Unit IV- A : Plant and Animal Nutrition
I. Plant Function - Chapter 19
A. Transport
1. Transpiration is the evaporation of water from a plants surface.  Most transpiration takes place 

through the stomates.


a. Regulation of Transpiration Rate:



i. By opening and closing the stomates the guard cells can limit the amount of 

transpiration.
ii. The guard cells are sausage shaped with thick cell walls on their inner surface, and thin cell walls on their outer surface.

iii.  When the guard cells become turgid, or swollen with water, they bow outward, causing the stomate to open.

iv. When the guard cells lose water, they become less turgid, and the stomata 

closes. (See figure 19-3)


b. Guard Cell Osmotic Pressure:



i. Potassium ions (K+) are the most important element when it comes to changing 

the osmotic conditions of the guard cell.  

ii. The concentration of potassium ions is many times greater in turgid (stiff) guard cells when compared to flaccid (not stiff) guard cells.

iii.  ATP is used to power the active transport proteins which pump K+ ions into 

the guard cells.  This influx of K+ ions, causes a concentration gradient, and the 

water diffuses into the guard cells – causing them to swell.

iv. ATP is not needed for the stomata to close.  The active transport of K+ into the 

cells simply stops.

v. Carbon dioxide concentration inside the leaf as well as amount of sunlight both play a role in when the stomates open or close.
2. Water Transport: Large amounts of water loss due to transpiration must be replaced or 

the leaves of the plant will wilt and die.
a. Capillary action is the tendency of a liquid to rise in a narrow tube.  Capilary action in the xylem assists in the transport of water from the roots, to the leaves of the plant.

b. Root pressure is caused by osmotic pressure due to a build up of solutes (dissolved 

minerals) in the xylem of the root.  Sometimes root pressure is son intense that water 

droplets are actually pushed out of the tips of the leaves.  This process is called guttation.
c. Transpirational Pull: As water evaporates from the surfaces of the plant other water 

molecules are pulled due to the strong cohesive forces between molecules.
3. Food Transport: The movement of dissolved food through a plant is called translocation, and 

occurs only in the phloem.


a. The flow of materials through the phloem can go in either direction.

b. Companion cells pump sugar molecules into the phloem.  This causes a concentration gradient, and causes water to diffuse from the xylem into the phloem.  This causes the liquid in the phloem to move.  This explanation of how materials move through the phloem is called the pressure-flow hypothesis.
4. Plant Mineral Nutrients


a. Plants use water and carbon dioxide as a source hydrogen, oxygen and carbon.  From 

these, plants can synthesize carbohydrates and lipids.


b. In order to synthesize proteins, plants must absorb nitrogen compounds form the soil.


c. Other trace elements such as phosphorus, potassium, magnesium, iron, calcium, and 

sulfur are needed for a variety of metabolic activities.  These too are absorbed from the soil.
