Photosynthesis and Respiration

Write the basic equations for these two processes in the space below:-

Complete the following passage using the most appropriate word or words:-

All living organisms respire in order to release ......................... from .........................  The energy released is stored as ......................... energy in the form of a molecule called ATP.  This molecule contains high energy bonds which, when broken, release energy that is available for metabolic reactions within the cell.  The waste products of respiration are carbon dioxide and .........................  Carbon dioxide is released to the .........................

Plants, algae and photosynthetic bacteria produce their own ......................... by photosynthesis.  They take in carbon dioxide from the ......................... or surrounding water and combine it with water through a complex series of reactions to form glucose. ......................... energy is required to drive some of these reactions.  The glucose produced may be used in ......................... to provide energy, or may be converted to a storage form such as ......................... in plants.

The glucose produced by photosynthesis is an extremely useful carbon source, and hence may be converted to other essential organic compounds such as ......................... (for growth and repair of cells), ......................... (e.g. for use in producing cell surface membranes) or to other carbohydrates (e.g. ......................... in the cell wall).  Minerals are often essential for a plant to convert glucose to other forms.  For example, ......................... is essential for a plant to produce ......................... and hence proteins. Magnesium is essentail if the plant is to produce ......................... and phosphate is essential for a plant to produce ......................... or ATP.

The balance of carbon dioxide in the atmosphere is extremely important, as an increase in the concentration will lead to ....................................................  All photosynthetic organisms remove carbon dioxide from the atmosphere, however, the clearing of large areas of rainforest and increased ......................... of fossil fuels has lead to an increase in the concentration of carbon dioxide in the atmosphere.

You are required to know the structure of a mesophytic leaf.  A mesophyte plant is one that is adapted to areas where water is in ample supply.  In the space below, draw and label a section of a mesophytic leaf using the microscope and slide provided.  Use a textbook to help with the labels.  Label the following areas:-  Waxy cuticle, upper epidermis, palisade layer, spongy mesophyll, air spaces, vascular bundle (xylem and phloem), lower epidermis, guard cell and stoma.

Xerophytic plants are those which have adapted to areas where water is scarce and they are at risk of dessication (losing excessive water).  These plants have features designed to reduce the rate of transpiration when water is scarce.  These are known as xeromorphic features.  Marram grass (Ammophila) has leaves which roll when water is scarce.  This grass may be found in sand dunes (link to succession in snad dunes).  This leaf also has a thicker waxy cuticle to reduce evaporation from the upper surface.  By rolling the leaf, any water that is released from the lower surface by transpiration is trapped in the curled leaf.  A layer of protective hairs help this.  A humid atmosphere is created inside the rolled leaf and this reduces transpiration considerably.

In the space below, draw a section of a curled Ammophila leaf.  Label the xeromorphic features.  Use a textbook or see me for help.

Will this leaf have greater or fewer stomata than a mesophytic leaf?

How does the number of air spaces within this leaf compare with a mesophytic leaf?

Give reasons for both your answers.

