Forestry and Natural Resources

Unit 15:  Plant Biology

Core Area: Forestry and Natural Resources

Unit 15: Plant Biology

Lessons:
Lesson 1:  Introduction to Plant Classification

Lesson 2:  Practical Taxonomy

Lesson 3: Use of the Plant Identification Key

Lesson 4: Characteristics of Leaves

Lesson 5: Characteristics of Roots and Shoots

Lesson 6:  Reproductive Parts of a Plant

Lesson 7:  Evolution of Forest Plants

Performance Standards: 

7.10 Plant Physiology


Students will understand the basic principles of plant physiology.

7.11 Taxonomy

Students will understand the classification of plants and animals.
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Unit 15: Plant Biology

Lesson 1:  Introduction to Plant Classification
Duration: One Hour
Students will be able to:
1. Define the word, "taxonomy."

2. List three bases on which plants can be classified and/or identified (i.e., morphology, physiology, and evolution).

3. List and discuss three applications the science of taxonomy has for the field of agriculture (e.g., plant, insect, and microorganism identification).

Suggested Activities:

15.1A
Slide Show on Plant Classification - Use slides to review the different plant classifications.

15.1B
Plant ID - Have students walk around the schoolyard and identify angiosperms and gymnosperms.

Teaching Outline:

I.
Taxonomy

A.
Definition: Taxonomy is the orderly classification of plants and animals according to their presumed natural relationships.

B. Practically speaking, plant taxonomy involves four interrelated fields:

1.
Botany--The systematic pursuit of specific facts and knowledge about plants.

2.
The taxonomic system--Based on the facts that are found, and using that knowlege to set up classifications and arrangements of plant groups (taxa) and concepts of the evolutionary sequence of characteristics; also provides descriptions of taxa.

3.
Nomenclature--A uniform method of naming plants based on international rules that botanists have agreed on in order to promote a reasonably stable system; provides for one name only for each kind of plant.

4.
Documentation--Includes the illustration, photography, and preservation of actual plant specimens in museums or herbariums.

C.
History of Botanical Classification

1.
Classification of plants has been ongoing for over 4000 years.

a.
 Theophrastus (370-285 B.C.), the "Father of Botany" classified plants as a function of texture or form.  Also, Theophrastus distinguished between:

i..
Herbs, shrubs, trees

ii.
 Annuals, biennials, perennials

iii.
 Groups of plants, depending on different flower parts

b.
 Many botanists in the fourteenth to eighteenth centuries developed systems of plant classification.

c.
 Carl von Linn (Carolus Linnaeus) developed classifications in the 1730s, based on the sexual parts of flowers. (Genera plantarum described close to 1000 genera of plants.) This system was dropped, but the accompanying nomenclature (the "binomial" system of naming plants) has become convention.

2.
 Plant classification efforts are still ongoing. New species, varieties, and cultivars are constantly being added, and the names of recognized plants are occasionally changed as more is learned about them.

D.
 Modern Classification of Plants

1.
 Criteria for classification--Plants can be grouped according to many different criteria, either formally or informally. Following are some of the more common ways plants are grouped. The examples given relate to ornamental plants, but can also be applied to agricultural and botanical specimines. The last three categories provide the basis for the formal classification of plants by botanists.

a.
Climatic--Temperate zone plants such as stone fruits vs. tropical zone plants such as the Ficus houseplants

b.
Season--Winter annual weeds vs. summer annual weeds

c.
Temperature--Warm season crops such as zinnias and petunias vs. cool season crops such as primroses and snapdragons

d.
Life Cycle--Annuals such as sweet alyssums and pansies vs. perennials such as gazanias or roses

e.
Growth Habit--Plants that grow tall such as trees and shrubs vs. plants that remain low to the ground such as ground covers and turf grasses (TM p 5)

f.
 Use--Plants used for street trees such as flowering plum and London plane vs. plants used for hedges such as privets and boxwoods

g.
 Morphology--Plants with a particular form, structure, or development such as four-petal poppies vs. five-petal roses

h.
 Physiology--Plants with particular functions and activities such as evergreen fir trees vs. deciduous larch trees

i.
 Evolution--Plants with advanced characteristics such as flowering plants vs. those with more primitive systems such as ferns, which reproduce by spores

2.
 Organization and Nomenclature of the Major Taxa--These levels of orgnization help us divide groups of plants with major differences, but are less often used on an everyday basis by those in the forestry.

a.
Kingdom--Historically, two kingdoms have been recognized, the plant and animal kingdoms. Today there are at least five, including:

i.
 Monera--such as bacteria and blue-green algae

ii.
 Protista--mostly one-celled eucaryotes including diatoms, dinoflagellates, and certain algae

iii.
 Animals--mostly mobile, relying on ready-made food (rather than photosynthesizing) and lacking rigid cell walls

iv.
 Fungi--includes the slime and water molds, mildews, rusts, and organisms such as bread molds and mushrooms.  Fungi are saprophytic, meaning they obtain their nourishment from the non-living parts of other organisms. Fungi don't photosynthesize.

v.
 Plants--Certain characteristics help us identify organisms as part of the plant kingdom. Plants:

i. are stationary

ii. photosynthesize

iii. produce cellulose

iv. often exhibit indeterminate growth

b.
Division--Historically, there have been four divisions within the plant kingdom. These categories are still in use for the sake of simplicity. Strictly speaking there are as many as 28 divisions. The four generally recognized by non-specialists are:

i.
 Thallophyta--These exhibit little differentiation, and include the algae, bacteria, fungi.

ii.
 Bryophyta--These possess no true roots or sophisticated vascular systems, and must live in or close to water in order to survive. Examples include the mosses and the liverworts.

iii.
 Pteridophyta--These plants have advanced vascular tissue and true roots, but produce no seed, having comparitively primitive reproductive systems. Members include the horsetails and ferns.

iv.
 Spermatophyta (also termed Magnoliophyta)--This group bears seeds. Virtually all plants of economic importance  fall into this category. Spermatophytes are further broken  down into smaller categories.

c.
Class--Within the Spermatophyta, there are two major classes of plants:

i.
 Gymnosperms--These bear "naked" seeds, on cone scales, usually. This group includes conifers such as pines, firs and cypress trees, the palm-like cycads and the maidenhair tree, Ginkgo Biloba.

ii.
 Angiosperms--These plants have "covered" seeds borne in an ovary. This is the largest class, including all the plants with true flowers

d.
 Subclass--Within the Angiosperms, for example, there are two important subclasses:

i.
 Monocotyledons (also known as Liliopsida or Monocots)-- These plants have one seed leaf, parallel veins, and fibrous roots. Examples are the grasses, palms, lilies, and tulips.

ii.
 Dicotyledons (also known as Magnoliopsida, or Dicots)--These plants have two cotyledons (seed leaves) and net veins. They often exhibit a tap root and broad leaves.  This group includes most trees and shrubs used in botany.

e.
 Order--Classes and subclasses are broken down into orders, which are too numerous to specify here. The suffix "-ales" indicates that the name of a plant group is an order. Examples are the Rosales and the Violales, both of which include many important ornamental plants.

f.  Family--This is the broadest level of classification commonly dealt with from a botanicall standpoint.  Hundreds of plant families exist. The suffix "-ACEAE" indicates a family name (i.e., MALVACEAE, ROSACEAE). Notice that--properly written--family names appear in all capital letters.

2.
The Minor Taxa--Plant groupings below the level of the plant family are considered the minor taxa and include the genus, the species, and a number of subspecific categories. These are the plant groupings and names that ists use most commonly on a day-to-day basis, and they have specific rules governing their use. 
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There is no uniform definition of a tree.

Many species are shrubs in one region and

Trees in another, and the change in form

and size is gradual.  Some species are

generally shrubs, while others may have

several stems that are of tree size and as such are usually

regarded as trees.  A number of authors have used minimum

diameter limits of 2 and 3 inches and a minimum height of

8,

10, 12, 16 and 20 feet to designate a tree.

A shrub is:

l



a woody plant

l



whose stems are

usually

erect,

prostrate, or

spreading;

l



and  whose stems

usually branch at or

near the ground.

A tree is a woody plant

usually having

l



a definite crown

shape,

l



a single central

supporting stem,

l



which does not branch

for some distance from

the ground,

l



and grows to a height

of about 20 feet or

more.
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