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Leaf Cross Section

• 66
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Leaf stomates often shut down on a
hot day to avoid moisture stress.
It is one reason why a tree has leaves
in the interior of its crown

Twig structureTwig structure
Leaf (bud) scars are useful 
for species identification
Leaf (bud) scars are useful 
for species identificationBud scaleBud scale

Flower 
bud
Flower 
bud

Leaf scarLeaf scarLeaf budLeaf bud LenticelsLenticels
Terminal bud scarTerminal bud scar
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branch collar

branch bark ridge
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Wood: mostly xylem
sapwood 
(includes 
living cells)

heartwood (everything else – all, or almost all, dead cells)

k

earlywood

latewood

Vascular
Cambium

Bark

cork cambium

outer bark
inner bark

much of the inner bark is made up of phloem tissue
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rays

This photo by Alex Shigo
shows a section of red oak 
that has been treated with 
iodine.  The black specks 
that you see throughout 
th d t hthe wood are starches –
iodine turns starches black 
or dark blue.  

This is another major 
function of wood – it helps 
store the food supply ofstore the food supply of 
the tree – starches and fats 
(oils).  The ray cells aid with 
transportation within the 
living part of the wood.

ray
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Majority of 
roots are in 
the top ~ 18 
inches of soil.

Occasional “sinker roots”

The Root PlateThe Root Plate

Occasional  sinker roots  
penetrate deeper into the soil

buttress roots
lateral roots lateral roots

The Root PlateThe Root Plate

buttress roots

zone of rapid taper
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dripline

The Root PlateThe Root Plate

critical root zone:
1.5 times the dbh, but dbh as if it

were feet and not inches.
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Alex Shigo
Photo Micrograph
of a non‐woody root 
(sometimes called a 
fine root or a feeder 

root)Root hairsRoot hairs

Mycorrhiza is the name given 
to the mutually beneficial 
relationship between plant 

roots and fungi. The structure

mycorrhiza

roots and fungi.  The structure 
is a combination of both – in 
this case, tree and fungus.  The 
fungus helps the tree find soil 
nutrients and, in turn, gets 
food (sugars) from the tree.

Plural: mycorrhizae

Soil nutrientsSoil nutrients

Macro ‐ nitrogen, phosphorus, potassium
Minor – calcium, iron, sulfur, magnesium
Trace minerals

Macro ‐ nitrogen, phosphorus, potassium
Minor – calcium, iron, sulfur, magnesium
Trace minerals

C HOPKN’S CaFe MnMg B CuZn Mo C HOPKN’S CaFe MnMg B CuZn Mo 

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!
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COMPARTMENTALIZATION OF DECAY

Stem Anatomy
Phloem

Xylem

Compartmentalization Of Decay In Trees - CODIT
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Wall 1

Wall 2

Wall 1

rays

The rays are wall 3



Introduction to Tree Biology ‐ Part Two: Tree Anatomy 9/5/2011

18

Wall 4

Wall 4

Tree Decay 
• Wall 1 – up and down 

(plugged vessels)(plugged vessels)
• Wall 2 – back wall 

(annual rings)
• Wall 3 – side to side 

(ray cells) 
• Wall 4 – outside wall

(new growth)

Illustration from Lilly et al. 1991.Illustration from Lilly et al. 1991.

(new growth)
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Trees will respond 
to wounds 
differently 
depending upondepending upon 
size and type of 
wound, vigor and 
health of the tree, 
species andspecies and 
genetics of the 
individual tree.  

May you find your 
own pot of gold in 

arboriculture!

Questions?


