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How a tree uses water 

 

Amounts of water to “grow wood” 

 

How Transpiration moves water 

 

Growth Rings on trees 

 

How Trees survive a drought 
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HOW TREES DRINK 

 

Tree roots absorb the water in the soil that surrounds the roots. Nutrients and minerals that mix in with 
the rainwater are also brought into the tree thru the roots. Way up in the tree top, in the stomata, the 
very small openings on the leaves, water is removed from the stomata to the outside air and a negative 
pressure is created and that “pulls” on the water left in the leaves, which pulls on the water all the way 
down the trunk, back into the roots.  Think of when you drink out of a straw.  You create a negative 
pressure in your mouth and the liquid is drawn up the straw by capillary action, into your mouth. Instead 
of a straw and mouth the liquid goes from the roots, thru the sapwood and is drawn up to the leaves. 
The liquid, with its nutrients and minerals is used in the leaf during photosynthesis to create plant 
sugars, food for the tree to grow.  A full 90 percent of the trees water is removed from the leaf thru the 
stomata in the process of making food. You can see that trees need to drink a lot of water for them to 
grow.  

A fully grown tree could evaporate several hundred gallons of water through its leaves on a hot, dry 
summer day. That same tree will evaporate nearly no water on wet, cold fall days.  The amounts of 
water use and loss is closely tied to temperature and weather conditions, but on average a young tree 
needs about a gallon of water a day and an older tree needs about 150 to 250 gallons a day during the 
growing season. 

This same mature tree, on average each growing season, can move up to 10,000 gallons of water up to 
its leaves, only to keep about 1,000 gallons to produce food and to grow. The rest of the water is put out 
into the air as water vapor. The trees are a very important part of the “Water Cycle” and help to create 
rain as the water vapor moves around and clouds are created by this water vapor which, in turn, forms 
rain drops. These fall to the ground and the cycle starts all over again. It is easy to see that the Rain 
Forests create most of the water vapor that turns into rain fall across the planet. 
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YEARLY GROWTH 

It is fun to count tree rings to find out how old a tree was when it was cut down. Did you know that one 
year’s growth on trees have both a light-colored ring and a dark colored ring?  You will need to count 
both as one year! 

The reason this happens is because the wood cells that grow in the spring, called earlywood, or spring 
wood, are growing very quickly. They have access to all the spring rains and the increase in sunshine. 
The resources (water, nutrients and sunlight) the tree needs to grow are more available in the spring, so 
the trees take advantage of all the water, nutrients and sunlight and grow as quickly as possible. These 
cells are larger in size. Then as the season changes from spring to summer there may be less rainfall and 
less nutrients, so the growth slows down, and the wood cells are smaller and closer together and that is 
why they appear darker in color too.  This is called latewood, or summer wood. During this yearly 
growth of the tree some of the inner sapwood dies and turns into heartwood, giving strength to the 
tree. Now when fall and winter sets in, all wood cell growth slows down and stops.  The trees take a 
break. This is good because there may be no water available for growth to occur and the ground can be 
frozen in the winter. The trees growth is done for the year and they rest. 

 

 

Where the tree is actively growing, called the cambium is the very thin layer of living cells, between the 
“wood” and the “bark”. This layer grows new cells in two directions, one towards the middle of the tree, 
what is called sapwood, and the other towards the bark, called inner bark or phloem. The phloem is the 
part of the tree that brings the food made in the leaves down to the roots to help them grow. This inner 
bark will eventually turn into outer bark and this outer bark is very important in protecting the tree. Just 
like your skin! This thin cambium layer is around the whole tree including the branches and roots. It is 
like a glove around the whole tree. 

Look at your “TREE RINGS” worksheet.  If this tree cross section was cut down this year can you count 
the rings to determine how old it is?  Can you find the ring that shows how big the tree was when you 
were born?  

This is a copy of a cross section of a Ponderosa Pine tree grown for the lumber industry. 



HOW TREES SURVIVE A DROUGHT 

 

Water is very important to all plants because it allows them to make their food during what is called 
photosynthesis. They make food for growth in their leaves by using sunlight, water and carbon dioxide 
to chemically create their own food. Without water to assist this process the plants won’t grow and will 
eventually die. The more ways plants can develop to conserve, store, or tolerate less water the better 
their chances of survival during times of low rainfall and drought.  

Trees that drop their leaves in the fall have their own drought survival technique. Their tactic, during a 
severe drought, is to drop their leaves earlier in the summer than normal, to conserve the water they 
have. This will cause them to go dormant and slow or stop their growth. This will also cause their 
“growth rings” to be small and if the drought occurs over many years, the narrow growth rings will be 
close together.  During a mild drought the trees can close the openings in their leaves that are known as 
“stomata” where transpiration and exchange of CO2 (carbon dioxide) and O2 (oxygen) occurs. This 
closing or narrowing of the opening will cause less water to leave the plants.  

Trees that originally came from areas with low rainfall are naturally made to survive droughts. 

Trees that grow in areas of the world with very low rainfall are often stunted and small.  It is common to 
find Sitka Spruce in the Artic that have grown only 11 inches in 98 years. 

Trees that normally develop deep roots survive droughts better than trees that develop more surface 
roots. Pine and Conifer trees fall into this category.  

Young trees, with less roots overall are more likely to die in a prolonged drought. Older, bigger trees 
have better root growth and will likely survive as they can find more water. 

 


