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Osmosis in bell pepper pericarp tissue
Student Preparation Sheet
Observing giant cells in bell pepper pericarp
The Bell pepper is the fruit (it is a berry!) of a variety of Capsicum annuum.  It may be green, red, yellow or orange and it is sometimes called the sweet pepper because of its mild taste.  The chilli pepper is another variety of Capsicum annuum, renowned for its hot, spicy flavour. 

While the colour, shape and taste of different Capsicum annuum varieties may vary, the basic structure of the fruit is the same in all varieties.

The fruit develops from the ovary of a fertilised flower. The wall of the fruit is called the pericarp and consists of several different tissues: epidermis, hypodermis, mesocarp, giant cells and endocarp.
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Longitudinal section through bell pepper fruit      Section through bell pepper endocarp
Examining the giant cells and endocarp of a bell pepper.

Safety

· Avoid contact with the pepper tissue if you are aware that you are allergic to it. 

· Take care when using sharp instruments such as scalpels, scissors and mounted needles and follow the instructions for their safe use that have been given to you by your teacher.
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Method.

Using a cutting tile and a scalpel, carefully cut a piece of bell pepper pericarp about 2cm x 2cm. Examine the inner surface of the pericarp using a hand lens or a binocular microscope. The long thin structures that you can see (up to 50mm long) are giant cells, and they form the innermost layer of the mesocarp tissue. 
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Look carefully, and you will see that the giant cells are covered by the innermost layer of the pericarp, the endocarp. The endocarp cells are just visible with a hand lens. Make a large, fully labelled drawing of a small number of the giant cells.
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Place the piece of pepper pericarp onto the cutting tile with the giant-cells uppermost. Take thin sections of the pericarp (using a bread-slicing action) and mount them on a microscope slide in a drop of water under a coverslip. Examine with an optical microscope and look for the endocarp and giant cells. Make a large, fully labelled drawing. 
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Giant cell covered by endocarp cells (viewed with x10 eyepiece and x40 objective)
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Endocarp cells covering a giant cell (viewed with x10 eyepiece and x40 objective). Note the thick, wavy cell walls of the endocarp cells. This image is a section of the one above which has been digitally enlarges (zoomed in). 
1.  The capsicum giant cells are important in making the fruit succulent as they have a high cell volume, very elastic cell walls and water can enter and leave the giant cells rapidly. Use this information to suggest an explanation for the shape of the cell walls of the endocarp cells that cover the giant cells.

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Using what’s left of your 2cmx2cm piece of pepper, use the hand lens to observe what happens when the point of a mounted needle is gently pushed against the endocarp and giant cells of the pepper.
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2.  Explain what you observed when you pushed the mounted needle against the endocarp and giant cells.

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Cell turgor plays a very important part in plant survival.
The giant cells of the capsicum are thought to play an important part in the mobilisation and storage of water within the pericarp. Their ability to undergo large changes in cell turgor is important for the survival of the fruits and hence seeds of this species.

The pressure inside turgid plant cells can be measured directly with a pressure probe. Using this sensitive instrument, it has been discovered that pressures developed by some turgid plant cells are much greater than the pressures developed within specialised animal transport systems, such as the human circulatory system.

Figure courtesy of Professor Jeremy Pritchard, University of Birmingham, UK.




3.  Suggest why the high pressures developed inside some turgid plant cells may be so important to the plants.

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Modelling changes in cell turgor
Using Visking tubing, distilled water and 1Molar sucrose solution, model the movement of water molecules into a plant cell by osmosis, down a water potential gradient from a solution with a high water potential, to a solution with a lower water potential, through a semi-permeable membrane. Use this model to demonstrate how cell turgor may be important to the plant.
Draw your model and add a brief explanation of how it works.
Changes in cell turgor: slow or fast?
4.  Pressure changes inside your Visking tubing model take place slowly. Suggest two ways in which the changes in pressure could be speeded up:

i. -------------------------------------------------------------------------------------------------------------------------
ii. -------------------------------------------------------------------------------------------------------------------------

5. The following images illustrate a variety of rapid plant responses that are brought about by changes in cell turgor. For each response, state its importance to the survival of the plant, carry out some research to find out how the rapid changes in cell turgidity are thought to be brought about and write a brief explanation in the table.

	Plant response
	Importance of response to the survival of plant
	How the response is brought about.

	Stomatal opening and closing 
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	Closing of Venus fly trap when trigger hairs are touched.
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	Movement of mimosa leaves when touched.
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Image of pressure probe used to measure pressure inside single cells (photo courtesy of Jeremy Pritchard)








Microcapillary about to be inserted into a cell in a tissue sample in the pressure probe (photo courtesy of Jeremy Pritchard)
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