
PLSC 210-Horticulture Science 
Fall Semester, 2009    

Study Guide for Exam III 
I. COMPOSITIO N 

 
The Exam III is scheduled on Wednesday, November 18, 2009. This exam will have 50 multiple choice, 
short answer, matching, and true/false types of questions.  Questions will be asked from materials that 
have been covered by Monday, November 16. 

 
II. SUGGESTED ARES OF STUDY 

 
A. Temperature (Chapter 10, Lectures)        

        
 1. Know 3 different temperature measurement units. 
 2. Temperatures at which water freezes and boils, expressed by Celsius (oC) and Fahrenheit (oF) units; 

relationship between oC and oF.  
 3. Define heat units expressed by cal and BTU. 
 4. What is meant by heat of vaporization and heat of fusion? 
 5.  Explain the difference between dry-bulb temperature and wet-bulb temperature. 
 6.  Importance of wet-bulb temperature in greenhouse cooling. 
 7. Explain three different ways of heat transfer with examples (i.e. convection, conduction, radiation). 
 8. Reason why high temperature is associated with plant desiccation injury. 
 9. What is meant by supercooling of plant tissues. 
10. Meaning of a cryogenic storage and its applications. 
11. What is meant by a dewpoint and how does it occur? 
12. Contrast “white frost” and “black frost.” 
13. What is meant by thermal belt and frost pocket as they relate to temperature inversions?  Why 

deciduous tree fruit orchards are established on the thermal belt? 
14. Importance of using mulches to protect a crop from cold? 
15. List three general ways by which crops can be protected from frost injury. 
16. What is meant by “smudging” and where is it practiced? 
17. Know the protective structures used in intensive agriculture: cold frames, hotbeds, cloches, 

greenhouses, shade houses (pp.285-294). 
 

B.  Plant Propagation (Chapter 12, Lectures)  
 
 1. The difference between sexual propagation and asexual propagation. 
 2.  What is meant by micropropagation? 
  3.  Why seed production areas for many horticultural crops are located in the western states? 
  4.  What are the desirable environmental conditions for seed storage? 
 5. What storage method allows preservation of seeds more or less permanently? 
  6.  What is meant by ‘seed priming’ and why is it used? 
  7.  Two common methods of testing seed viability. 
  8.  Procedures used to remove physiological seed dormancy and physical seed dormancy. 
  9.  Why and when is an embryo rescue method used in plant propagation? 
10.  Advantages and disadvantages of direct seeding and seedling transplanting. 
11. What is meant by apomictic seed?  How does it occur? 
12. Examples of horticultural crops propagated by runners (stolons), bulbs, corms, rhizomes, off-shoots, 

tuberous roots, stem tubers, root suckers. 
13.  What is meant by ‘adventitious shoot’ or ‘adventitious root’?  Give examples. 
 14.  Crops best propagated by hardwood, softwood, or semi-hardwood cutting. 
15.  What is chimera and how does it occur? 
 16.  Why some plants grown from root cuttings display a phenotype different from the stock plant from 

which cuttings were taken?   
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17. Know what is meant by ‘double-eye single node’ cuttings and ‘single-eye single node’ cuttings.  
Why are these cuttings used in plant propagation? 

 18.  Why a temperature differential between the ambient air and the root zone is needed during rooting of 
cuttings. 

 19. Know three essential requirements (physical and physiological) of successful grafting 
20. Know about different types of grafting: cleft, side, whip-and-tongue, budding, bridge, inarching, and 

topworking. 
 21.  What is meant by asexual embryogenesis and how can it be used in plant propagation? 

22.  Advantages of using meristem cultures in plant propagation. 
 23. Know plant growth regulator combinations effective in inducing callus, shoot differentiation and 

root formation in plant tissue culture. 
 

 C.  Mineral Nutrition (Chapter 13, Lectures)   
 

  1. List 16 essential plant nutrients: 6 macronutrients, 7 micronutrients, 3 macronutrients that are not 
minerals. 

 2.  Know the general concentration ranges (percent or ppm dry mass) of macronutrients and 
micronutrients in the plant tissue. 

  3. Know the ionic forms (cations, anions) of macronutrients that are actually absorbed by plant roots. 
  4. Know the nitrogen cycle of an ecosystem, including the fate of nitrogen in soil, plant, animal and 

atmosphere. 
  5.  Difference between “nitrogen fixation” and “denitrification.” 

  6.  Know names of nitrogen fixing bacteria (symbiotic and non-symbiotic). 
  7.  Show the steps involved in ammonification and nitrification by microorganisms in soil. 
  8.  What are the functions of macronutirents N, P, K, Mg, S and Ca in plants? 
  9.  hat is meant by a C/N ratio and how does it relate to vegetative and reproductive growth of p

escribe 
 11. Name 3-4 commercial fertilizers supplying each of the macronutrient N, P, K, Mg, 
 12.  Which form of nitrogen (NH4

+-N, NO3
--N) is effective in lowering medium pH? 

 13.  Distinguish the symptoms of leaf chlorosis caused by nitrogen deficiency and iron
14.  Know the relative mobility of macronutrients N, P, K, Mg, S and Ca in plants. 
15.  What is the causal factor for blossom-end rot of tomato? 
 16.  What is a ‘chelate’ and why is it used in fertilizer formulations? 
 17.  Give two examples of iron chelates. 
 18.  Describe plant functions of micronutr
 19.  Describe deficiency symptoms of micronutrients Fe, Mn, Zn, Cu, B, and M
 20.  Influence of soil pH on the uptake of iron by plants. 
21. Chloride as a micronutrient is never applied to plants
22.  Contrast “commercial analysis” and “elemental analysis” with
23.  Know how to convert a commercial analysis to an elemental analysis and v e
24.  Know what is meant by ppm, mM and meq/liter in calculating fertilizer concentrations
 25. Given a 20-20-20 or 20-10-15 fertilizer, calculate the amount of fertilizer needed to mak

or 100 gallons of 200 ppm N solution. 
Given that the atomic weight of N is 14 3-

following solutions contains the highest concentration of N and why: 1) 200 ppm N solution, 2
meq/l N solution, 3) 620 ppm NO3- solution. 
Know three different systems used in hydropo
culture. 
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 29.  What is meant by the Hoagland solution? 


