HORTICULTURE 101 READING GUIDE
MINERAL NUTRITION (Chapter 9)
1) What are the six ‘macronutrients’ that plants acquire from the soil?
2) Mineral nutrients are taken up from the soil by plants in what chemical form (salts, ions, etc.)?

3) The cation-exchange capacity of a soil is a measure of the amount of ‘exchangeable’ cations (positively charged ions) that the soil can hold.  Why do clay soils have higher cation-exchange capacity values than more soils with a coarser texture?

4) In what two ways does humus (fine-textured, partly decomposed organic matter) contribute soil fertility?  Fertility is defined here as the ability to supply mineral nutrients for plant growth.

5) In general, soils do not contain large ‘reserves’ of sulfur or phosphorous in ionic form.  Why are these specific mineral ions not accumulated in soils in contrast with calcium and potassium?
6) Which soil bacteria convert ammonium (NH4+) to nitrate (NO3-)?  Which reactions (conversions) are catalyzed by each type of bacterium?
7) What does it mean to say that a soil is pH ‘buffered’?  What relationship exists between cation-exchange capacity (CEC) and buffering capacity?

8) For some nutrients such as nitrogen (N), phosphorous (P), potassium (K) and magnesium (Mg), nutrient deficiencies appear fist in older leaves.  In contrast, for other nutrients such as iron (Fe), calcium (Ca), and copper (Cu) deficiency symptoms appear first in younger leaves.  What accounts for these differences in the sequence of symptom development?

9) In nitrogen fixation, nitrogen gas (N2) is converted to organic nitrogen (NH3).  What genera of bacteria form nitrogen fixing nodules on the roots of legumes (Fabaceae)?

10) For each function (or trait) listed below indicated what soil macronutrient is being described:

*Roles in enzyme activation, carbohydrate metabolism, and membrane permeability, and the regulation of cell water movement (e.g., guard cell opening); colloquially termed ‘potash’

*Component of the chlorophyll molecule, roles in enzyme activation (regulation)

*Component of all amino acids; mineral nutrient required in greatest quantities by plants aside from carbon and oxygen (obtained from the atmosphere)

*Component of some amino acids (methionine, cysteine); used to lower soil pH
*Component of DNA and RNA; also a component of ATP a source of cellular energy

*Raises soil pH, major role in the apoplast where it helps to adhere cells by cross-linking pectins found at cell junctions. 

11) Aside from iron, what other micronutrients become insoluble (precipitated) at high soil pH?
12) What are chelates?  What are the advantages of applying some mineral nutrients as chelates?  (See the section of your book on ‘Iron’)  Why are plants grow in organic soils sometimes susceptible to copper deficiency?

13) Why are ion deficiency problems sometimes observed in soils with excess copper, zinc, or other divalent cations?  (See ‘Micronutrient Toxicity and Interactions’)
14) What factors complicate the use of tissue analysis to evaluate plant nutrient deficiencies? 

15) When dead plant materials (plant ‘residues’) are incorporated into the soil, or used for mulching, why is the co-application of nitrogen fertilizer frequently recommended?

16) What is composting?  What four ‘ingredients’ does you book recommend for successful composting?

17) What are the temperatures of a successful compost pile?  What are the benefits of this ‘heating’?

18) For complete fertilizers the nutrient content is indicated by a series of numbers (20-40-10, etc.) on the label.  What nutrients are represented by each number, in sequence?  What are the % of potassium and phosphorous, by weight, in the above example?

19) For what types of nutrients (micro- or macronutrients) re foliar applications of fertilizer most useful?  Explain you answer.

20) What are the three types of ‘slow release’ fertilizers (mechanisms of slow release) discussed in your textbook?

21) Why is spring fertilization recommended for trees and shrub and fall fertilization for grasses (turf)?

