Exam I – Ch. 36 – WS 5 


Chapter 36: Resource Acquisition & Transport in Vascular Plants
1. True or False: Most of the water that enters a plant is used for photosynthesis.

· False

2.  Where does gas exchange occur in the plant? 
· Roots – O2 enters and CO2 exits

· Leaves – O2 exits and CO2 enters
3. What is the difference between passive and active transport?
· Passive – no energy input
· Active – requires energy (ATP)
4. How do proton pumps provide energy for solute transport? 
· Proton pump – generates membrane potential by pumping H+ out of the cell
· Cation uptake – ex. Potassium ion (K+) enter cell through transport protein

· Cotransport - of an anion with H+ or a neutral solute, such as sucrose

5. Plants cells want to be _________ to the surrounding environment.

· Hypertonic

6. What are the three main compartments of plant cells?
· Cell Wall – not selective
· Plasma Membrane – selective

· Central Vacuole – selective
7. What are the three pathways of transport of water and minerals found in a cell? 
· Apoplastic Route – through cell wall

· Symplastic Route – through plasmodesmata (must pass through 1 cell membrane)

· Transmembrane Route – through every cell membrane
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8. Endodermal cells are coated with what substance and why?

· Casparian Strip – waxy substance
· Water and minerals must travel through plasma membrane (selective)
9. What is the Transpiration-Cohesion-Tension Mechanism and how does it affect movement through the xylem?  
· Water moves into roots through root hairs via osmosis

· Water moves into xylem and travels upwards via cohesion and adhesion

· Follows concentration gradient and exits leaves via transpiration

10. Does this mechanism require any energy from plants?

· No, the Sun provides energy through evaporation.

11. What is the role of Guard Cells in transpiration?  What role does potassium play?
· Guard Cells – control the diameter of each stomata by changing shape



- More water: stomata open



- Lack water: stomata close
· Stomata open when guard cells actively accumulate K+
12.  Bulk transport in the phloem: The bulk movement of sugars in the phloem is called TRANSLOCATION. First, the sugar is loaded into the sieve tube elements at the sugar SOURCE, a processes requiring ACTIVE TRANSPORT by means of proton pumps and cotransporters. Once the sugar is loaded into the sieve tube elements, the water potential there is reduced, causing the tube to take up water by OSMOSIS from the xylem. This uptake of water generates a POSITIVE pressure that forces the phloem sap to flow along the tube. The pressure is relieved by the unloading of sugar and the consequent loss of water (back to the xylem) at the sugar SINK. The xylem recycles the water from sugar SINK to sugar SOURCE.   

Bulk Flow by Positive Pressure (Label the steps, 1-4)
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