
Nature’s Calendar 

As regular readers know, I am often fascinated by many aspects of nature, native 

animals and plants and their interactions with each other.  One of the things that 

fascinates me the most is how both plants and animals tell time, or more specifically, 

days of the year. 

It was the changing of the leaf color in our trees that got me to thinking about this 

recently.  The fact that plants respond to something in the environment differently at 

different times of the year is obvious.  All deciduous flowering plants put up new leaves 

in the spring and then the leaves turn color and drop off in the fall.  How do the plants 

know when to do this?  Is it temperature?  Rainfall?  Daylight?  All of the above?  None 

of the above? 

It turns out that while temperature and rainfall have some affect on the timing of various 

plant processes, the most important environmental condition that determines when a 

given plant will do certain things (grow leaves, bloom, set fruit or turn color) is called the 

“photoperiod” which is the relative length of day and night.  However, the most strictly 

correct answer to the above questions is “none of the above”.  It is in fact the number of 

nighttime hours.  

For instance, plants that bloom in late fall to early spring when the days are short and 

the nights are long require a certain length of darkness before they will bloom.  If their 

nights are interrupted by a short period of light, they will not bloom.  Plants that require a 

short period of darkness before they will bloom (such as plants that bloom in late spring 

to early fall) can be induced to bloom in the winter by turning on the lights for a brief 

period in the night.  I guess, like people, some plants need more sleep than others. 

But then the question is, how do plants know if it is day or night?  They don’t have eyes.  

But all plants have a pigment called “phytochrome”.  Well, actually, two closely related 

pigments called phytochromes that are slightly different in structure.  To greatly 

oversimplify things, I will call the one that persists throughout the nighttime Pn and the 

one that is mostly present in daylight Pd.  So when sunlight hits a leaf, it converts Pn to 

Pd, but when it gets dark, Pd reverts back to Pn, and thus the plant can “tell” when it is 

daylight and when it is dark by which phytochrome is in abundance. 

So the phytochromes act like hormones which turn on or off certain other processes that 

cause the plants to respond by growing leaves, putting up flowers, etc. 

All of the above is pretty well established by science, but that still leaves a number of 

questions.  Even if the cells in a leaf “know” it is daylight or nighttime by the structure of 

the phytochrome, plants don’t have watches so how do they “know” how long the light 



and dark periods are.  And how do individual plants “know” how long a nighttime needs 

to be before it begins to bloom?  

Plants don’t have a brain or a nervous system so that one part can communicate with 

another.  Growing leaves or blooms requires more water, nutrients and carbohydrates 

to be brought up from the roots.  How do the roots “know” to respond?  It is dark all the 

time for the roots. 

Also, in every year there will be two times when the same length of nighttime occurs (for 

example once in the spring and once in the fall, an equal number of days before and 

after the longest day of the year).  So without a brain, how can a plant “know” that a 

certain length of nighttime means it is early spring and not late fall? 

Regardless of how much we understand about how things work in the Natural World 

and how thoroughly fascinating it is to learn what science has discovered, almost every 

new discovey just raises more questions.  While we humans will continue to strive to 

understand everything in nature, we will probably never answer all the questions we will 

have.   

And maybe that is a good thing.  Not understanding the why and the how of everything 

just adds to the mystery of nature and the awe we have that never goes away when we 

seek to understand nature.  Nature will always keep us humble. 

Until next time…  
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