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The Colors of Fall 
 
Ursula Schuch, Plant Sciences Department, University of Arizona, Tucson 
 
Cool nights and warm, sunny days signal the onset of fall, and perfect weather 
for the development of brilliant crimson, gold, copper or yellow foliage.  Fall color 
is a byproduct of the physiological response of temperate-zone plants to 
shortening days.  Best fall colors are generally seen in deciduous, broadleaf 
woody plants that originate in USDA zones 3 to 9.  In Arizona, fall color is scarce 
in the low desert, but is displayed more generously at higher elevations.   
 
 Chlorophyll is responsible for the green color of leaves or stems and 
enables plants to produce sugars through the process of photosynthesis.  In 
green leaves, chlorophyll is the dominant pigment.  Visible light is absorbed by 
pigments, and leaves appear green because chlorophyll absorbs red and blue 
light while transmitting and reflecting green light.  Carotenoids are accessory 
pigments in the photosynthesis process with colors in shades of yellow to 
orange; however, they are much less abundant than chlorophyll.   
 

Starting in spring, when plant growth begins for temperate-zone plants, 
and throughout summer, chlorophyll is continuously produced in the growing 
leaves to enable maximum food production.   This is the time of greatest stem 
elongation, new leaf production, and growth in girth.  As summer transitions into 
fall, plants respond to shorter days with reduced stem elongation, initiation of leaf 
abscission, reduced  chlorophyll production, and increased production of other 
pigments.  This marks the onset of dormancy and the beginning of frost 
hardiness.   

 
 The splendor of fall color begins when chlorophyll production declines in 
the leaves and when the less abundant carotenoids unveil yellow to orange hues, 
or anthocyanins flaunt colors of red and purple.  The first and most important 
signal for this process to start is the shortening of days.  Cooler night 
temperatures and warm days, followed by decreasing day temperatures and cool 
nights speed the process along.   
 

When the fluctuation between day and night temperatures is missing, fall 
color will not develop conspicuously.  In regions with ample day and night 
temperature fluctuations, plants growing on nutritionally poorer or acid soils 
generally express richer fall colors.  Tannin levels cause leaves of some plants to 
simply turn brown in fall.   

 
The environmental cues that trigger fall color also cause hormones to 

initiate the abscission layer in the leaf petiole.  The abscission layer is commonly 
located at the base of the petiole and serves to shed leaves without injury to the 



plant.  Before the plant hormone ethylene stimulates the enzymatic degradation 
of cells in the abscission layer, nutrients are mobilized from the leaf into the 
branch.  A protective layer of cells is simultaneously developing close to the 
abscission layer adjacent to the branch and protects the exposed surface after 
leaf drop from desiccation and invasion by pathogens.  This process is 
independent of leaf color, although it happens simultaneously.  

 
The much admired yellow, orange, red and purple fall colors are specific 

to certain species and cultivars of temperate-zone plants, and not a prevalent 
feature in most desert-adapted plants.  As a matter of fact, several native or 
desert-adapted species lose their leaves in summer during prolonged heat, or 
when monsoon rains are scarce.  They grow new leaves in fall in response to 
shortening days and the presence of soil moisture.  Fall color is not found at all in 
plants of subtropical and tropical origin, which never had a reason to lose their 
leaves in anticipation of cold weather. 

 
Chinese pistache and red oak are the only common trees to display 

reliable crimson fall foliage in the low desert, while cottonwood and ash put on a 
show of yellow.  Other less often planted candidates for yellow fall color at low 
elevations are crape myrtle, honey locust, and pomegranate. Heavenly bamboo, 
an evergreen shrub that maintains foliage through the winter unless 
temperatures drop below 10°F, turns a brilliant red or orange-red in response to 
low winter temperatures. For low desert dwellers craving the rich tapestry of fall, 
the local mountains are only a short trip away.  
 


