BIO426, Final Exam

Spring 2004 - 100 points total

Read the questions carefully and answer all parts of each question.

Define Relative Humidity

1. Consider two adjacent leaf cells of a small plant that are in equilibrium with respect to total water potential (w).  Cell #1 has a P = -1.5 MPa and a s = 0.0 MPa.  Cell #2 has a P = 0.8 MPa.  What is the value of s for Cell#2 and the total water potential of each of the two cells?  Based on the values of the components of water potential, what types of leaf cells might Cell #1 and Cell#2 be? (4)

2. Describe the process of stomatal opening in terms of the sequence of changes in the components of total water potential of the guard cells. Which of these events is affected by blue light? (4)

3. Draw curves on the graph below that show how the rate of photosynthesis changes with CO2 concentration for C3 and C4 plants.  Draw a third curve that illustrates how the C3 response would differ in the absence of O2. 

4.  Explain how it is that a concentration gradient of a solute can exist across a membrane without the direct input of energy.  Which equation from the list on the last page is relevant to this question? What is the name of this equation? (6)

5. High salinity in the root zone can produce symptoms of water stress in plants.  (9)

a) Explain why plants can experience water stress due to high soil salinity even if the soil contains much water.  

b) What solute concentration (moles/liter) corresponds to a water potential of -2.0 MPa?  (assume a temp. of 25 oC) 

c) What is a mechanism by which plants in saline or dry soils adjust their cellular water relations to maintain turgor pressure?  

· What are the two major classes of symbiotic associations between plants and micro-organisms that we have discussed in class and that affect plant mineral nutrition? Explain why you might expect the level of these associations to change (increase or decrease?) in the future as atmospheric CO2 continues to rise and photosynthetic rates increase?   

· We have discussed one plant hormone that is involved with plant response to stress, particularly water stress.  What is the name of this hormone and what are the mechanisms whereby it affects plant response to water stress?  

· What is similar about the way heat stress and cold stress affect plant function?

· Explain how heat shock proteins (HSPs) help protect plants against high temperatures. 

· Compare C3 and C4 plants with respect to the attributes listed below.
(10)

________C3

 vs.

   C4____________                     

Water use efficiency

Initial carboxylating enzyme

Level of PCO cycle activity

Photosynthetic response to

increased CO2

Stomatal conductance in similar

environmental conditions

· 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?  (6)

· Define phototropism

Phytochrome is now known to have two forms that are “switched” by light of certain wavelengths.  A) Describe these two forms and the kind of light that induces the switching.  B) Give an example of the photoreversibility phenomenon of phytochrome action. 

F= 9.65 x 104 J V-1 mol-1

PV = nRT

E = mc2

s = -RT Cs
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R2D2 <> 3CPO

