Louisiana Team AgEd

Louisiana Agriscience Education Curriculum

Course:
Agriscience II
Unit:  
Plant Science


Lesson:  
Differentiate between the scientific kingdoms used to classify organisms.

LOUISIANA CONTENT STANDARDS AND GRADE LEVEL EXPECTATIONS
Content Standards:
· AgEd/FFA Students will understand the concepts and principles of plant classification History associated with Classification
Grade Level Expectations (GLE) 
· Compare characteristics of the major kingdoms (LS-H-C5)
· Classify organisms from different kingdoms at several taxonomic levels using a dichotomous key. (LS-H-C4)
PERFORMANCE-BASED LEARNING OBJECTIVES. Instruction in this lesson should result in students being able to:
1. Explain the need for scientific nomenclature in agriculture.

2. Describe the levels of classification within the plant kingdom.
3. Differentiate between the scientific kingdoms used to classify organisms. 
LIST OF RESOURCES. Teachers may find the following resources useful in planning and teaching this lesson:

Textbooks

· Biggs, Alton, Hagins, Whitney Crispen, et.al.(2004). Biology: The Dynamics of Life Columbus, Ohio: Glencoe/McGraw Hill
· Cooper, Elmer and Burton, DeVere (2002). Agriscience Fundamentals and Applications (3rd Edition)  Albany, NY: Delmar Learning
Web Sites
· http:// Cooper, Elmer and Burton, DeVere (2002). Agriscience Fundamentals and Applications (3rd Edition)  Albany, NY: Delmar Learning

TERMS. The following terms are presented in this lesson:
· Taxonomy
· Binomial nomenclature

· Embryology
· Chromosomes/DNA
· Biochemistry
· Physiology
· Evolution
· Behavior
· Heterotrophic
· Autotrophic
· Anaerobic
· Aerobic
· Eubacteria
· Archebacteria
LIST OF EQUIPMENT, TOOLS, SUPPLIES, AND FACILITIES
· Computer with PowerPoint and internet access

· Projector

· Textbook
INTEREST APPROACH. 
Have students discuss how plants are related to humans and how each is classified.

SUMMARY OF CONTENT AND TEACHING STRATEGIES

Objective 1 Explain the need for scientific nomenclature in agriculture.

History
400BC


A:  Aristotle (Greek Philosopher)

1. Created 1st written classification scheme based on habitat and physical differences.
2. Two groups:  Plants and Animals

a. Animal group-anything that lived on land, in the water, or in the air.

b. Plant group-based this on their different stems

1500-1700

B.  Many different types of classification were being created



1.  Many were really complicated



2.  Names based on common names (this created confusion)


3.  Names also based on long scientific definitions



1700’s

C. Carols Linnaeus(Swedish Biologists)

1. Established a simple system for classifying and naming organisms

2. Based on structural similarities of organisms  
3. 2 name naming system(binomial nomenclature)

4. created a system of groups called taxa or taxon

5. each taxon is a category into which related organisms are placed

a. 2.5 million kinds of  organisms are identified

Objective 2: Describe the levels of classification within the plant kingdom.
Kids Playing Catch On Freeway Get Squashed
A. Kids—Kingdom
B. Playing—Phylum

C. Catch—Class

D. On—Order

E. Freeway—Family

F. Get—Genus

G. Squashed—Species

Example: Man
Kingdom—Animalia
Phylum—Chordata

Class—Mammalian

Order—Primates

Family—Hominidae

Genus—Homo

Spicies—sapien

1. Modern Taxonomy

a. Evidence used to classify into taxon groups

:Embryology

:Chromosomes/DNA

:Biochemistry

:Physiology

:Evolution

:Behavior
2. Binomial Nomenclature
a. two names for every organisms

b. name must be in Greek or Latin (languages no longer spoken so it will not change)
c. 1st part is genus, 2nd part is the species

d. Genus refers to a relatively small group of organisms to which it belongs

e. Species(called the identifier)  usually a Latin description of some important characteristic of the organism
3. Advantages of using a Universal System
a. organization

b. common language

c. economics
Objective 3: Differentiate between the scientific kingdoms used to classify organisms.
6 Kingdom System
A.  Kingdom Archaebacteria
 Characteristics of the Archaebacteria Kingdom:



1. Prokaryotes 

2. Heterotrophic and autotrophic
(Heterotrophic - Organism that can't synthesize (make) it's own food) 
(Autotrophic - Organism that CAN make it's own food - photosynthesis) 

3. Mostly anaerobic (oxygen free)
4. aquatic, terrestrial and in the air 

5. mostly asexual 

6. they live in extreme conditions like deep oceans, swamps, hot springs, the stomach of cattle.
7. Oldest form of life. 
B.  Kingdom Eubacteria
Characteristics of the Eubacteria Kingdom:



1. Prokaryotes 

2. Heterotrophic and autotrophic
(Heterotrophic - Organism that can't synthesize (make) it's own food) 
(Autotrophic - Organism that CAN make it's own food - photosynthesis) 

3. Anaerobic and aerobic 

4. aquatic, terrestrial and in the air but not extreme conditions.
5. mostly asexual 

Things like: bacteria – streptococcus, halocococcus, E. coli.
C. Kingdom Protista

Characteristics of the Protista Kingdom

1. Eukaryotes 

2. Heterotrophic and Autotrophic 

3. Mostly unicellular some multicellular
4. Mostly aquatic 

5. Mostly asexual 

6. Motile and nonmotile 

Things like: Paramecium, slime molds, algae, kelp

D:  Kingdom Fungi
Characteristics of the Fungi Kingdom

1. Eukaryote 

2. Heterotrophic 

3. Unicellular and Multicellular 

4. Mostly terrestrial 

5. asexual and sexual 

6. nonmotile 

Things like: Mushrooms, bread molds, water molds, yeasts, rusts, puffballs

E.  Kingdom Plantae

Characteristics of Plantae Kingdom

1. Eukaryote 

2. Multicellular 

3. Autotrophic 

4. Mostly Terrestrial 

5. Asexual and Sexual 

6. Nonmotile 

Things like: mosses, ferns, conifers, and flowering plants



F.  Kingdom Animalia
Characteristics of Animalia Kingdom

1. Eukaryote 

2. Multicellular 

3. Heterotrophic 

4. Terrestrial and Aquatic 

5. Sexual ( a few asexual) 

6. Motile ( a few are nonmotile) 

Things like: sponges, jellyfish, mollusks, round worms, flat worms, segmented worms, arthropods, starfish, fish, amphibians, reptiles, birds

See Attachment 
Characteristics of the Six Kingdoms

	Kingdom
	Eu-bacteria
	Archae-bacteria
	Protista
	Fungi
	Plantae
	Animalia

	Cell Type
	Prokaryote
	Prokaryote
	Eukaryote
	Eukaryote
	Eukaryote
	Eukaryote

	Method of obtaining Nutrients
	Autotrophic/ Heterotrophic
	Autotrophic/ Heterotrophic
	Autotrophic/ Heterotrophic
	Heterotrophic
	Autotrophic
	Heterotrophic

	Unicellular or Multicellular
	Mostly Unicellular
	Mostly Unicellular
	Mostly Unicellular
	Both
	Multicellular
	Multicellular

	Method of Reproduction
	Mostly Asexual
	Mostly Asexual
	Both
	Both
	Both
	Mostly Sexual

	Example
	Bacteria              E. Coli
	Anaerobic Bacteria
	Slime, Mold, Paramecium
	Mushrooms
	Moss, Ferns, Flowering Plants
	Bear, Frog, Fish, Worm 


CRITICAL THINKING ACTIVITY
1) An organism has been discovered that may cure cancer. Classify your organism so that it is preserved for scientific use. Why is proper classification imperative in life?
2) Why is the understanding of classification an important life skill? 

3) List the six kingdoms and give as many examples for each one that you can find in and around your home. 
Kingdom Examples 
______________________ _______________________ 
______________________ _______________________ 
______________________ _______________________ 
______________________ _______________________ 
______________________ _______________________
______________________ _______________________
APPLICATION. 
(THIS WOULD BE WHERE YOU WOULD PUT LAB ACTIVITIES, FIELD BASED ACTIVITIES, CLASSROOM EXPERIMENTS, ETC.)
TAXONOMY LABORATORY ACTIVITIES Names:___________ Date:____________ 
Introduction: 
Taxonomy is the study of the classification of anything. In biology, taxonomy deals with the classification of organisms into groups based upon their similarities and differences. Biologists have generally classified organisms into five Kingdoms (some newer texts are moving to the use of three Domains and just a four-kingdom system). The current 5-kingdom system includes the Moneran, Protist, Fungi, Plant, and Animal kingdoms. Kingdoms are then further subdivided into large groups, or Phyla consisting of those organisms that have very common, general characteristics. Phyla are subdivided into Classes, classes into Orders, orders into Families, families into Genera, and genera into Species. Sometimes each of these subdivisions is further Subdivided. In most cases, the subdivision is based on details of structure in the higher or larger categories and more on biochemical and genetic details in the lower categories. Scientific Classification has two main objectives: (1) to arrange or catalog organisms in a way which will make it easier for scientists to refer to them and, (2) to arrange organisms in a way that will demonstrate their relationship to each other. (In the table, below, see example of a classification break-down using the human being.) 

Nomenclature is the science of naming newly identified, described, and classified organisms. Remember that Carolus Linnaeus developed the Binomial System of Nomenclature, or that system used to give an organism a two word name using the genus and species from the taxonomic hierarchy. 
Table 1: Classification of the Modern Human 
	Taxonomic Category 
	Category that includes Humans
	Other Organisms sharing category with Humans 

	KINGDOM 
	Animalia 
	Sponge, sea anemone, worm, bee 

	PHYLUM 
	Chordata 
	Sea squirt, lancelet, fish, frog 

	Subphylum 
	Vertebrata 
	Fish, frog, snake, bird, horse 

	CLASS 
	Mammalia 
	Platypus, kangaroo, mouse, dog 

	ORDER 
	Primate 
	Lemur, tarsier, monkey 

	Suborder 
	Anthropoidea 
	Monkey, chimpanzee, gorilla 

	Superfamily 
	Hominoidae 
	Chimpanzee, gorilla, gibbon 

	FAMILY 
	Hominidae 
	Australopithecus afarensis (extinct) 

	GENUS 
	Homo 
	Homo habilis (extinct) 

	SPECIES 
	H. sapiens 
	Neanderthals (extinct) 

	Subspecies 
	H. sapiens sapiens 
	None 


Dichotomous Keys: 
The identification of biological organisms can be greatly simplified using tools such as dichotomous keys. A dichotomous key is an organized set of couplets of mutually exclusive characteristics of biological organisms. You simply compare the characteristics of an unknown organism against an appropriate dichotomous key. These keys will begin with general characteristics and lead to couplets indicating progressively specific characteristics. If the organism falls into one category, you go to the next indicated couplet. By following the key and making the correct choices, you should be able to identify your specimen to the indicated taxonomic level. 

Couplets can be organized in several forms. The couplets can be presented using numbers (numeric) or using letters (alphabetical). The couplets can be presented together (zoological style) or grouped by relationships (botanical style). 

Sample keys to some common beans used in the kitchen 
Numeric key with couplets presented together. The major advantage of this method of presentation is that both characteristics in a couple can be evaluated and compared very easily. 
	a. 
	Bean round 
	Garbanzo bean 

	1b. 
	Bean elliptical or oblong 
	Go to 2 

	2a. 
	Bean white 
	White northern 

	2b. 
	Bean has dark pigments 
	Go to 3 

	3a. 
	Bean evenly pigmented 
	Go to 4 

	3b. 
	Bean pigmentation mottled 
	Pinto bean 

	4a. 
	Bean black 
	Black bean 

	4b. 
	Bean reddish-brown 
	Kidney bean 


                                5a.   Bean white                   White Northern

                                5b.   Bean is round              Garbanzo Bean

When you follow a dichotomous key, your task becomes simpler if you adhere to a few simple rules of thumb: 

􀂾Read both choices in a couplet carefully. Although the first description may seem to fit your sample, the second may apply even better. 

􀂾Keep notes telling what sequence of identification steps you followed. This will allow you to double-check your work later and indicate sources of mistakes, if they have been made. 

􀂾If you are unsure of which choice to make in a couplet, follow both forks (one at a time). After working through a couple of more couplets, it may become apparent that one fork does not fit your sample at all. 

􀂾Work with more than one sample if at all possible. This will allow you to tell whether the one you are looking at is typical or atypical. This is especially true when working with plants – examine more than one leaf, branch, cone, seed, flower,…etc. 

􀂾When you have keyed out an organism, do not take your effort as the final result. Double check your identification scheme, using your notes. Find a type specimen (if available and usually in a museum somewhere) and compare your unknown to the type specimen. If a type specimen is unavailable, find a good description of the indicated taxonomic group and see if your unknown reflects this description. 

􀂾When reading a couplet, make sure you understand all of the terms used. The best keys will have a glossary of technical terms used in the key. If a glossary is unavailable, find a good reference work for the field (textbook, biological dictionary, etc.) to help you understand the term. 

􀂾When a measurement is indicated, make sure that you take the measurement using a calibrated scale. Do not “eyeball” it or take a guess.
Exercise 1: Given a container of beans (the white plastic film canister), use one of the dichotomous keys above to identify the beans. Write the key on the card and then glue (or tape) the beans in their correct category on the card provided and label them with their common name. Briefly discuss and write on the bottom of the card what steps you followed to arrive at your answer. Put your name and your laboratory partner(s) name(s) in the upper right hand corner of the card, and then turn the card in to your instructor for checking. 

Exercise 2: This exercise will help you to understand the process of classification of organisms by requiring you to construct your own classification scheme to a set of non-living objects. You will need a set of somewhat similar objects, such as a group of metal objects. These you will find in the black film canister. As mentioned, above, describing an organism properly in understandable terms, is essential in the classification process. For each object in the entire group, write down a brief description of the object based on your observations of it. Write your descriptions in the space provided under #1 on the Answer Page. Use common descriptive terms (do not use specific terms, like “Phillips Head”, rather say “having an “x” or cross pattern on the top of the non pointed end.”) and measurements (if possible). It is not important that you give a name to each object at this time, but be sure to keep your descriptions and objects together. Write your descriptions in the space provided on your answer page for this lab activity. 

From the descriptions of all the objects, make a list of some of the common ways you have described them (e.g., size, shape, etc.), and put these answers under item #2 on the answer page. Give the number of objects which exhibit each characteristic. Now decide which of these ways of describing the objects you will consider most important. 

Constructing your own dichotomous key: Prepare a dichotomous key based on your descriptions. Each subdivision of your key should be represented by one couplet (pair, not three or four) of choices. These couplets should be close to opposites and should consider only one descriptor at a time, if at all possible. Names should be given to each object at this time if you have not done so already. Place the name at the end of the last descriptor that identifies that one item, only. Be creative (within reason) in giving each object a name. Remember, scientific names usually tell something about the object and are always written with the genus name capitalized and the species name in lower case. The species name is an adjective that describes the genus (e.g., Boltus longus) and they are underlined to set them apart from other words since they are usually in Latin.
Exercise 3: Using the dichotomous key “A Key to Selected North American Native and Introduced Conifers” found on Dr. Williams’ web site under Botany, Laboratory Information, identify five conifer trees found on the Park University campus. For each tree: 

(a) write down the number sequence you followed through the key (e.g., 01a, 02b, 15b, 16a, 17b, etc. etc.); 

(b) give the scientific name of the tree as shown in the key; 

(c) describe the campus location of each tree as well as you can. 

Exercise 4: As a bonus extra credit assignment, develop your own dichotomous key of a minimum of 10 similar but distinct items (be creative). Describe each one thoroughly (pictures, drawings, or the actual items are to be submitted with the key). You may use either a bracket or indented key format. These keys can not be used for your extra credit!). This will be worth up to 30 extra credit points.
TAXONOMY LABORATORY ACTIVITIES Name(s):___________ Date:____________ 
ANSWER PAGE 
1. List your descriptions for each of the various objects found in the black film canister given to you by your instructor. Use common terms as if explaining these items to someone who has no knowledge of hardware items. (The little black rubber strip is a magnet for your use in determining one characteristic of your objects. It is not to be part of the key.) 

a. e. 
b. f. 
c. g. 
d. h. 
i.  j.

2. List of common characteristics and number of how many objects have that characteristic. A characteristic that is shared by all, though, is not a good descriptor for making your key. (Example: Grooves present on shaft or Grooves not present on shaft .) 
A.



B.

Answers To Sample Test
1.  N

2.  G

3.  H

4.  D

5.  C

6.  A

7.  I

8.  M
9.  J

10.  K

11.  E

12.  O

13.  B

14.  L

15.  F

16.  Refer to notes

17.  Refer to notes

18.  Refer to notes

19.  Refer to notes

20.  Refer to notes

21. SAMPLE TEST: 







Name______________________

Date______________________

Word Choice

Please place the correct letter that matches the statement.

A. Linnaeus
E. 400BC

I. Genus

M. Eubacteria Kingdom

B. 1500-1700
F.  Species

J. Autotrophic

N. Plantae Kingdom

C. Taxon
G. Heterotrophic
K. Protista Kingdom
O. Binomial Nomenclature

D. Aristotile
H. Fungi Kigdom
L. Animalia Kigdom

_____1.  Examples are mosses, ferns, and conifers.

_____2.  Organisms that can’t make their own food.

_____3.  Examples are mushrooms, bread molds, and water molds.

_____4.  Greek philosopher who created the 1st written classification scheme.

_____5.  A category into which organisms are placed.

_____6.  A Swedish Biologist who created a simple system for classifying organisms.

_____7.  Refers to a relatively small group of organisms into which they belong.

_____8.  Examples include E. coli.

_____9.  Organisms that can make its own food.

_____10.  Examples include slime molds and algae.

_____11.  1st known era of classification.

_____12.  A two name naming system.

_____13.  Era in which many different types of classifications were being made.

_____14.  Examples include sponges, jellyfish, and round worms.

_____15.  Called the identifier, usually a Latin description.

Short Answer

16. What are some of the evidence used to classify organisms?  Identify 4 of them

17. What are some of the advantages of using a universal system?

18. Why was the first classification system so difficult?

19. Describe Linnaeus system of classification.

20. What is an easy way to remember the classification system of today?
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