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SESSION 6:  SUPPORT AND TRANSPORT SYSTEMS IN PLANTS 
PART 1 
 
KEY CONCEPTS 
 
In this session we will focus on summarising what you need to know about: 
 
- Anatomy of dicotyledonous plants 

 Root and stem: distribution of different tissues 

 Structure of cells in different tissues  

 Secondary growth; annual rings in a tree trunk to assess age and to infer 
climate change 

 
- Plant tissues in a stem are specialised for functions such as storage, transport, 

and structural support.  
 
X-PLANATION 
 
DICOT ROOT: 
 

 
 

http://generalhorticulture.tamu.edu/hort604/lecturesupplmex07/anatomymorphology.htm 

 
External Structure of the Dicot Root 
 

 Root cap protects the tip of the root and it is slimy to facilitate movement 
through the soil as the root grows.  

 Under the root cap is the meristematic region where cells divide continuously 
by mitosis to produce new cells.  
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 Cells enlarge in size in the region of elongation. This results in the root 
growing in length.  

 Thousands of tiny root hairs are found in the root hair region. The function of 
this region is to absorb water and dissolved mineral salts from the soil.  

 The root grows wider and may produce lateral roots in the mature region. 
 

 
 

http://home.earthlink.net/~dayvdanls/plant_structure.html 

 
Internal Structure of the Dicot Root 
 

 There is no waterproof cuticle in the root as this would hinder the absorption 
of water.  

 The epidermis is a single layer of cells on the outside that protects the inner 
tissues. Some epidermal cells are specialised to form root hair cells. These 
absorb water and dissolved mineral salts.  

 The cortex consists of parenchyma cells.  

 These cells are large to store water and food. They also facilitate the 
movement of water from the root hair cells on the outside to the xylem on the 
inside.  

 The endodermis contains Casparian strips that allow the water to enter the 
stele.  

 The stele consists of the: 
o Pericycle (responsible for forming lateral roots)  
o Xylem (responsible for transporting water and mineral salts to the 

stem)  
o Phloem (responsible for transporting food from the leaves to the roots) 

 
  

parenchyma cells 
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Movement of Water through the Dicot Root 
 
This diagram shows the movement of water through the root: 
 

 
 
The Path of Water from Soil into Root 
 

 Water is found in the spaces between the soil particles. Water enters through 
the cell wall and cell membrane of the root hair cell by osmosis. Water fills the 
vacuole of the root hair cell.  

 Water can now move across the parenchyma cells of the cortex in two ways: 

 Most of the water passes along the cell walls of the parenchyma cells by 
diffusion.  

 Some of the water passes from the vacuole of one parenchyma cell to the 
vacuole of the next cell by osmosis. 

 The water must pass through the Casparian strips of the endodermis to enter 
the xylem.  

 Once water is in the xylem of the root, it will pass up the xylem of the stem. 
 
DICOT STEM: 
 

 Leaves develop from the nodes.  

 The spaces between the nodes are called internodes. 

 An axillary bud is often found at the node. These forms lateral branches.  

 A terminal bud is found at the tip of the stem and allows the stem to increase in 
length. 
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Internal Structure of the Dicot Stem 
 
This diagram of a cross section shows the internal structure of a young dicot stem 
 

 
http://www.tutorvista.com/content/biology/biology-iii/plant-histology/anatomy-dicot-stem.php 

 

 A waterproof cuticle is found on the outside of the epidermis to prevent water 
loss.  

 The epidermis consists of a single layer of cells to protect the underlying tissue.  

 The cortex is made up of parenchyma cells that stores water and food.  

 The vascular bundles are arranged in a ring in the medulla.  

 Each vascular bundle contains the following: 

 Pericycle (contains sclerenchyma cells for strengthening and support)  

 Cambium (contains meristematic cells that divide to widen the stem)  

 Phloem (transports food from leaves to the roots)  

 Xylem (transports water from the roots to the stem) 
 
Secondary Growth: 
 

 Every growing season the stem of a plant increases in width – this is known 
as secondary thickening. 

http://www.tutorvista.com/content/biology/biology-iii/plant-histology/anatomy-dicot-stem.php
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 Towards the end of the first year of growth, the parenchyma cells between the 
vascular bundles become meristematic and link up with the cambium tissue to 
form a cambium ring.  

 The cells in the cambium ring start dividing to form secondary phloem (on the 
outside) and secondary xylem (on the inside).  

 Each year another ring of secondary phloem and secondary xylem is formed, 
making the stem grow wider 

 
Tree Rings and Secondary Growth 
 
A tree ring is simply a layer of wood produced during one tree's growing season.  
And the rings can tell us a lot about the tree: 

 
 
A cross-section of a tree often shows a distinct pattern of concentric tree rings. You 
can see such rings on a stump or on a fallen tree truck that has been sawn through 
to clear a trail.  
It is very interesting to count the tree rings, so that you can estimate the age of the 
tree.  
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Each tree ring marks a line between the dark late wood that grew at the end of the 
previous year and the relatively pale early wood that grew at the start of this year. 
One annual ring is composed of a ring of early wood and a ring of late wood.  
The growth occurs in the cambium (the thin, continuous sheath of cells between bark 
and wood). In spring, the cambium begins dividing. This creates new tissue and 
increases the diameter of the tree at two places:  
 

1. Outside the cambium. The outer cells become part of the phloem. The phloem 
carries food produced in the leaves to the branches, trunk, and roots. Some of 
the phloem dies each year and becomes part of the outer bark.  
 

2. Inside the cambium. The inner cells become part of the xylem. These cells 
contribute most of a tree's growth in diameter. The xylem carries water and 
nutrients from the roots to the leaves. These cells show the most annual 
variation:  

o When a tree grows quickly, the xylem cells are large with thin walls. 
This early wood or springwood is the lighter-coloured part of a tree ring.  

o In late summer, growth slows; the walls of the xylem cells are thicker. 
This late wood or summerwood is the darker-coloured part of a tree 
ring.  

 
What Causes Variations in Tree Rings? 
 
When conditions encourage growth, a tree adds extra tissue and produces a thick 
ring. In a discouraging year, growth is slowed and the tree produces a thin ring. 
Much of the variation in tree rings is due to variations year-to-year in:  

 Higher springtime temperature. If spring starts early, the growing season is 
likely to be longer than usual, causing a tree to have a wider ring.  

 Lower springtime temperature. A late spring is likely to shorten the growing 
season, causing a tree to have a narrower tree ring.  

 Abundant rainfall increases growth, producing a wider ring.  
 Drought decreases growth, producing a narrower ring.  
 Species of tree do differ in their response to weather changes. One might 

respond strongly to changes in overall rainfall, another might be more 
sensitive to the amount of rain during the late summer, and another to a 
temperature change that alters the length of the growing season.  

 Crowding from neighbouring trees. This causes a series of narrow rings. 
Crowding is suspected when the series of narrow rings is more than three, 
because droughts are usually only one to three years.  

 If the rings are narrow on one side of a tree with wide rings on the other, the 
tree was crowded on the side of the tree where the rings are narrow.  

 A series of many narrow rings followed immediately by wide rings probably 
means that an encroaching neighbour died, releasing the crowded tree into a 
growth spurt. 

 Fire scars suggest past forest fires. The number of annual rings between fire 
scars shows the period between fires.  

 Scars due to insect plagues indicate insect infestations.  
  



 Life Sciences 
Grade 10 

 
www.learnxtra.co.za 
 

Brought to you by  Page 7 

X-AMPLE QUESTIONS 
 
Question 1 
 
1.1 Which of these types of cells are most likely to divide? 

a. Parenchyma 
b. Meristem 
c. Epidermis 
d. Xylem 

 
1.2 Which of these cells in a plant apt to be non- living? 

a. Parenchyma 
b. Collenchyma 
c. Sclerenchyma 
d. Epidermal 

 
1.3 Root hairs are found in the zone of: 

a. Cell division 
b. Elongation 
c. Maturation 
d. All of these are correct 

 
1.4 Cortex is found in: 

a. Roots, stems, and leaves 
b. Roots and stems 
c. Roots only 
d. Stems only 

 
1.5 Between the bark and the wood in the woody stem, there is a layer of meristem 

called; 
a. Cork cambium 
b. Vascular cambium 
c. Apical meristem 
d. The zone of cell division 

 
1.6 Annual rings are the number of 

a. Internodes in a stem 
b. Rings of vascular bundles in a dicot stem 
c. Layers of secondary xylem in the stem 
d. Both b and c are correct  

 
1.7 The Casparian strip is found  

a. Between all epidermis cells 
b. Between xylem and phloem cells 
c. On four sides of endodermal cells 
d. Within the secondary wall of the parenchyma cell 
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Question 2 
 
Study this photomicrograph, which shows several important tissue types in a stem  
 

 
 
2.1 Is this a stem of a Dicot or a Monocot? 

 
2.2 Provide labels for a – d 
 
2.3 Make a line drawing of a root using the terms: 

 Endodermis 

 Phloem 

 Xylem 

 Cortex 

 And epidermis 
 

2.4 Make a line drawing of a woody stem using the terms  

 Annual ring 

 Bark 

 Cork 

 Phloem 

 Pith 

 Vascular bundle 

 Xylem  
 
Question 3 
 
True / False (change the false statements to make them true): 
 
3.1 The growth points of a stem is called anthers 
3.2 Parenchyma cells are the most abundant cells in most plants 
3.3 Vascular tissues are clustered at the centre of a root 
3.4 Wood consists mainly of xylem 
3.5 The root cap absorbs minerals and water from the soil  
 
  

A 

B 

 

C 

D 
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ANSWERS TO X-AMPLE QUESTIONS 
 
Question 1 
 
1.1 b 
1.2 c 
1.3 c 
1.4 b 
1.5 b 
1.6 c 
1.7 c 
 
Question 2 
 
2.1 Dicot 
2.2 A – epidermis 

B- Phloem 
C – Xylem 
D - Parenchyma 

2.3  
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2.4 

 
 
Question 3 
 
True / False 
 
3.1. F (Meristem are the growth points) 
3.2. T 
3.3 T 
3.4. T 
3.5.  F (The root cap protects the tip of the growing root). 


