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Biology 349: Plant Physiology


Name ________________________
3rd in-class examination





November 22, 2013
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. Mutational analysis has led to considerable insight into the mode-of-action of ethylene. Describe the screen(s) used to isolate the EIN, ETR, and CTR mutants. (3)
2. Outline what is known about (i.e. the steps) in ethylene signal transduction. (5)
3. More is probably known about how ABA causes guard cell shrinkage in Arabidopsis than is known about any other signal transduction pathway in plant biology. Outline the events that ABA triggers in a guard cell from receptor binding (where?) to solute loss (what solute(s)?). Indicate what evidence supports various elements (steps) of the pathway. (12)

4. Describe the role of strigolactones in apical dominance (3)
5. 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)
6. Where are day neutral plants general found? (1)

7. What is meant by an amphiphoyoperiodic plant? (1)

8. Explain the role of CO, FT, and FT genes and their transcription and translation in the control of flowering in Arabidopsis. (5)
9. Consider a container of water divided as shown by a ridged water-permeable membrane. In each of the four conditions shown, with an arrow, indicate the net water movement that would result. (4)
10. One atmosphere (1 atm) is equivalent to approximately how many Mega Pascal (MPa)? (1)

11. Describe the difference between tracheids and vessel elements. Which of these is an adaptation to wet conditions? (4)

12. Name the currently accepted explanation for how water reaches the leaf cells at the top of tall trees. Describe its three elements. (4)

13.     What is the casperian strip? Where is it found and how is it responsible for the mineral composition of the xylem sap? (4)
Bonus points:

1) The DET2 mutant (which is partially photomorphogenic in the dark) lacks a functional enzyme involved in the synthesis of what class of hormone? (1)
2) What hormone accumulates in plant embryos within seeds and is responsible for seed dormancy? (1)

3) What hormone (or class of hormone) is responsible for communicating the presence of insect attack to neighboring plants? In roots what entities function as statoliths (gravity responders)? Where are they found? (1)

4) Before strigolactones were discovered to have a role in apical dominance they were known to have what signaling function? (1) 

5) Short day plant, long day plant, day neutral plant, intermediate day plant, or amphiphotoperiodic plant, which is Arabidopsis? (1)

