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A TREE TELLS ITS STORY      
PENNSYLVANIA STANDARDS

Standards for Environment and Ecology

4.7.7. A. Describe diversity of plants and animals in ecosystems

          B. Explain how species of living organisms adapt to their environment.

Standards for Science and Technology

3.3.7. A. Describe the similarities and differences that characterize diverse living things.
Introduction

We humans grow by remodeling.  The body we had as a baby disappears as we grow into the body we have now.  Trees grow a different way.  A tiny sapling does not disappear when it adds layers of new wood.  The outline of the sapling is still there in the middle of the trunk of an old tree.  That means that trees leave a record of their lives in the growth rings they lay down each year.  How old was the maple tree that used to be in your back yard?  If it was cut down in 2006 and has 50 growth rings, then it must have sprouted in the year 1956 (when Elvis was king).  
Growth rings of trees result from the addition of wood in the growing season.  The lighter wood of each ring is springwood, formed of thin-walled cells early in the season.  The dark, thick walled cells of  summerwood are formed later.  When counting the rings to find the age of a tree, both of these bands must be included in each yearly ring.  In years that sunlight and rainfall are plentiful, tree rings usually are wide, indicating a healthy, growing tree.  In years the rings are narrow, drought, shade, or other factors have reduced the tree's growth. 
A cross-section of a tree stem (= trunk) reveals several layers.   See Figure 2.  In the center is a layer called heartwood composed of dead xylem (zi-lem) cells.  Heartwood is tough and dense and gives structural support to the tree.  Sometimes it is darkly colored. 

Sapwood, the next outward layer, is composed of live xylem cells that conduct water and nutrients up to the leaves    In old wood the sapwood layer may be hard to make out.
 Next is the thin cambium layer.  The cells of the cambium layer divide into xylem cells and phloem (flo-em) cells.  This is how a tree becomes thicker with time.  
 Just outside the cambium are the phloem cells that form the thick, spongy phloem layer. Sugars and other nutrients are conducted downward here.  The xylem cells of the sapwood

and the phloem cells cooperate to bring the nutrients the tree needs to all of its tissues (see

Figure 1).
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The outermost layer is the bark, composed of dead, thickened phloem cells that help protect the tree from damage.
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Reading the Life Story of a Tree
If all the growth rings are the same width the only information you can get is the age of the tree when it died.  However, growth rings often vary from year to year.  Wide growth rings are records of years in which the tree received the amount of light, water, and nutrients that it needed to grow rapidly.  Narrow growth rings are records of years in which things did not go so well with the tree.  A list of environmental factors that slow growth include:

1. Drought
2. Too much rain 
3. Too much shade
4. Attack of insect pests
5. Effects of short-term stress, such as high winds, flooding, or fire.

Sometimes you can make a good guess at which factors have acted on a tree by studying its annual rings.   In the eastern U.S. droughts rarely last more than two or three years.  The presence of a long series of narrow rings is probably due to something else.  For example, when a tree is small it may be shaded for many years by a nearby tree.  If that tree dies, more sunlight streams in and the tree will grow faster and its yearly rings will suddenly become wider.  If the tree is growing slowly in the years before it died it might indicate an increase in insect attack, air pollution, or soil erosion around its roots.  

In cases of short periods of little growth, you might guess that there was a year or two or drought or heavy rain, or that one of the short-term stresses injured the tree.
It is not necessary to cut a tree down to examine its rings.  Forest scientists tap into a tree with an increment borer and remove a core so small it is placed in a soda straw.  After the core has dried, its ring pattern is viewed under a microscope.  Recently computers with scanning devices have come into use for analysis of tree rings.
                                                                                                Increment borer

Dendrochronology
 Dendrochronology is the scientific method of dating based on the analysis of patterns of tree-rings.  Example: tree X lays down a pattern of annual rings during its lifetime from 1920 till 2000.  Tree Y from the same area has 100 annual rings and the last 50 rings match the pattern of the first 50 rings of tree X.  Therefore, tree Y lived from 1870 till 1970 
 Redwood trees and bristle-cone pines can live for more than 1000 years.  By building an overlapping pattern of rings from living trees and dead logs, forest scientists have a record of tree growth extending back thousands of years.  This information gives clues to when droughts, rainy periods, cold and hot spells, forest fires, and volcanic eruptions happened in the past.
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To answer the next questions, refer to the sawed-off cross section of a white ash tree.  What is the number of the cross section assigned to your team?_________
3.. Identify the following: heartwood; sapwood, cambium layer, phloem layer, bark.       

    When you know them raise your hand and point out each layer to your teacher.  Do not

     mark on the stems. 

4.  Note the inner rings of the cross-section.  Did the tree grow fast or slow during its 
     first several years?__________ Then what happened to the growth rate for the next group .   of years?__________________________________________.
    Give a possible cause foe the change of growth rate

5.. Count the number of growth rings for your cross section.  Do at least two counts and 
    average them.  How old was the tree when it was cut down? _________. With care, you 

    should be within 3-4 years of its true age..

6.. Based on your estimate of your tree's age, do you think that any of the other cross

     sections the class is using are from the same tree as yours?   If so, what is the number of 
     the other cross section?_________.
Bark. Protective outer layer of the tree trunk composed of dead tissue.





Cambium. Thin tissue layer that produces phloem and xylem cells.                        





Growth Ring.  Layer of wood produced in a single growing season. It consists of  inner springwood and outer summerwood.





Heartwood.  Dead central portion of wood in a tree.





 Xylem. Plant tissue that conducts water and nutrients up to the leaves.





Phloem.  A layer between the bark and cambium layer that conducts sugars down from the leaves.





Photosynthesis.  Process by which light energy is captured from the sun in plants and  converted into food.  





Sapwood. Newly formed, outer layer of wood between the heartwood and bark that contains the living cells of the wood. 








Figure 1.  How trees circulate


the nutrients they need





Figure 2.  Tree cross-section.  The xylem layer is another name for the sapwood layer.
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TIDBIT: Palm trees grow from the top and have no cambium layer.  This means that no matter how tall a palm becomes, it never gets thicker.





TIDBIT: The powerful longbow that Robin Hood used was carved from the join between the sapwood and heartwood of a yew tree.  The heartwood gave the bow power, the sapwood gave it springiness.
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Refer to the tree stem cross-section


at the left.





1a. This tree died in January, 2008..


     In what year did it sprout?______





1b. How old was the tree in its best


     growing year?________





2.  Was the tree healthy or unhealthy 


    in its last years of life?  Give reasons 


    for your answer.
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