BIO426 Plant Physiology ---Final Exam, May 11, 2005

PLEASE READ THESE DIRECTIONS

If a calculation or equation is involved, show all of your work and circle your answer.  Equations that you might need are listed on the last page. Point values are given in parentheses. There are 30 questions and 200 total points.  Tests will be collected at 9:30 am. 

1. Consider two adjacent leaf cells that are in water potential equilibrium. Cell #1 has a P = -3.0 MPa and a s = -0.2 MPa.  Cell #2 has a P = 0.5 MPa.  What is the value of s for Cell#2 and the total water potential of each of the two cells?  What two types of leaf cells might Cell #1 and Cell#2 be? (8)

2. If the G for moving an uncharged solute against a 10:1 concentration gradient is 3kJ mol-1, what is the G when the concentration gradient is 100:1? Which equation from the list is relevant? (6)

3. As a soil dries, what is it about the interaction of water with the soil particles that makes the soil water potential decrease? What equation from the list is relevant? (8)

4. In what way do the negative pressures in the tracheary elements of plants place them at risk of failure? What happens to make them become dysfunctional for conducting water? (6)

5. List three homeostatic responses to water stress.  (6)

6. If the observed internal concentration of an anion in a plant cell is much greater than the concentration predicted using the Nernst Equation, what does it say about the use of energy to transport the anion, and in what direction is the anion being transported? (6)

7. Consider two identical leaves, one absorbing only blue light and the other absorbing an equal amount of energy (J m-2s-1) as only red light.  Assuming that neither leaf is receiving enough energy to saturate the photosynthetic rate, explain which leaf (the one in blue light or red light) should have a higher photosynthetic rate? Which equation is relevant here? (6)

8. Fill in the blanks in the table below. (8)

	
	Substrate
	Energy source
	Products
	Location in chloroplast

	Light reactions
	
	
	
	

	Light independent reactions
	
	
	
	


9. Explain the two advantages of C4 photosynthesis in warm, dry environments, and how these advantages are related to the biochemistry of C4 photosynthesis. (10)

10. What mineral nutrient (essential element acquired from the soil) do plants require in greatest quantity and for what general purpose? (6)

11.  What is the full name of the most abundant enzyme in plants? (6)
12. What are the three main classes of plant secondary compounds? Give a specific name of a secondary compound from each class. (9)
13. Explain how fatty acid composition influences membrane fluidity.   How does this relate to differences in fatty acid composition of chilling sensitive and heat sensitive plants? (8)

14. Explain how and why the rate of leaf fluorescence changes for a leaf that is stressed by high or low temperatures.  (6)

15. How would the temperature optimum of photosynthesis shift with a change in the temperature of the growth environment for a highly phenotypically plastic plant? (6)

16. What is the difference between acclimation and adaptation? (6)

17. What are the two kinds of problems that plants face when growing in high salinity soils? Is a halophyte better able to deal with salinity stress than a non-halophyte? (8) 

18. Fill in the blanks in the membrane rap. (6)

I’ve got cold membranes, I think I’m going to freeze

I need ________ fatty acids, so I can deal with it please

Take a trip to the tropics, melting’s got me beat

Give me ________ fatty acids, to help with the heat.
19. In terms of cell physiology, what is involved with winter hardening and how does it affect cold tolerance of plant tissues? (6)

20. What is the most common way to assess membrane damage due to high or low temperature stress? (6)

21. How are heat shock proteins involved with high temperature tolerance? (6)

22. Give realistic values of root cell turgor pressure and osmotic potential for a plant growing in a soil with a water potential of –0.5 MPa. How might these values change after the plant adjusts to a soil water potential of –2.0 MPa?  (8)

23. Why is leaf expansion so sensitive to water stress? (4) 

24.  Complete the figure below so that it depicts the circulation of water within and between the xylem and phloem. Include realistic values of total water potential and its components at the two ends of the phloem. (8)



25. List five plant hormones and give one example of the effect of each. (10)

26. If a flaccid cell (turgor = 0) with a solute concentration of 1.0 M is dropped into a solution with a water potential of 1.5 MPa at temperature of 25oC, will the cell take up water from the solution or lose water to the solution? Explain your answer with the appropriate numerical calculations. (6)

27. Why is it that few shade plants use C4 photosynthesis? (6)

28. Draw a graph depicting either: a) the difference in the light response curves of C3 and C4 plants, or b) the difference in light response curves of sun and shade  adapted plants. Be sure to label the axes and identify clearly all distinguishing features of the two curves. (8)

29. Name one of the photoreceptor systems in plants and describe how it is involved in plant response to the light environment. (7)

30. Why are leaves green? (2) 

Equations and formulae that you might need.

G = 2.3 RT log C2/C1




G = zF Em + 2.3 RT log C2/C1
E = -2.3RT log C2/C1





   zF         
F = 9.65 x 104 J V-1 mol-1, or 9.65 x 104 coulomb mol-1
V = 
(Vmax x [S])
(Km + [S])
S = -RTCs





P = -2T/r



E = mc2
Volume flow rate =  r4P

     


8x

En = (2.3RT/zF)log(Cout/Cin)

h = 6.626 x 10-34  J s

C = 3 x 108 m s-1 




E = hv

F = 9.65 x 104 J volt-1 mol-1
R = 8.314 J mol-1 K-1 or 8.314 m3 Pa mol-1 K-1   or .008314 liters MPa mol-1 K-1
Xylem    	       phloem	





w = -2.0




















w = -1.8
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