
 

 
 

STEMS                14 MAY 2014 

 
Lesson Description 

In this lesson we: 

 We will look at how the dicot stem is adapted to secondary growth 
 

 
Summary 

 When a plant grows in length this is primary growth 

 It occurs in the apical meristem of stems and roots. This causes the elongation of the stem 

and root. 

 The dicot stem is structured in such a way that it allows the stem to increase in diameter. This 

is called secondary growth 

Line Diagram of the Internal Structure a Dicot Stem 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 



 

 
 

Secondary Thickening  

 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 

 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 

 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. 

  



 

 
 

 
Test Yourself 

Question 1 

The best way to dtermine the age of a tree is… 

A) to count the number of leaves 
B) to count the number of annual rings 
C) to measure its diameter 
D) to find the number of branches 

Question 2 

The bark of a tree comprises of… 

A) all the tissues outside the cork cambium 
B) all the tissues outside the vascular cambium 
C) only the cork 
D) just inside the cork cambium 

Question 3 

Gas exchange through the bark occurs through 

A) stomata 

B)  pits 

C)  lenticles 

D)  spiracles 

Question 4 

A plant with a fibrous root system and leaves with parallel venation would also have: 

A) a vascular cambium. 

B) secondary xylem and phloem. 

C)  cork cambium. 

D)  all of the above. 

E)  none of the above. 

Question 5 

Parenchyma typically lack a secondary wall and often function as storage depots. 

A) True 
B) False 

Question 6 

The outermost layer of the stele of a root is the 

A)  cortex 

B)  endodermis 

C)  pericycle 

D)  pith 

E)  Casparian strip 

  



 

 
 

Question 7 

Primary growth in plants is initiated by the 

A)  apical meristems 

B)  vascular cambium 

C)  lateral meristems 

D)  ground tissue 

E)  dermal tissue 

Question 8 

The outward cell division of the root apical meristem produces the 

A)  root hairs 

B)  xylem 

C)  branch roots 

D)  root cap 

E)  pith parenchyma 

 
Improve your Skills 

Question 1 

Study the diagram below and answer the questions that follow 

 
a) Which process is represented by the diagrams above? 

b) Identify the labels numbered 1 to 8. 

c) Describe the process mentioned in question b) by using both the label numbers and names 

Question 2 

Adapted from ScienceDaily (May 6, 2011)  

El Niño and its partner La Niña, the warm and cold phases in the eastern half of the 

tropical Pacific, affects worldwide weather. Predicting El Niño events is now routine, 

but predicting how they will change in a warming world has been hampered by the 

lack of records available. Tree-ring records from North America, particularly from the 

US Southwest, can be used to identify the intensity of El Niño and La Niña events 

over the past 1100 years and can be used to improve their prediction in climate 

models. 



 

 
 

 

During El Niño, the unusually warm surface temperatures in the eastern Pacific, 

causes unusually wet winters in the US Southwest, while the colder eastern Pacific 

temperatures during La Niña lead to drought in southwest USA.  

[Jinbao Li, Shang-Ping Xie, Edward R. Cook, Gang Huang, Rosanne D'Arrigo, Fei 

Liu, Jian Ma, Xiao-Tong Zheng. Interdecadal modulation of El Niño amplitude 

during the past millennium. Nature Climate Change, 2011; 1 (2): 114 ] 

a.) What forms tree rings?          (1) 
b.) Explain how scientists would know whether a certain period was wetter or drier by 

looking at tree rings         (2) 

Question 3 

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 radius AND 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.  



 

 
 

Question 4 

Using NAMES AND NUMBERS from the diagram below describe 3 ways in which the structure of a leaf 

is related to its photosynthetic function?        (9) 

 

 
Links 

 Nice celery practical: http://www.agclassroom.org/ny/resources/pdf/activities/2/celery.pdf 

 Worksheets and Diagrams : http://www.biologycorner.com/worksheets/leaf_coloring.html 

 Diagrams : www.enchantedlearning.com/themes/leaf.shtml 

http://www.agclassroom.org/ny/resources/pdf/activities/2/celery.pdf
http://www.biologycorner.com/worksheets/leaf_coloring.html
http://www.enchantedlearning.com/themes/leaf.shtml

