Unit J Notes #7 : General Structure And Function Of Vascular Plants.

A) Leaf Structure:

- The leaf structure of most angiosperms is not suited to tolerate extremely dry environments, but rather to increase surface area to collect solar energy for manufacturing food through photosynthesis. 
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1)  Upper epidermis 
-Protects the internal tissues.



-Is usually covered with a waxy cuticle which cuts down on water loss.
 
2)  Palisade Mesophyll
-Main function is photosynthesis.
-Closely packed on upper surface of leaf for increased exposure to light.
-Contains many chloroplasts. 
3)  Spongy Mesophyll
- Thicker layer of loosely packed cells and air spaces.
-Gas exchange occurs here (carbon dioxide in and oxygen out).
4) Vascular Bundles (Veins)
- Xylem and Phloem bundles surrounded by parenchyma and sclerenchyma cells that form a sheath that keeps fluids in the leaf vein.
 
5) Lower Epidermis
-Contains pores (stomata) which help regulate gas exchange and release of water during transpiration.
6) Guard Cells and Stomata
-Each stoma is encircled by two kidney-shaped guard cells that regulate the size of the stoma (hole).
- Each guard cell has a unique structure; they have a thick inner wall and a thin outer wall. When water pressure within the guard cell is high, the guard cell bulges outward to open up the stoma.
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-Stoma close at night and open during the day. 
 B) Root Function And Structure

 - Roots are specialized for anchoring the plant as well as for increasing surface area for absorption of water, minerals, and nutrients.
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 Regions: 1) Root Cap
- Protects the tender new cells.
- Outer cells rub off and form a slimy lubricating coating on soil particles, which allows for easier penetration by the root tip.
- Cells give off carbon dioxide, which results in carbonic acid.  Carbonic acid dissolves minerals in the soil.
 
2) Apical Meristem
-Area where new cells are produced by cell division.
-Very tiny cells are produced.
 
3)  Zone of Elongation
-New cells get longer, responsible for most of increase in root length. 
-No new cells are being formed.
 
4) Region of Differentiation 
-Maturation. 
-Cell are now full-sized.
-Take on adult characteristics and specific functions.
 
Transportation of Water and Dissolved Minerals.

 

-There is a high concentration of minerals inside the root hairs and a low concentration of minerals outside.  

- Minerals want to move outside in order to even out the concentration (diffusion);  BUT the cell membrane stops them from moving.  Instead, water molecules move into the root via osmosis.  This osmosis of water causes water to eventually pass into the vascular cylinder of the root.
- The pressure of water entering the root is called ROOT PRESSURE.  It helps move water up the plant.
 
C) Transpiration-Cohesion Theory of Water Transport 
1) Root pressure causes water to enter the roots and partially climb the xylem of the stem.
 
2) Capillary action further aids the movement of water up the xylem. Water cling together (cohesion), they are also attracted to other molecules (adhesion).
 
3) As the first molecule of water moves up a stem, it pulls (by cohesion) the next molecule, which pulls the third and so on.  It is like a siphon of sorts.
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4) Finally the first water molecule enters the leaf from the stem and evaporates out of the leaf (transpiration).  As it evaporates, the second water molecule will take its place and move up one space.
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Cohesion (in xylem)
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Water uptake (from soil)
Lower water potential in root
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The absorptive surface
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of more root hairs.

Water moves through
endodermis by osmosis.




