
 

 
 

REVISION: STRUCTURE & SUPPORT IN PLANTS    18 JUNE 2014 

 
Lesson Description 

In this lesson we revise: 

  the internal and external structures of a dicotyledonous root and stem 

 the process of transpiration 

 

 
Summary 

The External Structure of a Dicotyledonous Root 

 The main functions of the root is to  

o Anchor the plant into the ground  

o Absorb water and mineral salts from the soil 

 

 

  



 

 
 

 

A cross-section through a dicot root showing the various tissues: 

 

 

 

 

 

 

 

 

 

 

 

The External Structure of a dicot stem 

 The main functions of the stem are to: 

o Place the leaves in a favourable position for photosynthesis. 

o Place the flowers in a favourable position for pollination. 

o Transport of water and mineral salts from the root to the leaf 

o Transport organic substances from the leaf to the rest of the plant 

The Internal structure of a dicot stem 

 

Line diagram of a cross section through a dicotyledonous stem: 
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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  

  



 

 
 

 
Improve your Skills 

Dicotyledonous Plants 

Question 1 

Examine the photograph below of a T.S. through part of a root of a mealie plant as seen using a light 
microscope and answer the questions that follow: 

 

1.1. Name the tissue types labelled A and B in the section.  For each tissue state one distinctive 
feature that allowed you to make your identification, and state a main function of the tissue in 
the root.                  (6) 

1.2. State the function of cell type labelled C for the plant.      (1) 

Question 2 

The diagram below represents a portion of a young stem in transverse section, showing the cells. 

 
2.1 List the numbers of the parts which strengthen this stem.     (3) 

2.2. Identify the tissue marked 2 and make a labeled diagram to show one whole cell of this tissue. 
            (8) 

2.3. Does this stem grow thicker each year?  Give a reason for your answer based on what you can 
see in the diagram          (2) 

2.4. Identify the tissues labeled 1, 3, 4, 5 and 6.      (5) 



 

 
 

Stems 

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. 

Transpiration 

Question 1 

Study the diagram below and answer the questions that follow. 
 

 

a.) Provide labels for region 3 and tissue 2.   
b.) Describe ONE function of part 4.  
c.) Identify structure 1, state its function and explain TWO ways in which this structure is adapted 

for this function.  
d.) Describe the THREE forces which develop in cells D to assist water travel up the stem.    
e.) Describe two adaptations of the cells labelled 6 which assist in its functioning.  
f.) What type of pathway of water movement is indicated by the arrows?   

 



 

 
 

Question 2 

Study the graph below which shows the rate of transpiration and water absorption in an herbaceous 
plant. 
 

 

a.) Name THREE environmental factors which could directly influence the rate of  transpiration 
from the leaves of the plant. 

b.) Choose ONE of the factors that you have mentioned and explain why it could cause the rapid 
decrease in the rate of transpiration after 16h00. 

c.) Describe what the plant might look like at 14h00, and explain why. 
d.) Give a reason why the rate of water absorption started to decrease in the late afternoon. 

 
 

 


