Topic 13.1 - Plant Structure

13.1.1 Outline the wide diversity in the plant kingdom as exemplified by the structural differences between bryophytes, filicinophytes, coniferophytes and angiospermophytes. 

· Bryophytes are mosses, liverworts and hornworts. Filicinophytes are .... 

13.1.2 Draw a diagram to show the external parts of a named dicotyledonous plant. 

· Drawing will be inserted at a later date. 

13.1.3 Draw plan diagrams to show the distribution of tissues in the stem, root and leaf of a generalized dicotyledonous plant. 

· Drawing will be inserted at a later date. 

13.1.4 Explain the relationship between the distribution of tissues in the leaf and the functions of these tissues. 

· The leaves of plants are very thin, so they have a lots of surface area. this surface area allows them to absorb light energy to perform photosynthesis (photosynthesis occurs only iin the leaves). It also has specially designed cells that allow for the exchange of gases (carbon dioxide out and oxygen in). Leaves also have spongy layer of cells. The air spaces in the leaf tissue so that cells can absorb carbon dioxide to perform photosynthesis. 

13.1.5 Outline four adaptations of xerophytes. 

· Some xerophytes have small, thick leaves to limit water loss by limiting surface area. They also have a thick cuticles to limit water loss. CAM plants absorb carbon dioxide during the night, during the night temperature is lower so less water vapor escapes. They convert the carbon dioxide into organic acids and use them in photosynthesis during the daytime when sunlight is available. C4 plants do the same thing, but use different acids to store carbon dioxide. Xerophytes also have less leaves (some even lose thier leaves during dry months), Some have leaves that are rolled to prevent water loss. They have extensive and deep roots systems to obtain maximum amounts of water. Stomata are in pits or are surrounded by hairs to prevent water loss. They store water in specialized tissues. They often have short life cycles to coordinate with the rain season. 

13.1.6 Outline two structural adaptations of hydrophytes. 

· Hydrophytes live in watery habitats. They have a lot of air spaces in the tissues to help them float. Leaves and stems are flexible because water gives them support. Leaves are divided into small parts to provide a big surface area for absorption of substances. Root system is simple and sometimes functions as an anchoring device since absorption is carried out by all other parts of the plant. 

Topic 13.2 - Transport in Angiospermophytes

13.2.1 Explain how the root system provides a large surface area for mineral ion and water uptake by means of branching, root hairs and cortex cell walls. 

· Roots have tiny root hairs on them, which increase the surface area and allow maximum uptake of water. Mineral ions are taken in the root hairs by active transport. Branching allows the roots to cover a large amount of area to get a variety of nutrients and more water. The cortex cell walls allow for osmosis to occur because they are permeable. 

13.2.2 Describe the process of mineral ion uptake into roots by active transport. 

· Roots excrete ions .... 

13.2.3 Explain the process of water uptake by root epidermis cells and its movement by the symplastic and apoplastic pathways across the root to the xylem. 

· Minerals are absorbed with the soil solution by the root surface, especially by root hairs. The water and minerals then move across the root cortex to the vascular cylinder by a combination of the apoplastic and symplastic routes. The uptake of soil solution by the hydrophilic walls of the epidermis provides access to the apoplast, and water and minerals can soak into the cortex along this matrix of walls. Minerals and water that cross the plasma membranes of root hairs enter the symplast. As soil solution moves along the apoplast, some water and minerals are transported into cells of the epidermis and cortex and then move inward via the symplast. Water and minerals that move all the way to the endodermis along cell walls cannot continue into the stele via the apoplastic route. Within the wall of each endodermal cell is a belt of waxy material (black band) that blocks the passage of water and dissolved nutrients. This barrier to apoplastic transport is called the Casparian strip. Only materials that are already in the symplast or enter that pathway by crossing the plasma membrane of an endodermal cell can detour around the Casparian strip and pass into the stele. Thus, the transport of minerals that are admitted into the cells within the stele, discharge water and minerals into their walls, which, as part of the apoplast, are continuous within the xylem vessels. Water and minerals absorbed from soil are now ready for upwards transport into the shoot system. 

13.2.4 State that terrestrial plants support themselves by means of thickened cellulose, cell turgor and xylem. 

· Terrestrial plants support themselves by means of thickened cellulose, cell turgor and xylem. 

13.2.5 Define transpiration. 

· Transpiration is the loss of water vapour from the leaves and stems of plants. 

13.2.6 Explain how water is carried by the transpiration stream, including the structure of xylem vessels, transpiration pull, cohesion and evaporation. 

· Xylem tubes are made of dead cells that have sieve-like ends to allow water flow. Water moves through xylem because it is pulled. Water is a polar molecule so it bonds to other water molecules. Therefore, when water molecules in the leaves are pulled into the air by evaporation, all the water that is in the xylem tubes moves up the stems towards the leaves. This is called the tranpiration pull. Cohesion is the attraction of water to the sides of the xylem tubes, which are very thin. This helps the water travel a little. Evaporation powers the transpirational pull. 

13.2.7 State that guard cells can open and close stomata to regulate transpiration. 

· Guard cells can open and close stomata to regulate transpiration. 

13.2.8 Explain how the abiotic factors, light, temperature, wind and humidity, affect the rate transpiration in a typical terrestrial mesophytic environment. 

· If stomata open, transpiration increases, and vice versa. Light effects blue-light receptors in the leaves that open stomata by creating a potassium gradient and causing the guard cells to absorb water. Hot temperatures cause stomates to close. Wind causes the water vapor that is emitted from the stomates to travel very quickly, causing the air near the leaves to be dryer than it would be without wind. This causes a greater difference between water concentration between the stomatal air and the outside air, causing more transpiration. Humidity does the opposite. Because there is less difference between inner and outer air, the water does not travel out of the leaf as much, causing tranpiration to decrease. 

13.2.9 Outline the role of phloem in active translocation of biochemicals. 

· Phloem is a living tissue with food-conducting cells arranged into tubes that distribute sugar, amino acids, and other organic nutrients throughout the plant. This tissue transports food made in the leaves to the roots and to nonphotosynthetic parts of the shoot system, from source to sink. Proton pumps do the work that enables the cells to accumulate sucrose. The ATP-driven pumps move H+ concentration across the plasma membrane. Another membrane protein uses this energy source to cotransport sucrose in the cell along wih returning hydrogen ions. In some plants, the sucrose may be unloaded from phloem by active transport. In other species, diffusion is sufficient to move sucrose from phloem to the surrounding cells of the sink organ. 

13.2.10 Describe an example of food storage in a plant. 

· Sugars are stored in the form of starch in plants. Some examples are thick roots (like carrots), or tubers (potatoes). 

Topic 13.3 - Reproduction in Flowering Plants

13.3.1 Draw the structure of a dicotyledonous animal-pollinated flower, as seen wit the naked eye and hand eyes. 

· Drawing will be inserted later.

13.3.2 Define pollination 

· Pollination - The placement of pollen onto the stigma of a carpel by wind or animal carriers, a prerequisite to fertilization. 

13.3.3 Distinguish between pollination, fertilization, and seed dispersal. 

· Pollination is the first event to occur. It is the movement of pollen onto the stigma of a carpel by a carrier. Following this event is fertilization which is the union of haploid gametes to produce a diploid gamete. Fertilization happens within the ovary of the plant. This gamete is now the seed produced by the plant. Seed dispersal describes the action of the seed moving from its place of origin to another site where it will grow. 

13.3.4 Draw the external and internal structure of a named dicotyledonous seed. 

· Drawing will be inserted at a later date.

13.3.5 Describe the metabolic events of germination in a typical starchy seed. 

· Absorption of water precedes the formation of gibberellin in the cotyledon. This stimulates the production of amylase which catalyzes the breakdown of starch to maltose. This subsequently diffuses to the embryo for energy production and growth.

13.3.6 Explain the conditions needed for the germination of a typical seed. 

· Seeds are dormant which help the survival and conservation of plant species because seeds can wait for their optimal environment to grow. They are resistant to various factors and can stay dormant for many years until all factors around them are suitable to thier individual needs. When they are provided with the right conditions their dormancy breaks and they start germinating and growing into the plant again. Terrestrial plants are generally stimulated to break dormancy when enough water is provided, however each seed requires different conditions. 

