Catalypa, family Bigoniaceae coevolved with 

bumblebees



Tecoma stanz, Esperanza, family 

Bigoniaceae, coevolved with bumblebees



Formerly family Asclepiadaceae, now 

classified as the subfamily Asclepiadoideae

of the dogbane family Apocynaceae.



Zebra longwing butterfly, Family Nymphalidae

Subfamily Heliconiinae



Passiflora caerulea, passion flower vines, 

family Passifloraceae, pollinated by bees and 

fruits dispersed by animals



Passiflora caerulea, passion flower vines, 

family Passifloraceae coevolved with zebra 

longwing butterfly, Family Nymphalidae

Subfamily Heliconiinae



Heliconius-egg mimicry in Passiflora.
Female Heliconius avoid laying eggs on plants 
already occupied by eggs. Egg mimicry ocurred
independently 10 times from diverse structures.


