
 

 
 

THE DICOTYLEDONOUS STEM & SECONDARY THICKENING  

08 MAY 2013 

Lesson Description  

In this lesson we: 
 

 Revise the structure of the dicotyledonous stem. 

 Discuss primary growth. 

 Discuss secondary thickening. 

 Look at annual rings. 

 Consider the difference between autumn wood and spring wood. 

 Look at related terminology. 

Key Concepts 

Primary Growth 

 When the plant grows in length. 

 Occurs in the apical meristem of the stem and the root. 

 Causes elongation in the roots and the stem. 

 

  



 

 
 

Secondary Growth  

The Internal Structure of a Dicot stem (Revise) 
 

 

(Line diagram of a cross section through a dicotyledonous stem) 

 Secondary thickening results in the stem of dicot plants to 

become thicker as the plant grows older. 

 This is brought about by the cambium in the vascular bundles.  

 Vascular bundles are arranged in a circle and are open. 

 The cambium lies between the xylem and phloem and is called 

fascicular cambium. 

 The xylem tissue forms the wood of the tree. 

 With the start of secondary thickening layers of parenchymal 

cells of the medullary rays become meristematic , this is called 

interfascicular cambium 

 

 

Cambium 



 

 
 

 Secondary xylem (towards the centre) and secondary phloem ( towards the outside) are 

formed by repeated division of the ring of cambium. 

 The layers or concentric rings of secondary xylem form the annual rings.  

 As more layers or rings are formed the stem increases in thickness. 

 The primary xylem and primary phloem are pushed further apart. 

 The cell walls of the xylem are strengthened with lignin which provides support to the stem. 

 The cambium continues to form xylem tissue towards the inside of the plant and phloem 

tissue towards the outside, just beneath the bark 

 

(Stem showing secondary thickening) 

Annual Rings 

 The annual ring is a new layer of wood produced during one growth season. 

 The layers appear as concentric rings which includes two colours of wood: 

o Spring wood  

o Autumn wood  

 

 

 

Spring Wood 

 Xylem is formed during spring, when conditions are favourable for growth – i.e. sufficient water, 

nutrients and sunlight. 

 Spring wood is light in colour due to large xylem cells with thinner cell walls. The springwood 

ring is wider due to rapid growth and many cells being formed  



 

 
 

Autumn Wood 

 Formed during autumn and winter months 

 Due to cold and dry conditions the growth is limited. 

 The xylem cells are smaller and more compact. 

 The xylem tissue appears as a dark ring in the cross section of a tree trunk. 

 The age of the tree can be determined by counting the number of rings from the inside of the 

tree trunk to the outside. 

 The broader the springwood layers the more favourable the climatic conditions of that season. 

 

 Phloem tissue is formed towards the outside of the stem every growing season. 

 These and the cells of the cortex form the sapwood. 

 In many stems a cork cambium develops from the outer layer of the cortex layer, which 

becomes meristematic. 

 The cork cambium forms cork tissue or bark towards the outside. 

 The bark is waterproof and protects the inner tissues from mechanical damage. 

 The bark of trees has small holes called lenticels to allow for gaseous exchange. 

 

 

 

 

 

 

 

 

 

 

 

 

Important Terms 

Annular rings Cork  
Secondary thickening Vascular bundles 
Dicotyledonous  Lenticels  
Cambium  Secondary Xylem  
Spring wood  Secondary phloem 
Autumn wood Apical meristem 

 



 

 
 

Questions 

Question 1 

Different plant structures are built from specialised groups of plant cells called tissues. Each plant 
structure is made up of tissues designed to carry out specialised functions or processes. 
 
The diagram below shows a cross-section of the stem of a typical plant. 
Each year the stem will grow thicker by secondary thickening. 

 

Explain how the thickness of the stem increases over a number of years. In your answer, you should: 

 Identify the tissue in the stem where secondary thickening occurs 

 Explain how the changes to those tissues in the stem allow the stem of the plant to grow 
thicker. 

Question 2 

The age of a tree can be determined by counting the annual rings. The following diagram shows a 

section through part of a tree trunk. The bark and annual rings are clearly visible the point marked X is 

the centre of the stem of the tree. The dark rings indicate autumn wood which is the boundary that 

represents the end of growth of the tree for that year. 

a.) Use your ruler to measure the radius of the 
tree after every year in millimetres. Remember 
to measure from point X to the outside of the 
dark rings for each successive year. 
 

b.) Draw a table in which you express your data in 
terms of the diameter of the trunk. 
 

c.) Now use the data in your table to express the 
growth rate of the tree trunk over time in the 
form of a graph. 

 

 
 


