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Photosynthesis captures the sun’s energy and converts it to a form useable by life inside chloroplasts.  The 
energy is stored as sugar, which is a form of reduced carbon (chemically reducing something means adding 
electrons to it).  Sugar is a form of carbohydrate, which are molecules composed mostly of carbon, 
hydrogen, and oxygen that are good at storing energy.

6H2O + 6CO2  C6H12O6 + O2

Respiration takes the energy stored in sugar and builds things plants (and animals) need.  To release the 
energy contained in sugar, the plant (or animal) oxidizes the carbohydrate back to CO2 in mitochondria.

C6H12O6 + O2  6CO2 + 6H2O

Some products of photosynthesis

-Plant biomass: leaves, trunks, roots
-Apples, oranges, coffee, nuts, avocados, 
chocolate… (when you eat sugar, you are 
literally eating sunlight!)
-Lumber, paper, cardboard, magazines, baseball 
bats, furniture, firewood…
-Fossil fuels are carbohydrates, which through 
geologic processes have lost much of their 
oxygen, becoming high-energy hydrocarbons
(mostly hydrogen and carbon).
-Shelter and food for birds, squirrels, rabbits, 
foxes, deer, beavers, insects and other wildlife.
-To reduce CO2 to sugars, photosynthesis splits 
water to H+, e- and free O2, making the very air 
we breath! 

Diffusion is the process whereby CO2 enters, and oxygen and water vapor exit, the leaves.  This occurs 
through small pores mostly on the undersides of the leaves called stomata.

Carbon metabolism (respiration is a part of this) within the plant allows the products of photosynthesis to 
be used to build a variety of other biochemical compounds to store energy for longer time periods, such as 
starch, or to build cell walls of the xylem (wood), which provides structural support to the tree.  Secondary 
cell walls are composed mostly of cellulose, lignin and hemi-cellulose.

Net primary production (NPP) is the process whereby some of the products of photosynthesis are  used to 
build the structures of the tree (that is, new growth).  Some structures are ephemeral, which means they are 
produced and lost every year, like leaves and fine roots.  Some structures are perennial, which means they 
last year after year, like tree trunks, large branches, and large roots.  Because they are made largely of 
carbohydrates, trees are about 50 % carbon by weight.

The soil food web is the collection of animals, insects, fungi and bacteria that live in the soil on living and 
non-living plant parts, including roots, forest floor litter,  and exudates (sugars, organic acids and other 
compounds released by the tree).  The soil food web is important in the process of decomposition, or 
breakdown of organic matter in the soil, because this releases nutrients for future tree growth and results in 
the formation of soil organic carbon.  In most mature forests, about 1/3 of the total carbon of the ecosystem 
is contained in the trees and about 2/3 is contained in the soil!

Mycorrhizal relationships also occur in the soil.  This is where soil fungi establish symbiotic relationships 
(two partners help each other out) with the trees – the trees provide the fungi with energy in the form of 
sugars (from photosynthesis!) and in return, the fungi provide the tree with soil nutrients.

So why do we care about carbon in forests?

In addition to the reasons already given, as forests grow they accumulate an ever greater amount of  
carbon in the vegetation and especially in the soil.  This improves the fertility of the soil and stores or 
sequesters large amounts of carbon in the ecosystem.

At the very large scale, forests comprise an important part of the global carbon cycle, containing much more 
carbon than the entire atmosphere (but not as much as the oceans).  The exchange of carbon (and water) 
between the land surface and atmosphere stabilizes the climate system.  

*Human activities, mainly 
clearing natural vegetation and 
burning fossil fuels, is rapidly 
increasing the concentration of 
CO2 in the atmosphere. 

*Since CO2 is a major 
greenhouse gas, scientists are 
studying how this may affect 
the climate system.

*Since CO2 is the starting point 
for photosynthesis, scientists 
are also interested in how this 
will affect forests and other 
plants.
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