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Biology 349: Plant Physiology


Name ________________________
Final examination





December 12, 2016
Answer the questions in the space provided and you may also use the back of the page to complete your response. You may use diagrams to assist your answering.

There are xx questions worth a total of 50 points (plus a couple of bonus questions). The point value of individual questions appears in parentheses.

1. The “higher plants” (Gymnosperms and Angiosperms) are heterosperous. How is this evident? (2)

2. Describe the structure of plasmodesmata.  (3)

3. What is pectin? (1)

4. What is lignin? Where is it found? (2)

5. Plants, unlike animals, have indeterminate growth. Explain. (2)

6. The so-called labile phytochrome protein has been well characterized in Arabidopsis. Describe the structure of this protein, naming its various domains. Describe how this protein changes in light? How does it become “labile”? And how does it result cause the initial events of photomorphogenesis? (6)

7. Describe, step-by-step, the events of guard cell swelling (e.g. accumulation of osmolites and membrane transport). (4) 
8. Describe the screen used to isolate the npq1 (non-photochemical quenching) mutant. Explain why this mutant is also deficient in stomatal opening. (4)

9. There are two proteins for which evidence exists for their roles as receptors. One of these is TIR1. Where is it found? Describe its function. (4)

10. What is the other putative auxin receptor and where is it found? (2)

11. Outline the currently accepted model for auxin transport naming the transporters involved, indicating the relevant pHs, and indicating the form (IAAH or IAA-) involved at each point. (6)

12. Two receptors are thought to be involved in aspects of the response to GAs by aleurone cells leading to the release of amylase by these cells. One of these is thought to be located in the cell membrane. What evidence supports this contention? (1)
13. Binding to this membrane receptor is thought to lead to exocytosis by amylase containing vesicles. Describe the pathway involved. (5)

14. The discovery of cytokinins is credited to Folke Skoog and his co-workers. Describe the assay system they used to find compounds active is inducing cell division in plants. (2)

15. All cytokinins are derivatives of what N-containing compound? (1)

16. Agrobacterium tumefaciens transforms plant cells with what genes? (3)

17. Flowering in many plants is controlled by day length. Describe what simple experimental evidence supports an oscillator hypothesis and rejects an hourglass hypothesis for the control of flowering by day length. (3)

18. What symbol represents the chemical potential of water (i.e. water potential)? What are its components and what are their symbols? (2) 

19. To compute Ψs from concentration, what is the relevant formula? (1)

20. You have 3 samples (solutions). The first is distilled water, the second is Minot city tap-water and the last is sea water. If you measure the water potential of each which do you expect to have the highest (least negative) potential and which the lowest? (1)

21. As your instructor I hand you a potato and ask you to determine its water potential using the Chardakov method. Describe what you would do? (2)

22. Distinguish between the peltier effect and the thermocouple effect. (1)

23. All plants are believed to require at least 17 different elements to survive and reproduce. Some of these, called macronutrients, are required in higher concentrations. How many macronutrients are there? Name the macronutrients. (3)

24. How many micronutrients are there?  (1)

25. Name a micronutrient required by some plants but not all and indicate what plants require it and why. (3)

26. Hydroponic plant cultivation presents problems not seen with soil-based cultivation. Explain. (3)

27. The form of nitrogen supplied hydroponically will result in the pH shifting in one direction or the other. Why? (4)

28. You are in the hardware store picking out some lawn fertilizer (You have recently become rather lawn proud!). You select a bag “20 – 10 – 10” fertilizer. What do each of those numbers refer to (and in what order)? (4)
29. Lawn fertilizers tend to be high in which nutrient? Why. (2)

30. Fertilizer should be used at a so called critical concentration. What defines critical concentration? Give two reasons why higher concentrations are a bad idea. (4)

31. In the 1960s E. Epstein first demonstrated that plant root cortex cells have two mechanisms for taking up K+. Describe his experimental evidence. What are the two mechanisms now known to be? (3)  

Bonus question:

1. For a solution of glucose in which Ψ = -5.036 MPa, at K = 303°: 

· What is the temperature in ° Celcius? (1)

· What is the concentration of the solution? (3)

· What is the value of i ? (1)

Assume R = 0.00831 kg·MPa/mol·K

