Mini-Test 4, December 1, 2005



Name__Key______________________________
****Keep your answers short and to the point.****

****Answer ALL parts of the questions.****

1. (A) What are the three (3) primary components required for photosynthesis?  (B) How might two of these controls lead to self-pruning in trees?  (Hint: Each control leads to self-pruning in a different way.)
PAR Interception
If there is continuously not enough light for photosynthesis, the leaf will be using, not creating photosynthate.  As a result, it is a liability to the plant, and the plant will remove it

Biochemistry



Rubisco requires a lot of nitrogen.  If a plant is nitrogen-limited, this will affect the ability of a leaf to 


photosynthesize.  As a result, the plant will focus its nitrogen on younger, more vigorous leaves to 
maximize its photosynthetic capacity, and older leaves will be dropped.

Absorption of CO2


CO2 is not normally limiting.  However, in some plants, it may not be possible to “inhale” enough CO2 



to meet demand, either because there is excess energy or because stomates are closing in response to 
water stress.  This leads to a reduction in photosynthesis.  If this continues, then the plant will begin to 
shed leaves to reduce demand.
2.  (A) What are the two types of dark respiration discussed in lecture (hint: not photorespiration)?  (B) What is the purpose of each of them? (C) At what point in a tree’s life will each one dominate?
Growth respiration – construction of new material; physical growth



        dominates in young trees

Maintenance respiration – maintaining/replacing current living tissue, proteins, and membranes




        dominates in older trees
3. (A) What is photorespiration?  (B) Why might it be important to C3 plants?
(A) Photorespiration is respiration that occurs in the leaf when Rubisco acts on O2 instead of CO2.  It can only occur in the presence of light and results in a net loss of energy from the system.

(B) It may serve to get rid of excess energy on bright summer days or when the plant suffers from water stress, 

which closes the stomata and reduces the CO2 concentration in the leaf.
4. (A) Describe how photosynthate is transported through a plant from the leaf to, for example, a fine root.
Photosynthate in leaf cells is actively pushed (i.e., takes energy) into the phloem, and water follows because of the resulting change in osmotic potential.  At the “sink”, in this case, a fine root, it is actively removed from the phloem sieve tube.  Again, osmosis leads to water movement, and water moves from the phloem into the “sink”.  This sets up a water flow from “high” (leaf) to “low” (fine root) potential, driving the movement of the photosynthate through the phloem.
