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FOURTH QUARTER BIOLOGY HAND OUT -4 FOR GRADE 10 

4.3 Transport 

* Osmosis=refers to the movement of water molecules from high water gradient to 

low water gradient. 

* Uses of Osmosis for plant are       to keep the plant cell turgid & movement of 

water around within the plant.   

The water in the soil has a very low concentration of dissolved minerals and high 

concentration of water. 

Water moves into the plant root cells across the cell membrane along a 

concentration gradient.                                     

Roots of plants are covered with special cells, which have tiny hair-like extension 

called root hairs. 

Root hairs=increase the surface area thereby enhancing osmosis.  

Water moves by osmosis in plants body until it reaches the xylem & the 

transpiration stream. 

Active Transport In plants 

  * Plants do not just rely on osmosis and diffusion, active transport is also widely 

used. 

* Active transport is also widely used in plants. It requires the use of energy 

produced by respiration. E.g. Mineral ion transports. 

     A Double Transport System 

- There are two separate transport systems in plants .These are:- 

   a/ phloem- made from living tissues and it is involved in the transport of 

organic materials –the nutrients made up of photosynthesis. 

Phloem cells are thin walled and contain a liquid rich in sugar. 

 Insects attack plants; they stick their feeding part in to phloem to suck 

food rich liquids. 
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 Plants need energy to move substance around phloem, and food 

substance s can move both up and down the plant. 

--    b/ Xylem   

It carries water and mineral ions from the soil around the plant. The xylem tissue 

is dead and there is no active transport taking place.  

 The Movement of the water in the xylem vessel is due to transpiration and it is 

passive transport. 

 

Fig. 4.2 Difference between xylem & phloem vessels  

   In wood plants like trees the xylem tissue makes up the bulk of the wood, and 

the phloem is found beneath the bark. 

Young trees in particular are very vulnerable to damage by animals because e, if a 

complete ring of bark is nibbled, transport in the phloem comes to a complete halt 

and the tree will die. 

The need for transport in plants 

All the cells need glucose for cellular respiration and materials for growth .the 

sugar s that are produced in the leaves and carried around the plant can also be 

stored. 

NB. Plants do not store glucose, b/c it has an osmotic effect. If a cell had lots of 

sugar in it, lots of water moves into it by osmosis. So sugar is converted into 

starch, which is osmotically inert. 

 Starch is stored in the storage organ of plants -root tubers, stems and leaves. 

- the use of stored starch is : a/ energy source for developing embryo 
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              b/ source of food (energy) for people  

The transpiration stream  

- How is water moves from the root of a plant up to the upper most leaf, a 

distance which can be many meters? 

- The transport of water through a plant is the result of transpiration stream. 

Plant loses water vapors from the surface of their leaves. This lose of water is 

known as transpiration .Most of the transpiration takes place through the tiny 

holes in the surface of the leaf known as stomata. They can be opened and closed 

by the guard cells which surround them. 

What affects the opening and closing of the stomata? Read pp163 

      Moving water through the plants  

   As water evaporates from the surface of the leaves, water is pulled up through 

the xylem to take its place. This constant moving of water molecule through the 

xylem from the roots to the leaves is known as TRANSPIRATION STREAM. 

There is pressure that pushes water upward from bottom. This pressure is root 

pressure. 

ii/ in xylem ,two physical forces help the water to move upwards ,these are  

 (Adhesive & cohesive forces)  

 Adhesive forces 

- Is the force of attraction between water molecules and the walls of xylem 

which support the whole column of water? 

Cohesive forces 

- Refers to the force of attraction between water molecules as they move in 

xylem vessel. And as molecule evaporates away from the surface of the leaf, 

the following molecule is pulled upwards by cohesive forces. The water 

molecule tends to stick together and get pulled upward like a string of 

beads. 

       Factors Affecting the Rate of Transpiration 

a. Temperature- the higher environmental temp means higher transpiration 

rate 

b. Humidity- water evaporate in to dry air than in to humid air  

c. Wind –transpiration increases on windy day than still dull day  

d. Light –light speed up transpiration 
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So transpiration is more rapid in hot, dry and windy conditions than it is in 

still or humid conditions. 

         Adaptation of plants to reduce water loss in difficult Environments 

a. having thick, waxy cuticles  

b. By developing hairy leaves which trap micro-atmosphere around the 

stomata. 

c. Reduce their leaves 

d. Having sunken stomata 

e. Having rolled, trapping a micro-environment of moisture air inside 

f. Having long roots and stony bark 

Q. List the relationship b/n transpiration and agriculture? Read pp 168. 

       

   

Fig. 4.3 Monocot & dicot root & stem structural difference  
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ANSWER THE FOLLOWING QUESTIONS ACCORDINGLY. 

1. Define the following terms/phrases:- 

a. Transpiration  

_________________________________________________________ 

b. stomata 

_____________________________________________________________-c. 

Transpiration stream  

____________________________________________________________ 

_____________________________________________________________ 

2. Mention at least 6 adaptations of plants to reduce water lose? 

I. ______________________  II. _____________________ 

II. ______________________  II. _____________________ 

III. ______________________  II. _____________________ 

3. How does cohesive force help movements of water molecules? 

________________________________________________________________________

___________________________________ 

4. How does adhesive force help movements of water molecules? 

________________________________________________________________________

___________________________________ 

 

5. Mention the two physical forces help the water to move upwards? 

________________________________________________________________________

___________________________________ 

 

6. How does transpiration affect agriculture? 

____________________________________________________________ 

    _____________________________________________________________ 
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