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Plants grow and reproduce

Plants search for nutrients and light (energy)

Plants perceive and respond to external and internal stimuli

Plants communicate with each other

Plants communicate with other creatures

Plants alter their local environment

Plants are living organisms
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Darwin had the patience to see what plants are capable of doing



Plants sense and respond to the direction of light

Sunflower seedling
(Helianthus annuus)

https://docs.google.com/file/d/1PWKYhi7Q3BbPmK_QtLUir1QeE47-TIPP/preview


Plants sense and respond to the direction of gravity

Coleus

https://docs.google.com/file/d/1wwEhFsuhCTBqpNZdQgJk-osf7KAD_gC3/preview


Plants coordinate their responses to the direction of light and gravity

Corn seedlings
(Zea maize)

https://docs.google.com/file/d/14oPnNaZbO4JUX3SIRzJDR7bk30DGBlr2/preview


Plants keep track of time of day

Sunflower
(Helianthus annuus)

https://docs.google.com/file/d/1aXD-o7Y6aRAOrg-yIMEXteOwHN0TUrE1/preview


Plants search their surroundings

Morning Glory
(Ipomoea purpurea)

https://docs.google.com/file/d/1Kb25lxEtC0Q_d707QkZIZIUSfeJ29vu7/preview


Plants respond to mechanical stimulation

Venus Fly Trap
(Dionaea muscipula)

https://docs.google.com/file/d/1ipW8AEuUvCBOA8xJpbl_bBYr8iZyupq1/preview


Sensitive Plant (Mimosa pudica)

https://docs.google.com/file/d/1zvQZh5YXxaP7__RYdy77jn0SJv7p2lzc/preview


It is impossible not to be struck with the resemblance between 
the…movements of plants and many of the actions performed 
unconsciously by the lower animals.

– Charles Darwin
   The Power of Movement in Plants, 1880

It is hardly an exaggeration to say that the tip of the 
radicle…having the power of directing the movements of the 
adjoining parts, acts like the brain of one of the lower animals…



Interspecies communication



Night pollinated flowers emit volatile signals at 
night

Nicotiana suaveolens

Night pollinated flowers emit volatile signals at night





https://docs.google.com/file/d/1lufZrxY11JiaRxfxRlT_gp4qTEnpVrAP/preview


Parasitic wasp



https://www.youtube.com/watch?v=vMG-LWyNcAs

https://www.youtube.com/watch?v=vMG-LWyNcAs
https://docs.google.com/file/d/1s6Lb-Q1QniysZEvKvhKGodzU4l4Klveb/preview


The plant attracts a pollinator (sphinx moth)

If it’s a female moth, it may deposit an egg

The egg hatches and caterpillar starts to eat the plant

The plant emits chemical signals to attract a parasitic wasp

The wasp larva secret a viral protein that blocks caterpillars 
immune response

The plant also emits chemical signals that activate defense 
responses in nearby plants



What about other living things?

Darwin studied plant movements (behaviors) to test his ideas 
about the evolution of complex human behaviors. He reasoned 
that if he could determine the materialistic basis for behavior in 
a “simple lower organism” he could explain how natural 
selection could act upon it to evolve more complex behaviors.



Earthworms



Earthworms do not have eyes but are sensitive to light.

They do not possess any sense of hearing but are sensitive 
to vibrations transmitted in solid objects.

They have a sense of taste. “Judging by their eagerness for 
certain kinds of food, they must enjoy the pleasure of eating”

Intelligence is shown by worms in their manner of plugging and 
dragging food into their burrows.

Mr. D. F. Simpson, who has a small walled garden where worms 
abound in Bayswater, informs me that on a calm damp evening he 
there heard so extraordinary a rustling noise from under a tree 
from which many leaves had fallen, that he went out with a light 
and discovered that the noise was caused by many worms 
dragging the dry leaves and squeezing them into the burrows.



Slime Molds

https://docs.google.com/file/d/1sXRLlYkZNOjQFVbIfpQye0Q2VgTpHX66/preview


https://www.pbs.org/wgbh/nova/video/secret-mind-of-slime/

Slime molds can “smell” (sense) food

They can “devise” the best route to their meals 

They can “remember” where they’ve been

They can select the most nutritious foods



Mycorrhizal fungi in the soil are thought to behave like slime molds,
but in coordinated communication with plant roots.

In the “Wood-Wide Web” 



Quorum-sensing (chemically sense population density)

Cooperative forms of motility

Formation of biofilms (multicellular colonies with distributed jobs)

The production of microbial public goods such as iron-chelating molecules 

Excrete enzymes that digest complex growth substrates

Sociomicrobiology
A diversity of microbial behaviors are cooperative



Bacteria have many chemical receptors in their plasma membrane. 

Pili and flagella sense mechanical forces and can drive directional movement.

Bacterial cytoplasm contains many biochemical signal-transduction pathways.

Bacteria



All living organisms:

Must be capable of acquiring suitable energy.

Must be capable of sensing and responding to their surroundings.

Must be capable of identifying abiotic (e.g., temp) and biotic (e.g., prey) threats. 

Must be able to coordinate complex information about their surroundings.

Must be able to reproduce when conditions are appropriate.



All life forms, 
from the smallest bacteria to most bigly-brained humans,

are inherently intelligent.



https://plantsinmotion.bio.indiana.edu

A big elm in a single season might make as many 
as six million leaves, wholly intricate, without 
budging an inch; I couldn’t make one.

– Annie Dillard
   Pilgrim at Tinker Creek, 1974



24h Envisioning Intelligences 
event slides and video recordings:

Call for exhibit submissions: 
https://scimaps.org/call-for-submissions
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