Chapter 11 Review/Study Questions

1. All the following are true of xylem except: 

Companion cells provide nutrition for tracheids. 

2. The movement of water and minerals through xylem is explained by the: 

Cohesion-tension theory

3. Water loss through the stomata of leaves is termed: 

Transpiration 

4. A plant, by opening and closing its stomata, must achieve a balance between: 

Water loss and carbon dioxide uptake 

5. Capillarity occurs as a consequence of:
surface tensioncohesion adhesion 


6. Water under positive pressure has:


increased Ψw


7. The water potential of air:


decreases with decreasing humidity 

8. The solubility of gases in water:


increases with increased pressure

9. The symplastic pathway of water flow through plants:


occurs through plasmodesmata

 10. During active transpiration the pressure potential of the xylem is:

low due to evaporative pull
11. Negative pressure in the xylem can lead to the formation of an _EMBOLISM_ which can block the flow of water.

12. The opening and closing of  _STOMATA_ in the leaf regulate the flow of gasses both into and out of the leaf.

13. The flow of water into and out of tracheary elements occurs through pit pairs and this flow can be regulated by the __TORUS__ which acts much like a valve.

14. The highly suberinized region of the endodermis is called the _CASPARIAN_  _STRIP_, which forces all water flow to become symplastic at this point in the root.

Xylem Cell Question:  Use the following list of xylem cells to answer the following questions.  
	a.  fibers
	c.  vessels
	e.  all of the above

	b.  parenchyma cells
	d.  tracheids
	f.  none of the above


	15.
	 a
	 cells primarily for support

	16
	 d
	water transport cell with the largest diameter

	17
	 c
	water transport cells that are stacked end-to-end

	18
	 f
	cells that move water from inside the stem to the outside and vice versa; part of the rays

	19
	 b
	alive at maturity

	20
	 e
	found in the xylem

	21
	e 
	found in wood

	22
	 f
	occur in the phloem

	23
	 f
	cells that can store starch

	24
	 b
	cells that have mitochondria and other organelles

	25.
	 d
	water transport cells that are cigar-shaped

	26
	 d
	water transport cells that overlap; extensive pits in the wall


True or false  stomata questions

	27
	 f
	Closed guard cells are turgid

	28
	 f
	Closed guard cells have higher concentrations of K+ than open ones

	29
	 t
	Guard cells close the stoma at night

	30
	 f
	Guard cells close the stoma when CO2 are low

	31
	 t
	Guard cells obtain K+ from subsidiary cells

	32
	 f
	The main osmotic agent for opening guard cells is sucrose

	33
	 f
	The more carbon dioxide that dissolves in water the higher the pH

	34
	 f
	As photosynthesis removes carbon dioxide from the cytoplasm, the pH will be expected to decrease 


Extras but fair game
· 35. Explain why transpiration rate tends to be greatest under conditions of low humidity, bright sunlight, and moderate winds.

· 36 Describe the anatomy of xylem tissue and explain why it is an efficient system for the transport of water through the plant.

· 37. Trace the path of water from the soil, through the root, stem, and leaf of a plant, and into the atmosphere.

· 38 Explain how water can be moved to the top of a 100 m tree, but a mechanical pump can lift water no higher than about 10.3 m. What prevents the water column in a tree from breaking? Under what conditions might the water column break, and, if it does break, how is it reestablished?

· 39. Many farmers have found that fertilizing their fields during excessively dry periods can be counterproductive, as it may significantly damage their crops. Based on your knowledge of the water economy of plants and soils, explain how this could happen.

· 40. Does transpiration serve any useful function in the plant?

· 41. Explain the relationships between field capacity, permanent wilting percentage, and available water. Even though permanent wilting percentage is based on soil weight, it is often said to be a property of the plants. Explain why this might be so.

· 42. Describe the path followed by water from the soil, through the plant and into the atmosphere. Where in the path are the important resistances to water movement? 

· 43. Describe the casparian strip and its function. What is the most important substance in the casparian strip, from the point of view of its function? 

· 44. What is the driving force for the movement of water from the soil to the top of a tree and into the atmosphere? 

· 45. Describe root pressure and indicate when it might occur. 

· 46. How does air relative humidity affect the transpiration rate of a leaf? If the air surrounding a transpiring leaf gets warmer, how will such a change affect the transpiration rate of the leaf?

