HORTICULTURE 101 READING GUIDE

HORMONES AND PLANT GROWTH I – Chapter 11 (pp. 298-311), Chapter 12 (320-326)
1) Several types of auxins are listed in the textbook.  For each, indicate its full name, acronyms, and whether it is synthetic or natural.
IAA – indole acetic acid

PAA – phenylacetic acid

IBA – indole butyric acid

NAA – naphthaleneacetic acid

2,4-D – 2,4-dichlorophenoxyacetic acid

MCPA – 4-chloro-2-methylphenoxyacetic acid

2) Why are synthetic auxins preferred over natural auxins, especially IAA, for most horticultural applications, especially when the hormones are exogenously applied?

Synthetic auxins tend to be metabolized at a slower rate.  They are more difficult for a plant to breakdown and may not be mobile in plant tissues (staying at the site of application).  They are also generally less susceptible to thermal or photoinactivation prior to absorption.  

3) What regions or parts of plants have high concentrations of auxin (IAA), suggesting a role in auxin synthesis?

Shoot apices, especially expanding leaves, expanding buds, root tips, and developing seeds and fruits.  In the case of vegetative plants (without flowers or fruits), auxin synthesized in the shoot tips and young leaves moves through the plant unidirectionally from the shoot tips to the root tips.  The transport does not occur in the conducting cells of the xylem and phloem but in cells that are specialized for auxin transport.  
4) How are auxins used to facilitate the process of stem cutting propagation?  What specific auxins appear to be most effective in this role?
The bases of the stem cuttings are dipped in auxin to stimulate root formation.  The most effective auxins are IBA and NAA, with IBA generally being the ‘gold standard’.
5) Gibberellins (GAs) were discovered in the context of research on the foolish seedling disease of rice.  What role do GAs play in contributing to disease development?
Gibberellins are produced by the fungus.  They cause the seedlings to grow tall and spindly.  Such seedlings are susceptible to falling over (lodging) resulting in yield losses.  I am not sure of how this growth response is beneficial to the fungus but it is diagnostic of the disease. 
6) What is ‘callus’ and what two classes of plant hormones interact synergistically to induce callus formation in tissue culture?
Calli (plural) are masses of dividing plant cells, lacking organ differentiation.  Callus tissues are produced at wound sites.  In tissue culture, auxins and cytokinins promote callus formation synergisticlally.  However, in some species strong auxins (NAA, 2,4-D, etc.) alone are sufficient.  Callus tissues are an frequent intermediate in plant regeneration from single cells. 
7) What are the five specific cytokinins discussed in your textbook.  Which are n produced naturally by plants and which are synthetic?  What abbreviations are provided?  

Zeatin
Isopentenyladenine (2iP)

Benzyladenine/Benzylaminopurine (BA or BAP)
Thidiazuron (TDZ)

Kinetin    *NOTE:  Kinetin is a degradation product of autoclaved DNA
8)  What plant organs are major sites for cytokinin biosynthesis?
Root (especially root tips/growing roots)

9) For each of the following processes indicate whether cytokinins tend to promote or inhibit the process: leaf growth, leaf senescence (especially at the level of chlorophyll breakdown), stem elongation, and stem branching.

Leaf growth and stem branching are promoted; leaf senescence and elongation are inhibited.

10) What are ‘witches brooms’ and what is their utility in relation to development of tree and shrub cultivars?  (See also p. 90 in the text)
Witches brooms are stem regions that are characterized by unusually high rates of branching (branch proliferation). They may be caused by a variety of stimuli including infections, insects, mites, parasitic plants, and genetic mutation.  If the basis for the proliferation is genetic, the affected branches can frequently be used to produce dwarf cultivars.

CHAPTER 12:

11) What are the three types of dormancy recognized in your textbook?  How are they distinguished from one another and which of the three types may be hormonally-mediated?
Endodormancy – innate dormancy, growth inhibited either by the physical characteristics of the seed or bud or hormonally; i.e., via the accumulation of a growth inhibitory hormone or the depletion of a growth promoting hormone.
Ecodormancy – enforced dormancy/quiescence, a type of dormancy that is observed because the environmental conditions are not permissive for plant growth.  
Paradormancy – apical dominance, the inhibition of axillary (lateral) bud growth by a healthy, growing shoot tip.
12) Explain the contrasting effects of ABA, GA, and cytokinins on seed and bud dormancy?
ABA promotes dormancy.  GA promotes growth (germination or bud break).  When both are applied together, or naturally present together, the suggestion is that ABA is dominant over GA and dormancy is observed.  However, when cytokinins are present the dominant relationship is reversed and GA is dominant. Cytokinins alone have no effect on germination.  See Table 12.1 
13) What is apical dominance?  What are the primary effects of auxins and cytokinins on apical dominance (lateral bud growth) as determined experimentally?
Apical dominance refers to the inhibition of axillary shoot growth observed in the presence of a healthy, actively growing shoot apex; i.e., the apex is ‘dominant’ over the lateral bud.  Apical dominance is demonstrated by the stimulation of lateral shoot growth (branching) observed when the shoot tip is killed, inhibited, or removed.  Auxins synthesized in the shoot tip and young leaves move downward through the stem.  This downward movement of auxin from the shoot apex is correlated with the inhibition of axillary shoot development.  If this polar flow of auxin is prevent, either surgically (i.e., via apex removal) or chemically (using auxin transport inhibitors), axillary shoot development is typically observed.  Cytokinins are thought to antagonize auxins in terms of their effects on regulation of axillary shoot growth.  Exogenously applied cytokinins will promote bud break (axillary growth) even in the presence of an intact shoot tip.  In depacitated plants, endogenous cytokinins tend to accumulate in the axillary buds.  The cytokinins are presumably produced in the roots and move acropetally (from the root to the stems) and promote axillary shoot growth. 
14) Give at least two examples of horticultural crops where growth retardation is desirable and at least two examples where the opposite (enhanced elongation) is desirable, as achieved via GA application.  
Inhibition (GA Inhibition) desirable:  Inhibition is general achieved by treating the plants with chemical inhibitors of GA biosynthesis or perception.

1. For growth control in turfgasses/lawns (less mowing required)


2. For many types of potted plants, specimens that are shorter and more compact are 
considered more asthetically appealing and they also are less top-heavy and therefore less 
likely to spill. 
Elongation (GA Application) desirable: 

1. To promote internode elongation in sugar cane, resulting in high sucrose yields


2. For pedicel elongation in grape resulting in looser clusters of grapes that are preferred 
by customers.  NOTE:  The pedicel is the stalk of an individual flower in an inflorescence


3. To increase crop yield (leaf size) in parsley


4. To increase stem length in roses used for cut flower production (long-stemmed roses)


5. To create a ‘tree geranium’ growth form.
