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Parts of a Timber
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The parts of a tree

• The Pitch or Medulla
• The Truewood or Heartwood
• The Sapwood
• The Cambium layer
• The Bark or Cortex
• The Medullary Rays or Rays
• The Growth Rings



(1) The Pitch or Medulla
• This is called the “Heart of tree”.
• Is a cylinder of usually brown soft and spongy 

tissue which extends throughout the centre of 
the trunk and branches.

• It is formed as the tree grows by special cells 
near the growing tips and serves as a passage 
for the sap moving to the growing tips.

• After the wood cells (xylem) have formed 
around it the cells cease to function and die.



(2) The Truewood or Heartwood
• Is the fully developed wood cells (xylem) 

surrounding the pith.
• It supports and gives rigidity to the tree.
• Is called “dead wood”, even in the living tree.
• The cells are formed from matured sapwood, which 

are no longer required to conduct water solutions to 
the leaves.

• The walls of the cells are thicker and harder than 
the sapwood cells.

• The cell cavities are often filled with deposit of 
substances such as gums, resin and tannins.

• Is harder, darker and more durable than the 
sapwood. Most timber for constructional purposes 
is obtained from the truewood.



(3) The Sapwood
• Is the  immature and newly matured woody 

tissue (xylem) produced by the cambium layer.
• It contains cells which convey water and 

mineral solutions absorbed by the roots to the 
leaves.

• After the formation the cellulose walls, the 
cells gradually becomes hardened (lignified).

• As the tree increases in girth the sapwood 
cells become filled with extraneous materials 
and mature into truewood in a gradual process 
which may take several years.



(4) The Cambium layer
• Is the thin layer of simple, unspecialized cells 

between the inner bark and the sapwood of 
the roots trunk and branches.

• It is called “the factory of the tree”.
• The cells grow and divide to produce:

– Woody tissue,  called “xylem” (i.e., new sapwood 
cells)

– New inner bark cells, called “phloem”, which 
transport the manufactured food solutions from the 
leaves to every parts of the tree. 



(5) The Bark or Cortex
• Is a layer of non-woody fibrous material 

surrounding the trunk and branches.
• It protects the tree from extremes of 

temperature, frosts, fires, inserts, fungi and 
animals.

• It consists of two layers:
– The inner bark (phloem) is pale in colour, and consists 

of wood fibres and elongated cells which convey the 
food substance to the growing parts of the tree.

– The outer bark, which dark in colour, consisting of 
dead non-functioning phloem tissue and one or more 
layers of cork cells, which form an impervious skin to 
restricts transpiration and drying of the phloem and 
cambium layer.



(6) The Medullary Rays or Rays
• Are lines or bundles of thin walled cells running 

radially from the bark to the pith or 
intermediate growth rings.

• They are produced by special cambium layer 
cells, which distribute and store food materials 
to the cambium and adjacent living cells of the 
sapwood.

• In the cross or transverse section (end grain) 
they appear as fine lines crossing the growth 
rings of the sapwood and truewood at right 
angles.

• In most timbers they are difficult to see without 
the aid of a hand lens



(7) The Growth Rings
• They are called “annual rings”.
• They are sheath or cone-like layers of wood formed 

each growing season.
• They are produced by periodic changes in the rate of 

growth, and may be seen in both sapwood and truewood.
• They vary in shape, density , colour and distinctness 

according to the type of tree, and growth conditions 
such as climate, type of soil and place of growth.

• They consist of:
– Early wood, formed during the rapid growth period, cells wide 

and thin walled, softer, more porous, lighter in weight and 
colour than the “late wood”.

– Late wood, formed during the slow growth period, cells are 
narrow and thick walled, denser, harder and darker in colour 
than the “early wood”



Properties of Wood
The properties can be divided into two 

categories:
• Physical properties
• Mechanical properties



Physical properties
of Wood

1. Colour: this depends on the substance and chemicals 
in the cells and cell walls

2. Grains: this refers to the direction of wood elements, 
and varies according to the position the board 
occupied in the tree and the conversion method used 
to cut it out of the log

3. Texture: this refers to the variations in size, quality 
and distribution of the cell types present in the wood 
i.e coarse, fine, even, uneven, rough, smooth

4. Figure: this refers to the attractive designs resulting 
from variations in colour, grains and texture.

5. Density: measure of weight per unit volume.



Mechanical properties of Wood

1. Tensile Strength: the ability of the wood to 
resist being stretched.

2. Compressive Strength: the ability of the wood to 
resist loads which crush the wood.

3. Shearing Strength: the ability of the wood to 
resist loads which tend to tear the fibres causing 
them to slide past each other.

4. Bending Strength: ability that enables the wood 
to carry loads without breaking.

5. Stiffness Strength: ability of the wood that 
resist bending when loads are applied.



Mechanical properties Cont…
6. Elasticity: the property which enables 

the wood to return to shape after 
bending.

7. Toughness: the ability to resist shocks 
without breaking e.g. tool handles.

8. Hardness: the ability to resist 
indentation, bruising and abrasion.

9. Durability: ability to resist decay, 
borers, termites and other insects.
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