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Absorption of Water and Minerals by Roots
Topics :
· Importance of water and minerals.
· The processes involved in absorption of water.
· Plasmolysis and Deplasmolysis.
· Absorption of water and minerals by root.
Explanation
Importance of water and minerals :
The protoplasm is the physical basis of life and a large part of the protoplasm is composed of water. Plants need more water than animals. Water acts as solvent for many substances. It is present from 60% to 90% in various organisms. It performs different type of metabolic reactions in plant and animal body. It also helps in movement of substances into and out of the cell and perform the opening and closing of stomata. The most important phenomenon in the plants is photosynthesis which take place with the help of water as raw material. 
Minerals also play very important role in the plant and animal body. These minerals are present in the soil and they are taken by the plants. Minerals are found as salts or free ions in the soil and are useful for normal functioning and growth of the plants. If the minerals lack in the plant body then many diseases take place in the plants. The minerals which are required for the growth of the plants are nitrogen, phosphorus, potassium, calcium, iron, copper, zinc etc. 
Processes involved in absorption of water :
The complete mechanism of absorbing water and mineral from the soil take place by the roots. These processes are:- Imbibition,  Diffusion, Osmosis, Turgidity and Flaccidity.
Imbibition :
The phenomenon of adsorption of water by the solid substance without forming a solution is called imbibition.  Ex - cellulose and protein molecules etc.
Adsorption of water by wooden doors and windows during rainy season and swelling of dry seeds during germination are the most important examples of imbibition.
Importance of  imbibitions :
1. It helps in germination of seeds because the stored food in seed swells causing the seed coat to rupture.
2. Once water adsorbs on the cell wall of the root hairs, then only it is absorbed inside the cell.
Diffusion :
The movement of molecules from the region of their high concentration to the region of there low concentration is called diffusion.
Diffusion may occur between gas and gas, liquid and liquid or solid and liquid.
Factors affecting diffusion-
1. Hydrophobic substances move more rapidly than hydrophilic substances through plasma membrane.
2. Small sized molecules pass easily through narrow channels of plasma membrane.
3. Diffusion is more if the surface area of the diffusion surface is more.
4. Diffusion will be less when density of the liquid is more.
Diffusion Pressure- It is defined as the force with which the diffusing molecules move along the concentration gradient.
Importance of diffusion to organisms– 
1. It allowed exchange of materials among cells.
2. The movement of substances into and out of the cells is possible by the diffusion.
3. Roots absorb water by the diffusion.
4. Opening and closing of stomata takes place by diffusion. 
5. In animals formation of urine takes place in kidneys by the diffusion. 
6. Distribution of substances by blood to different parts and tissues of the body take place by the diffusion.
7. [image: ]Transport of hormones in the body of animals take place by diffusion. 

Membranes– There are four types of membranes found:-
1. Impermeable membrane– It does not allow the passage of solute or solvent molecules through it. Ex–Rubber sheet.
2. Permeable membrane– It allows movement of solute and solvent molecules across it. Ex–Cell Wall.
3. [bookmark: _GoBack]Semi–permeable membrane– It allows the passage of water molecules, not the solute molecules. Ex–Goat bladder, parchment paper etc.
4. Selectively permeable membrane– It allows only selected solute molecules through it. Ex–Plasma membrane. 
Osmosis
The movement of water molecules from the reason of higher concentration to the region of lower concentration through semi-permeable membrane is called osmosis.
[image: ]Demonstration– In a beaker distilled water is taken and in a thistle funnel 20% sugar solution is taken. The mouth of funnel is covered with a semi-permeable membrane. Initial level of the solution is marked on the tube of the funnel and then immersed it in the beaker containing water. 

After 15 minutes we find that the level of the solution in the tube is increased. This shows that movement of water takes place from higher concentration to lower concentration in the tube through semi-permeable membrane. 
Osmotic pressure– The pressure required to stop osmosis when a solution is separated from its pure solvent by a semi-permeable membrane. 
Significance of osmosis:-
1. Water from soil enters into plant cells due to osmosis.
2.  Cell to cell exchange of water into the plant body is possible due to osmosis. 
3. It gives turgidity to plant cells and maintain there shape.
4. Osmotic pressure is important in protecting the plants from drying or freezing in extreme conditions. 
5. Osmotic pressure helps to roots to penetrate deeper into soil.

Types of osmosis :-
1. Endosmosis– The movement is solvent inside the cell sap of vacuole through a semi-permeable membrane is called endosmosis.
2. Exosmosis- The loss of cell sap from vacuole to outer medium through a semi-permeable membrane is called exosmosis. 
Tonicity– It is the relative concentration of the solutions that determines the direction and extent of diffusion. According to tonicity solutions may be of three types.
1. Isotonic solution– The relative concentration of solute and water molecules, both the side of cell membrane is equal. In this type of solution there is no movement of water molecules across the cell membrane. 
2. Hypotonic solution– The solution which has lower solute concentration than the cell sap called hypotonic solution.
3. Hypertonic solution– The solution which has higher solute concentration than the cell sap called hypertonic solution.
Turgidity
When the cell has taken as much water as it possibly can, it is said to be turgid and this state of distended condition is known as turgidity.
When the cell is turgid then the pressure exerted by the protoplasm on the wall of the cell is called turgor pressure while in turgid condition the pressure exerted by the wall towards protoplasm is called wall pressure.
Due to turgidity, the cells become rigid and acts as mechanical tissues. The cortical cells of roots forces water into xylem vessels. Turgidity is an essential condition of cell division, growth and many chemical reactions like photosynthesis etc.
Flaccidity
Flaccidity is a condition in which cell sap is completely lost and cell shrinks. It takes place when the water moves outside the cell.
Plasmolysis and Deplasmolysis
When the cell is kept in hypertonic solution then the water of the cell released outside and cell shrinks. This phenomenon is called plasmolysis while a plasmolysed cell when kept in hypotonic solution, then water comes into the cell and the cell become turgid. This phenomenon is called deplasmolysis.
Significance of plasmolysis-
The plasmolysis is involved in the killing of weeds by placing the salt about their roots and in the preserving of meats and jellies by the addition of salt and sugar respectively. This spoilage of such foods is caused by living bacteria and spores and moulds present on air. When they fall on salted meat are jellies, they are plasmolysed and thus spoilage of food is prevented. The adding of excess fertilizer to soil causes plasmolysis. 
Absorption of Water by Root
Roots are highly branched and have large number of root hairs that increase the surface area of absorption. In the root hair cell the cell sap is concentrated as compare to outside soil. Therefore the water enters into the root hair cell by the process of endosmosis. The absorption of water goes on continuously because it moves regularly to cortical cells from outside to inside through the cells of endodermis and pericycle towards the Xylem vessel of the root. 
Root Pressure
[image: ]The pressure which is setup in the cortical cells of the roots due to osmotic action is known as the root pressure. It is dependent on the amount of the water supply and the amount of oxygen available in the soil. 
Demonstration of Root Pressure

[image: ]Pathway of Water Absorption

Absorption of Minerals by Root
By the free diffusion process some minerals are absorbed along with the water by the root but other minerals whose concentration in the soil is low than the concentration in the root hair, are absorbed by the active transport. 
The absorption of the substances (minerals) from their lower concentration to their higher concentration by the cell at the expenditure of energy is called active transport. In this process the carrier molecule is also involved. 
WORKSHEET 3
Answer the following questions.
1. Give reason–
· Plants begin to die when excess of soluble fertilizers are added to the soil.
· The fresh water fish is kept into sea water.
2. Draw a flow chart showing the pathway of water absorption in roots.
3. Write down two importance of turgidity in the plants.
4. What are the membranes? Explain all the types of it.
5. Write down four significance of osmosis.
6. What is tonicity?  Describe all the there types of solutions on the basis of tonicity.
7. Give two importance of Imbibition.
8. Write down the factors which affect diffusion.
9. Give two-two importance of diffusion in plants and animals.
10. Explain the absorption of water by the root in brief.
11. Give one-one difference between these-
· Plasmolysis and Deplasmolysis
· Turgidity and Flaccidity
· Active transport and Osmosis
· Endosmosis and Exosmosis
· Turgor pressure and Wall pressure

Define:
1. Osmosis
2. Diffusion
3. Imbibition
4. Osmotic pressure
5. Root pressure

Name the following:
1. A solution whose concentration is greater than the cell sap.
2. Reversal of plasmolysis.
3. Movement of molecules against the concentration gradient.
4. Full form of ATP.
5. The solution with equal solute concentration as that of the cell sap.

NOTE:	Please do all this work in your copies which will be checked when school reopens. Please consider this important.
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Fig. 4.2 (a) When dye crystals are placed in water, they are concentrated in one area.
) The dye dissolves in the water, and a net movement of dye molecules occurs. A net movement
of water molecules occurs in the opposite direction. ‘
(c) Eventually, the water and the dye molecules are equally distributed throughout the container.
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