HORTICULTURE 101, SPRING 2007
STUDY GUIDE – EXAM II

Light and Plant Growth:

1. Light and Photosynthesis:  Light is a form of electromagnetic (EM) radiation.  What wavelengths of EM radiation constitute the visible spectrum?  Which wavelengths (colors) of light are used specifically in photosynthesis?  What are UV and infrared radiation?  Which relationship exists between wavelength and energy content?
2. Light and Plant Morphology:  What is etiolation?  What types of traits do etiolated plants exhibit that can be used to distinguish them from light-grown plants?  What is blanching and what are some of the major horticultural uses for blanching?

3. Phytochrome and Light Detection:  What are the two forms (conformations) of phytochrome?  Which form is the biosynthetic form?  What form predominates in the dark or under far red light?  Which form is the ‘active’ form?   How can the different height growth responses of plants to incandescent and fluorescent light be explained in terms of the balance between red and far red wavelengths of light?

Temperature and Plant Growth:

1. Thermoperiod and Plant Growth:  What is the thermoperiod?  What does the DIF value measure?  What relationship exists between the DIF and plant height?  

2. Temperature and Growth Scheduling:  What are degree days and how are they calculated mathematically?  What is the base temperature?   How are degree days used to monitor a crop’s progress towards harvest?

3. Air Temperature Effects on Starch:Sugar Balance:  Which temperatures (warm or cool) promote sugar accumulation?  Which favor starch accumulation?  How is this knowledge used to develop optimal storage temperature regimes for potatoes used for potato chip manufacture?  What temperature conditions would result in a more colorful and flavorful apple?
4. Bud Dormancy:  What is the difference between dormant and quiescent buds?  How can both bud types be distinguished experimentally?  What types of environmental conditions induce bud dormancy (See Tempeature Regulation and Injury also) and which break bud dormancy?
Temperature Regulation and Plant Injuries:

1. Greenhouse Effect:  What is the greenhouse effect in horticulture?   What set of conditions is responsible for the passive heating of greenhouses?

2. Temperature Regulation in Greenhouses:  Compare and contrast the three types of cooling systems (venting, fan and pad, and shading) discussed in class.  How can solid north walls and thermal blankets be used to manage heating costs in the winter?

3. Frosts – Susceptibility and Mitigation:   Plants growing near large bodies of water are less susceptible to being injured by spring frosts than is typical of plants that are not sited near the water.  What is the basis for these differences in sensitivity?  What are frost pockets and where found at in the landscape?  What strategies have been developed to protect against plant injury during periods of radiational frost?  Why is each strategy effective?

4. Cold Temperature Tolerance.  Compare and contrast the two mechanisms of cold temperature resistance (freeze avoidance and freeze tolerance)?  What are the adverse effects of extracellular vs. intracellular freezing in plants?  What conditions contribute to the susceptibility of trees to winter sunscald; i.e., cell death in regions of the vascular cambium as a consequence of intercellular ice formation.
Water Relations:
1. Transpiration:  What is transpiration?  What effect does transpiration have on leaf temperatures and why?  What types of anatomical adaptations have plants developed to limit transpiration and how does each adaptation work?  What were the three types of antitranspirants discussed in the textbook based on their mechanism of action?  You should be able to give specific examples of each type?  What uses are there for antitranspirants in horticulture?
2. Irrigation:  Four basic types of irrigation were discussed in class; overland irrigation (furrow vs. flooding irrigation), sprinkler irrigation, drip irrigation, and subirrigation.  How can these different types of irrigation distinguished from one another and what are the main advantages and disadvantages of each type as discussed in class.

Soils and Growth Media:

1. Soil Texture Classes:  Distinguish between clays, silts, and sand soils based on differences in texture (particle sizes) and physical characteristics (drainage, temperature insulation, aeration, cation exchange capacity, etc.).  How can soil texture discontinuities contribute to the formation of perched water tables and transplanting failure for trees and shrubs?

2. pH and Nutrient Availability:  What relationship exists between the pH value and the proton (H+) concentration?  What relationship exists between pH and pOH?  Each unit difference in pH or pOH corresponds with what magnitude of difference in proton or hydroxyl ion concentration?  What pH values are optimal for plant mineral nutrition?  What types of nutrient imbalances are observed at lower or high pH values [See also the Plant Mineral Nutrition Reading Guide]
3. Artificial Planting Media:  For the traits evaluated in class (water holding capacity, drainage, etc.) you should be able to identify the media component (sand, perlite, vermiculite or sphagnum peat moss) exhibiting the trait.
Mineral Nutrition: 
1. What are the six plant macronutrients acquired from the soil?  What are their chemical abbreviations and major functions in plants?  Which are mobile and which (sequence) of symptom development?
2. Cation Exchange Capacity:  What is the cation exchange capacity (CEC) of a soil and how does the CEC contribute to soil fertility.  What mineral nutrients are affected?  Why do clays and humus have such strong affects on the overall CEC of a soil?   What relationship exists between CEC and pH buffering?  What is the basis for this relationship?

3. Mineralization and Plant Nutrition:  What is mineralization?  What factors determine whether nutrients are mineralized or ‘immobilized’ during decomposition?  For nitrogen, what is the critical C:N ratio, below which mineralization is observed?   What is composting and what ingredients are necessary for successful composting? What are the advantages of composting organic matter before adding it to the soil? 
4. Soil Nitrogen Interconversions:  What are the chemical formulas, and charges for nitrate and ammonium ion?  In nitrification, ammonium is converted to nitrate.  What intermediate form of nitrogen is produced and which bacteria catalyze each reaction?  What is denitrfication and what soil conditions does denitrification occur under?  What is nitrogen fixation and what genera of nitrogen-fixing bacteria for symbiotic relationships with the roots of legumes (root nodules)?    
