CHEMISTRY OF AUTUMN COLORS

1. Name two environmental factors that stimulate trees to prepare for winter.


Diminishing daylight hours and falling temperatures

2. Explain why chlorophyll appears green.


It reflects green light (absorbs red and blue light)

3. What conditions cause chlorophyll to decompose?

    What type of temperatures promote the synthesis of chlorophyll?


Bright sunlight.        
          Warm temperatures.

4. What is carotene AND what colors does it reflect?  Are carotenes present all the time?


Carotene is an accessory pigment and it reflects yellow/orange light.


Yes, they are present all the time.

5. What function does carotene perform AND what happens to carotene when the 

    chlorophyll breaks down.


It helps to absorb wavelengths of light that chlorophyll cannot absorb


Carotene is revealed making the leaves appear yellow/orange

6. What are anthocyanins AND what colors do they reflect?


They are another type of accessory pigment


They usually reflect red light

7. Where are anthocyanins found in the cell AND what happens to them if the

    pH is raised (less acidic)?


Anthocyanins are pigments that absorb blue and green, and reflect

    
red light.  These pigments are dissolved in the cell sap (in vacuoles). 

    
The formation of anthocyanins requires high sugar concentrations and light.  

    
Sugar levels build up in a leaf as the abscission layer forms; it blocks the

    
flow of sugars out of the leaf.  Anthocyanins are sensitive to pH

    
levels – acidic environments leads to red coloration (apples) and

    
less acidic environments leads to purple coloration (grapes).

8. Name two factors that affect the formation of anthocyanins.


High sugar concentration in the leaf increases production


Presence of light increases production

9. What forms between the branch and the leaf stalk (petiole)?


A corky membrane (abscission layer)

10. Describe three ways that this corky membrane influences events in the leaf.


It prevents the flow of water and nutrients into the leaf.


It prevents the flow of sugar out of the leaf.


It causes the leaf to fall of the tree.

11. Explain how daylight, temperature, sunshine, and moisture levels SPECIFICALLY

      affect autumn leaf colors.


Diminishing daylight – Promotes the formation of the abscission layer (membrane)

between the leaf and stem.  It blocks off the flow of nutrients into the leaf.  Chlorophyll production slows and then stops.  Sugars are trapped inside the

leaf which promotes anthocyanin formation.

Bright sunshine - Destroys chlorophyll and other pigments are revealed (carotenes, xanthophylls, etc.).  It also promotes anthocyanin formation.

   
Low temperatures (but above freezing) - destroy chlorophyll revealing other

          pigments and promoting anthocyanin formation.

        
Dry weather - Increases sugar concentration in the cell sap because less water

          will be stored there. This increases anthocyanin formation. 
12. What conditions are best for the brightest autumn colors?

    
Dry, sunny days followed by cool, dry nights produces best leaf color.

