HORTICULTURE 101 READING GUIDE

SEED PROPAGATION (Chapter 5, pp 120-125; Chapter 6, pp 168-169, Chapter 9, p 265, Chapter 12, p. 326-330; and Chapter 14, pp. 368-375)
Chapter 5:
1) In terms of their photoperiodic (daylength) requirements for flowering, what three classes of plants are recognized?  Provide examples of plant species in each class.   Which class of plants tend to flower in the Summer and which in the Fall?
Long-day plants (summer flowering); e.g., Evening primrose, spinach, dill

Short-day plants (fall flowering); e.g., mums (Chrysanthemum), goldenrod, ragweed, Kalanchoe, poinsettia, etc.

Day neutral plants (everblooming); e.g., cucumber, dandelion, Impatiens, ‘Stella Dora’ daylily, etc.  

* For some day neutral plants the amount of flowers produced is greater under long or short day conditions, such as tomato which tends to produce more flowers under short days.  Such plants are said to be quantitative short or long-day plants.
2) If the critical daylength is 10 hrs and 11 hrs of daylight is sufficient for flower induction is the plant in question a long-day or short-day plant? 
It is a long day plant, but with a short minimum daylength for floral induction
3) In photoperiodism what is measured, the length of the light period or the dark period?

The length of the dark period.  For short day plants the length of uninterrupted darkness per day must be greater than a critical ‘night’ length.  For long day plants the length of uninterrupted darkness must be less than a critical length.   
4) Light interruptions of the dark (night) period promote flowering in what types of plants, long-day or short-day?
Long-day plants
Chapter 6:

5) What is vernalization?  Which types of plants (annuals, biennials, or perennials) are most likely to require a vernalization treatment for floral induction?  

Vernalization is the promotion of flowering by cold exposure (treatment).  Vernalization is especially characteristic of biennial plants.  Biennials live for two years with flowering being observed during the second growing season, after winter exposure.  Examples of horticulturally important biennials include cabbage, celery, onion, foxglove, honesty, and hollyhock.

6) According to current models where is the vernalization stimulus perceived at in a plant and what hormone accumulates in this location?   
Perception occurs in shoot apical meristem and is marked by gibberellic acid accumulation.
7) What is devernalization and explain why (when) it is important in onion production? 

In devernalization the promotive effects of vernalization (cold temperatures) on flower induction are reversed, prior to flower differentiation, by a high temperature exposure.  However, in most cases, the period of high temperature exposure however, must directly follow the period of cold exposure to be effective.  
Onions of commercial size are frequently produced from ‘sets’.  Sets are small bulbs that are produced under high density conditions.  When sets are replanted at lower density they grow to maturity (large size) rapidly.  However, onion sets are frequently stored at near freezing temperatures to reduce spoilage.  This storage period serves as a vernalization stimulus, but flowering is not desirable since the flowers compete with the bulbs for carbohydrates produced in photosynthesis, resulting in smaller bulbs, and the bulbs of onions that have flowered generally do not store well.  To prevent flowering, the sets can be exposed to elevated temperatures (27 ºC) for 2-3 weeks to cause devernalization prior to planting.  Another concern in the context of onion production and flowering relates to the selection of appropriate planting dates.  If onion sets are planted too early in the spring they may receive a vernalization stimulus prior to germination. 

Chapter 9:

8) When environmental conditions are ‘permissive’ for vegetative growth (photosynthesis), would nitrogen fertilization be expected to promote or inhibit the onset of flowering?  In what types of plants is flowering thought to be most responsive to the manipulation of C:N ratios?
Nitrogen fertilization would promote continued vegetative growth, delaying the onset of flowering.  However, C:N ratios generally only have significant effects on flower induction in plants that lack photoperiodic or temperature (vernalization) requirements for floral induction.  Trees and shrubs are perhaps most responsive to C:N ratios in terms of their flowering response.  
Chapter 12:

9) As a generalization how do long-day and short-day plants differ in their response to gibberellic acid at the level of flower induction?
Under non-inductive photoperiodic conditions, gibberellic acid (GA) tends to promote flowering in long day plants and to inhibit flowering in short day plants.   NOTE:  Across all plants, GA levels tend to be higher under long day rather than short day conditions. 
10) What is the normal sequence of flowers (male, female, or bisexual) in Cucurbito pepo (zucchini, field pumpkin, etc.) vines?  When applied externally, which hormones stimulate male flower formation and which stimulate female flower differentiation in C. pepo? 

Initially, male flowers are produced with the first flowers being underdeveloped.  Subsequently mixtures of male and female flowers are produced, followed by a phase of only female flower production, with the last produced female flowers being parthenogenic, producing fruit in the absence of fertilization (seed production).
11) Flower retention (fruit set) is generally thought to be stimulated by pollination not fertilization.  What evidence is presented in your textbook in favor of this hypothesis?

a) Fruit set, as measured in terms of the ovary growth response, is frequently observed before sufficient time has elapsed for the pollen tubes to have grown through the style and into the ovary.

b) In some plant species pollen extracts or auxin (a plant hormone) can substitute for intact pollen in triggering fruit set.  In fact in many plants auxins can cause parthenocarpy (fruit production in the absence of fertilization).

12) What types of plant hormones (plant growth regulators) have been shown to substitute for pollination in inducing fruit set?  In each case, give examples of species where the hormone has been shown to be effective?

Auxins – tomato, eggplants, figs, cucumbers, pepper, etc. (80% of horticultural crops) 

Gibberellic acid – grapes, apples, pears

Cytokinins – figs, cucumbers (Cucumis sativas)
13) What are parthenocarpic fruits?  Why are such fruits valuable horticulturally?  What hormone, which promotes parthenocarpy, is normally produced in high concentrations by the developing seeds of a fruit?   
Parthenocarpic fruits are produced in the absence of fertilization and thus are seedless.  For most horticultural fruit crops the lack of seeds is a preferred trait since the seeds are not consumed. Auxin applications are frequently able to induce parthenocarpy. 
Chapter 14:

14) What are apomictic seeds and what are the three types of apomixis discussed in your textbook?
Apomictic seeds develop without fertilization, and thus are asexually produced seeds.  Three types of apomixis are recognized based on the origin of the embryo.   In adventitious apomixis the embryo develops from maternal tissues, which are diploid or polyploidy, surrounding the female gametophyte, most typically the megasporangium, or nucellus.  In general, both sexual and adventitious embryos are produced in the same seed.  Adventitious apomixis is exhibited by several citrus species.  In recurrent apomixis a female gametophyte is produced; but the female gametophyte develops from an unreduced (diploid) cell in the ovule and the egg cell, which is also diploid, develops as an embryo without fertilization; however, pollination may be required to stimulate embryo development.  In recurrent apomixes the seedlings are clones of the mother plant, hence the same genetic individual is ‘recurrent’ across generation.  Recurrent apomixis is observed in onion, raspberry, and some apples.  In non-recurrent apomixis, the rarest of the three, a normal (haploid) female gametophyte is produced but the egg cell develops as an embryo in the reduced condition (1N) and without fertilization.  
15) According to the authors of your textbook, what are some of the major advantages of seed propagation compared with vegetative propagation?
Seed propagation is generally less expensive than vegetative propagation (both in terms of labor and supply costs and also in terms of the initial capital investment required).  Seeds are smaller, lighter and thus less expensive to ship than most vegetative propagules and are less perishable.  The initial growth of seedlings is typically superior to that of vegetative propagules as a result of their juvenility and they are seedlings are generally easier to propagate vegetatively than are mature plants.  Also, the transmission of viruses and microbes is generally excluded by seed propagation, presumably because the female gametophyte that produces the egg cells (and central cell in the case of flowering plants) is not connected with the mother plant by plasmodesmata (see the Plant Cells Study guide).
16) What is the provenance of a seed and why is knowledge of the provenance especially important for woody perennials (trees and shrubs)?
The provenance is the geographic origin of a seed.  Since plant populations tend to be locally adapted (and genetically distinctive) seeds may perform poorly when transferred between provenances, especially when the direction of transfer is from a warmer to a colder hardiness zone.  However, in some cases, the vigor of a plant is improved when it is grown in a new provenance.
17) When comparing seeds what additional parameters, aside from the germination frequency, are important in assessing quality of the seed lot?  Explain?
The speed and uniformity of germination are also important.  Seeds that require germinate at high frequencies, but only after a long lag period may be more susceptible to mortality (rotting prior to establishment.  In addition, the slower the rate of germination the greater the probability that the environmental conditions at the time of germination may differ significantly from those at the time of sowing adding an unknown variable to the production schedule.  Uniformity of germination is important for ‘crop scheduling’; i.e., for ensuring growth homogeneity among seedlings and subsequent uniformity in the timing of seed and fruit maturation.  In addition, when seedling germination is sporadic, the late germinating seeds may be unable to compete against the early-germinating seedlings with the differences in growth rate and growth stage (lack of crop uniformity) become more and more exaggerated during the growing season.  

