F.4 Biology – Water and Organisms (Summary)

Water relations in Animals
A. Osmosis and Animal cells
     Osmosis is the movement of ______________ molecules from a weaker (less concentrated) solution to a stronger (more concentrated) solution through a ________________ permeable membrane.

     Water potential is a measure of the _______ ___________ possessed by the water molecules in an aqueous system. The higher the free energy (water potential), the faster the water molecules move, i.e. the faster they can diffuse out of the system.

      In other words, water molecules always move from a system with ______ water potential to one with _________ water potential, i.e. _________ a water potential gradient.

     The membranes of animal cells are _________________ permeable. Thus when an animal cell (e.g. mammalian red blood cell) is put into an aqueous solution of different concentration, _______________ will take place across the cell membrane.

	Concentration of external solution
	Appearance of cell after immersion
	Explanation

	1. more concentrated than the cell contents (a ___________ solution)
	The cell becomes crenated (shrink)
	The __________ water potential of the cell causes water to flow _______ by osmosis. Thus the cell ________ in size and the membrane collapses

	2. less concentrated than the cell contents ( a ___________ solution)
	The cell _________ and may eventually __________
	The _________ water potential of the cell draws _______ water by osmosis. Thus the cell __________ in size.
If the water intake continues (e.g. when the external solution is distilled water), the cell membrane cannot withstand the pressure and thus will ________.

	3. same concentration as the cell contents ( an _________ solution)
	The cell appears normal in both size and shape
	The water potentials inside and outside are the same, so there is no net water flux by osmosis. Thus the volume of the cell ________ ___________


 Water relations in Plants
A. Osmosis and plant cells
     The cell wall of a plant cell is _______________ permeable but the cell membrane underneath is _________________ permeable. Thus osmosis can still occur across the cell membrane when plant cells are put into solutions of different osmotic strengths.

i. Turgid condition in Plant cells
· When a plant cell is placed in a _________________ solution (or distilled water), the _________ water potential of the cell contents causes water to be drawn _______ by osmosis.

· The cytoplasm and vacuole ____________ and press against the cell wall. In this state, the cell is said to be __________ (noun: turgor) and an outward turgor pressure is exerted on the cell wall.

· To balance the turgor pressure, the ___________ cell wall develops an equal and opposite pressure (the wall pressure) which prevents the cell from bursting.

· When the cell can stretch no further, the cell is said to be __________ ___________. At this point, further entry of water is stopped.

ii. Flaccid condition in Plant Cells
· When a plant cell is placed in a _______________ solution, the _________ water potential of the cell contents causes water to flow ______ by osmosis.

· The cytoplasm and vacuole ___________ and separate from the _________ __________. This condition is known as ______________.

· Plasmolysed cells are _____________  and soft due to lack of turgor. The cell can thus be described as __________.

Note: 1. You should bear in mind that osmosis does not only occur between a living cell and its surrounding solution. It also occurs between living cells.

2. For instance, if two adjacent cells have different water potentials, then water will flow from the cell with the higher potential to the one with lower potential. This process stops when the water potentials in the two cells become equal.

3. Such an osmotic exchange between cells provides an important pathway for the movement of water inside living things.

iii. Importance of osmosis to living things
1. Return of water from tissue fluid to blood in capillaries.
2. Reabsorption of water in kidney tubules.

3. Uptake of water from soil into root hair cells.
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