HORTICULTURE 101 READING GUIDE

TEMPERATURE REGULATION AND INJURIES (Chapter 6, pp. 154-168, 172-186)
1) What is an aspirated thermostat?  What factors contribute to the accuracy of aspirated thermometers?

2) What is the ‘greenhouse effect’.  What explanation does you book provide to explain this heating that occurs in greenhouses.   

3) Explain the basis for each of the following types of greenhouse cooling systems:

a) Ridge (peak) venting:

b) Fan and pad cooling:

c) Shading and water films

4) What does the R-value of a material measure?  What units are R-values expressed in?  Why is it important to consider the R values of the roofing materials used in greenhouse construction?

5) Explain how the use of solid north walls and thermal blankets can be used to limit greenhouse heating costs during the winter in regions such as Indiana.

6) Floating row covers, low tunnels, cloches, and high tunnels are structures used in nursery and vegetable production to extend the growing season for field planted crops.  In what ways are these structures similar to and different from a greenhouse?  How are these structures similar to and different from one another (compare and contrast).
7) What are ‘frost pockets’?  At what topographic positions are they found?

8) What are the effects of large bodies of water (lakes, rivers, etc.) on air temperature?  Would plant growth start earlier or later in regions that are directly adjacent to such water bodies?

9) What are some of the possible adverse consequences of extracellular freezing in plants, both at the cellular (p. 175) and at the tissue level (p. 179)?
10) The book recognizes two mechanisms by which trees and shrubs may achieve winter hardiness: freeze tolerance and freeze avoidance.  Answer the following questions concerning these mechanisms of cold hardiness

a) In which mechanism is extracellular freezing tolerated?

b) In which mechanism is intracellular freezing tolerated?

c) Which mechanism in involves supercooling?
d) Which mechanism confers a greater degree of cold tolerance?
11) Explain how Pseudomonas bacteria located in the apoplastic (cell walls) space can adversely affect the cold hardiness of species exhibiting a freeze avoidance strategy?

12) Explain the basis of winter sunscald injury in trees and shrubs.  Why is sunscald damage typically localized on the southwest face of tree or shrub trunks in northern temperate regions such as Indiana.  Also, why are thin-barked trees more susceptible than thicker barker trees to injury?  

13) Sunscald injuries may also occur during periods of high air temperatures (summer scald).  What is the mechanism of injury (cambial cell death) in such cases?

14) Why are trees and shrubs grown in raised planters especially susceptible to ‘winter kill’?

15) What environmental changes are associated with the induction of cold hardiness (low temperature hardening)?

16) What is radiational cooling (as opposed to advective cooling) and how can this type of cooling result in temperature inversion.  What is a temperature inversion and what types of strategies can be employed to limit horticulture crop damage before or during the periods of temperature inversion.  Why does each strategy work?
17) Herbaceous perennials that exhibit neither freeze avoidance nor freeze tolerance may survive in very cold climates.  How is this possible?  What about non-hardy trees and shrubs?  What provides thermal insulation in this case (p. 181-182)?

