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Introduction to 
Tree Biology
or, how the tree ,

functions as a set of 
systems

Nine Systems
• Photosynthesis • CODIT
• Hydrologic
• Structural
• Growth

• Reproductive
• Chronological
• Death and 

• Response Shedding

Photosynthesis

PhotosynthesisPhotosynthesis
Carbon Dioxide + Water  Carbon Dioxide + Water   Oxygen + SugarOxygen + Sugar

energy in = sunlightenergy in = sunlight



Introduction to Tree Biology: Part One ‐ Tree Systems 9/5/2011

2

PhotosynthesisPhotosynthesis
Carbon Dioxide + Water  Carbon Dioxide + Water   Oxygen + Oxygen + SugarSugar

(6) C0(6) C022+ (6) H+ (6) H2200  (6) 0(6) 022 + C+ C66HH12120066

RespirationRespiration

(6) C0(6) C022+ (6) H+ (6) H220  0   (6) 0(6) 022 + C+ C66HH12120066
energy from sunlight is now stored in the sugarenergy from sunlight is now stored in the sugar

pp
Oxygen + Sugar  Oxygen + Sugar   Carbon Dioxide + Water Carbon Dioxide + Water 

energy out = metabolismenergy out = metabolism

Sugars are the Building BlocksSugars are the Building Blocks
Plants will use sugars to make:Plants will use sugars to make:
Starches, Proteins, Fats, Oils, Starches, Proteins, Fats, Oils, 
Cellulose, Cellulose, LigninsLignins, Wood, , Wood, 

Bark, Leaves, Bark, Leaves, 
and so on….and so on….

From simple sugars to ever more complex From simple sugars to ever more complex 
compounds….compounds….

All of All of 
which which 
sounds sounds 
good to good to 
the rest of the rest of 
us who us who 
are alive are alive 
on this on this 
planet…planet…

Photosynthesis = Photosynthesis = 
Chlorophyll =Chlorophyll =
G LG LGreen ≠ Leaves Green ≠ Leaves 
(not always)(not always)
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Sunlight 
& C02

02

H20

Hydrologic (Circulatory) 

Parts of the Parts of the 
trunk of a trunk of a 

tree.tree.

BarkBark

Inner Bark Inner Bark 

CambiumCambium

SapwoodSapwood

HeartwoodHeartwoodHeartwoodHeartwood

Inner bark Inner bark 
contains phloem; contains phloem; 
wood is largely wood is largely 
made up of xylemmade up of xylem
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Conifer (pine)Conifer (pine)

HardwoodHardwood
(red oak)(red oak)
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Structural
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Hurricanes
Ice storms

bad pruning

Saturated soils 

Growth
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Tree roots grow from the tips, in the top 18 inches or so of the soil.  When Tree roots grow from the tips, in the top 18 inches or so of the soil.  When 
planting a tree, it is important to remove the burlap and wire from the root planting a tree, it is important to remove the burlap and wire from the root 
ball from the upper 18 inches of the root ball, after the root ball has been ball from the upper 18 inches of the root ball, after the root ball has been 
placed in the hole!placed in the hole!

Branches Branches 
grow in grow in 
length from length from length from length from 
the tips the tips --
with the with the 
growth of growth of 
the tree the tree the tree the tree 
stored in the stored in the 
buds.buds.

Trees grow in Trees grow in 
girth by means girth by means 
of  the growth of  the growth 
layer (cambium) layer (cambium) layer (cambium) layer (cambium) 
that is located that is located 
underneath the underneath the 
bark of the tree, bark of the tree, 
i l di   th  i l di   th  including on the including on the 
trunk and trunk and 
branches and branches and 
around the roots.around the roots.
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Questions?

ConiferConifer

HardwoodHardwood
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Response
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Plant Hormones:
Auxins
Gibberellins
Cytokinins
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Tension 
dCompression Wood:

Hardwoods

Compression 
Wood:
Conifers

decurrent form

excurrent form

geotrophic
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phototrophic

Terms

• Excurrent – strong central leader (e.g. pin oak)

• Decurrent – spreading branches (e.g. sugar maple)

• Geotropic – guided by gravity (most conifers)

• Phototropic – guided by access to light (most 
hardwoods) )

(All plants are geotropic, in the sense that roots grow 
down from the seed and stems grow up)
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CODIT

CompartmentalizationCompartmentalizationCompartmentalization Compartmentalization 
of Decay of Decay 

in Treesin Treesin Treesin Trees
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Compartmentalization 
varies from species‐to‐species

tree‐to‐tree

Compartmentalization 
varies from species‐to‐species

tree‐to‐tree
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Reproduction

Why you need to know about 
reproduction in trees

• Floral display (ornamentals especially)
• Fruits and fruiting issues
• Pollen (increasingly a problem in 
cities!)

• Pollinators – of concern for a fewPollinators  of concern for a few 
reasons

• Asexual reproduction – e.g. suckering
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Perfect or two‐sexed flower

Male and Female Trees??

• Monoecious Trees:  “one house” – individual 
l d f l fl th tmale and female flowers on the same tree.

• Dioecious Trees: “two houses” – male and 
female flowers on different trees.

• Synecious Trees – trees with ‘perfect’ flowers 
(the pawpaw (Asimina triloba) is an example) Red MaplesRed Maples

in springin spring
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Chronological
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Growth varies from season to seasonGrowth varies from season to season

Sugar maple in New Hampshire
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Death & Shedding
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barkbark

hlhlphloemphloem

cambiumcambium

sapwoodsapwood

heartwoodheartwoodheartwoodheartwood

Questions?
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Summary
Trees are woody, highly competitive,
highly organized organisms that
photosynthesize, and use the products
of photosynthesis to develop a variety
of structures and conduct a variety ofy
functions that are necessary to keep it
alive.


