HORTICULTURE 101 READING GUIDE

TEMPERATURE AND PLANT GROWTH (Chapter 6, pp. 141-154, 168-172)
1) Plant growth is only possible between 0-50 ºC (32-122 ºF).  What processes limit plant growth at both ends of this temperature range?
2) Within the range of 0-30 ºC, the growth rate of plants typically increases in parallel with increases in temperature.  The relationship between between temperature and the rate of an enzymatic reaction, or a set of related reactions, such as those mediating plant growth, may be expressed using a parameter termed the temperature coefficient (Q10).  What is the basic equation for the calculation of Q10 values?  Are plants with larger temperature coefficient more ore less responsive to increases in temperature? 
3) What types of “plant responses shown a quantitative relationship to temperature”?
4) Your textbook indicates that organ growth (leaf, fruit) is thought to occur mostly at night.  How is this pattern rationalized in terms of a plant’s water status?

5) If plant growth occurs primarily at night, why do warmer night temperatures not invariably hasten the rate of plant growth, either at the organ or whole plant level?

6) Plant growth is frequently responsive to the thermoperiod; i.e., the difference between daytime and nighttime temperatures (DIF).  As a generalization, if daytime temperatures are held constant and are in the optimal range for plant growth (20-30 ºC) what are the effects of decreases in night temperature on stem elongation?

7) What are ‘degree days’ and how are they used to monitor the progress of plants towards the point of harvest?  Why are degree days alone not a perfect predictor of harvest date?

8) As a generalization what are the effects of changes in air temperature on the interconversion of starches and sugars as outlined in your textbook?  Which type of carbohydrate (starch, sugar) accumulates in plants during periods of cool temperature?  Give at least two examples of how a knowledge of this relationship is used to manipulate horticultural crop quality?

9) What are the risks associated with sowing of seeds early in the Spring, as a consequence of the cool soil temperatures?

10) How can air and soil temperatures be manipulated during stem cutting propagation to promote root formation?  What relationship exits between the optimal soil temperatures for root induction and root elongation?
11) What effects do organic mulches (bark, straw, etc.) have on the rate of soil temperature change in the Spring and Fall.

12) What is the difference between dormant and quiescent buds?  How would you test whether buds are truly dormant? 
13) What are the effects of fertilization (especially with nitrogen) and irrigation on dormancy induction in trees and shrubs?

14) What treatments can be used to overcome bud dormancy?
15) What is ‘sweating out’ and for what types of horticultural crops is the technique used to break dormancy?
