HORT 101 READING GUIDE

PLANT CLASSIFICATION/TAXONOMY (Chapter 2, pp. 13-19)
1) In his 1753 publication, Species Plantarum (Plant Species), Carolus Linnaeus organized plants into 24 classes.  What criteria did he use to organize plants into taxa (classes)?

He placed all of the non-flowering plants into a single group (class), but assigned the flowering plants into 23 separate classes based primarily on their stamen characteristics; i.e., the number of stamens per flower, stamen morphology, and their relationship to other floral parts especially the female organs.

2) What are the two examples from your textbook of problems associated with the use of common names? 
a) Single species may have multiple common names.  In addition, common names are frequently variable between geographic regions.  
b) The same common name (e.g., bluebells) may apply to multiple species.

There is no governing body that regulates the assignment of common names and has the authority to resolve these problems.  In contrast, the assignment of botanical names is regulated by an international committee of taxonomic experts.  
A final, though somewhat minor problem with common names, is that the words used in a common name may be spelled differently or have slightly different meanings across regions or countries since English is a living and evolving language.
3) What is the difference between artificial plant classification systems and those based on phylogeny?  Hierarchal classifications; i.e., classification into multiple levels of taxa; are associated with what type of classification system (artificial or phylogenetic)?

In artificial classification systems, plants are organized into classes (taxa) based on criteria that do not necessarily reflect their degree of evolutionary relatedness.  In contrast, in phylogenetic classification schemes plants sharing common lineages being grouped together.  Traditionally, phylogenetic classification systems have focused on the evaluation of morphological traits with species sharing the greatest number of traits being presumed to be more closely related than those sharing fewer traits.  The use of multiple levels of taxa, especially above the species and genus level, is primarily a characteristic of phylogenetic classification systems with the genera being organized into progressive higher taxa based on their evolutionary relatedness; e.g., families are groups of related genera, orders are groups of related families, and so on. 
4) Organize the following plant taxa from most inclusive to most exclusive: class, order, genus, family, division, and subclass.

Division (phylum), Class, Subclass, Order, Family, Genus
5) In our tour of the Botanical Conservatory, Rebecca Canales discussed the Euphorbaceae and Cactacae families as examples of convergent evolution.  Cacti are native to North America and Euphorbs are native to Africa.  Both families are phylogenetically unrelated however, they have both evolved stem succulency as a common adaptation to growth in a desert biome.  In general, floral traits are thought to be less susceptible to convergent evolution and to be more useful for the detection of phylogenetic relationships.  Can you think of arguments both against and in favor of this contention?
Pro:  
a) Flowers would not be expected to be under as severe of a selection pressure for adaptation to the climatic conditions that are characteristic of a plants range, as is typical of vegetative organs (leaves, stems, roots) since they are intrinsically ephemeral structures.  In addition, in the case of perennial species, flowers do not need to be produced each year and during stressful conditions no flowers may be produced at all.
b) Floral characteristics would be expected to be influenced to a greater degree by its pollination mechanism than by water, temperature, or nutrient stresses associated with differences in habitat. 
Con:  
1) Groups of plants that are evolutionarily related may subsequently develop different pollination mechanisms which would be expected to result in corresponding differences in floral structure; i.e., wind-pollinated flowers tend to be small underdeveloped or absent sepals and petals, bird pollinated flowers tend to be large and showy and often red or orange in color.  In otherwords, convergent evolution for floral characteristics would be expected.  However, there are certain floral traits, such as ovary position, floral organ numbers, etc. that appear to be relatively invariate and thus less susceptible to modification during natural selection.
6) In the binomial system of plant nomenclature, plants are assigned two word Latin names.  What do to the two words of the name represent and what font characteristic(s) and rules of capitalization are employed when writing the names?

The first word indicates the genus names and the second word is the specific epithet.  The first letter of the genus name is capitalized, but specific epithet, being an adjective, is written entirely in lowercase letters (NOTE:  Your book indicates otherwise, but is incorrect).  Both words are italicized.
NOTE:  In scientific writing, an abbreviation for the name of the taxonomists who is responsible for assigning a binomial name to the species is typically included after the specific epithet, with the taxonomist being referred to as the authority for the species. The descriptions and herbarium specimens prepared by the authority (termed type specimens) are the ultimate references used to define and verify species.  
7) What ending letters are shared by most plant family names?

-‘aceae’, e.g., Lauraceae, Solonaceae, Rosaceae, etc.
8) What are the primary distinctions between monocots and dicots as outlined in Table 2-1 and Figure 2-1.
	Dicots
	Monocots

	Embryos typically with two cotyledons
	Embryos typically with one cotyledons (orchids with no cotyledons, highly reduced)

	Leaves mostly with netted/reticulate venation
	Leaves mostly parallel-veined

	Floral organs typically produced in multiples of four or five.
	Floral organs typically produced in multiples of three

	Mature root system of variable origin, but generally developed predominately from the primary root
	Mature root system wholly adventitious

	Stem vascular bundles typically organized in a ring/cylinder
	Stem vascular bundles usually scattered or arranged in multiple cylinders

	Vascular cambium typically produced and “true” secondary growth observed.
	Vascular cambium not produced; non-woody and non-arborescent (i.e., not forming trees).


Other differences that we have discussed in class include the fact that bulbs and corms are produced only by monocots.   In addition, monocots seeds tend to contain food reserves outside of the embryo, termed albuminous seeds, to a greater degree than is typical in dicot seeds (see the Seed Propagation lab handout)  
9) What types of taxa are recognized below the species level.  How are these taxa defined and named.

a) Varieties - a botanical variety is a naturally occurring variant of a species that is significantly different from the general species in one or more ways, such as in color, size, shape, etc; e.g., Berberis thunbergii var. atropurpurea (Red Japanese Barberry), which differs from the species based on its red leaf color.  The varietal name is another adjective added to the name of the species and preceded by the abbreviation ‘var.’.   The characteristics of varieties are typically fairly highly conserved through seed reproduction with some varieties producing 80-90% purity.  

b) Form/Forma - the lowest subdivision of a species ranking, reserved for minor variances such as differences in flower or fruit color.  Forms are frequently defined based on differences in a single trait.  However, these differences are typically heritable.  Most taxonomists no longer use this rank and formal nomenclature standards apparently do not exist.

c) Cultivar – a cultivated variety; i.e., plants exhibiting one or more distinctive features, in addition to those that are characteristic of the species, that have originated and persisted under cultivation.  Cultivars may originate as mutations or as a result of cross breeding.  Most cultivars do not reproduce purely from seed.  The names of cultivars are indicated in single quotes after the species names or without quotes but with the designation cv. preceding it; e.g., Acer rubrum ‘October Glory’ or Acer rubrum cv. October Glory.  All words in a cultivar name are capitalized.

10) What are the rules of nomenclature governing the naming of hybrid species and genera?

For hybrid species an ‘X’ is placed after the genus name and the progeny are assigned a new specific epithet. For example, Glossy Abelia (Abelia x grandiflora) which was developed as a cross between Abelia chinensis and Abelia uniflora.  For hybrid genera an ‘X’ is placed in front of the name of the hybrid genus which is typically constructed by hybridizing the genus names of the species crossed.  The hybrid genus is also assigned a new specific epithet depending upon the specific cross.  For example, the species X Cupressocyparis leylandii was produced via a cross between Cupressus macrocarpa and Chamaecyparis nootkatensis
