Louisiana Team AgEd

Louisiana Agriscience Education Curriculum

Course:
Agriscience II
Unit:
Soil Science
Lesson:
Soil Fertility
LOUISIANA CONTENT STANDARDS AND GRADE LEVEL EXPECTATIONS
Content Standards:
· All students will become aware of the characteristics and components of the food and fiber systems.
                     c. Agricultural literacy grades 9-12
· AgEd/FFA students will develop the necessary interpersonal and communication skills to obtain a job and work effectively and safely in an interactive work environment.
          a. Agricultural communication


b. Team work in agriculture

          c. Careers in agriculture           
· AgEd/FFA students will understand the concept of agricultural marketing, management, finance, and entrepreneurship.
         d. Agricultural marketing sales and services

                     e. Economics of production
· AgEd/FFA students will understand the concepts and principles of biotechnology and the relationships biotechnology has with the agricultural environment.
        b. Impacts and public issues of biotechnology
        e. Microbial-biotechnology in agriculture      
Grade Level Expectations (GLE) 
· Analyze positive and negative effects of human actions on ecosystems (LS-H-D4) (SE-H-A7).
· Extend basic and technical vocabulary using a variety of strategies, including: use of context clues, use of knowledge of Greek and Latin roots and affixes, use of denotative and connotative meanings, and tracing etymology (ELA‑1‑H1).

· grade‑appropriate texts in oral and written responses, including: short stories/novels, nonfiction works, five‑act plays, poetry/epics, film/visual texts, consumer/instructional materials, and public documents (ELA‑1‑H3).

· Analyze ways in which ideas and information in texts, such as almanacs, microfiche, news sources, technical documents, Internet sources, and literary texts, connect to real‑life situations and other texts or represent a view or comment on life (ELA‑1‑H4).

· Solve problems using reasoning skills, including: using supporting evidence to verify solutions, analyzing the relationships between prior knowledge and life experiences and information in texts, and using technical information in specialized software programs, manuals, interviews, surveys, and access guides to Web sites (ELA‑7‑H2).
· Develop organized, coherent paragraphs that include the following: topic sentences, logical sequence, transitional words and phrases, appropriate closing sentences, and parallel construction where appropriate (ELA‑2‑H1).
· Develop multiparagraph compositions organized with the following: a clearly stated central idea/thesis statement, a clear, overall structure that includes an introduction, a body, and an appropriate conclusion, supporting paragraphs appropriate to the topic organized in a logical sequence (e.g., spatial order, order of importance, ascending/descending order, chronological order, parallel construction), and transitional words and phrases that unify throughout (ELA‑2‑H1).
· 
Write for various purposes, including: formal and business letters, such as letters of complaint and requests for information, letters to the editor, job applications, and text‑supported interpretations that connect life experiences to works of literature (ELA‑2‑H6).
· Apply standard rules of sentence formation, avoiding common errors, such as: fragments, run‑on sentences, and syntax problems (ELA‑3‑H2).
· Apply standard rules of usage, including: making subjects and verbs agree, using verbs in appropriate tenses, making pronouns agree with antecedents, using pronouns in appropriate cases (e.g., nominative and objective), using adjectives in comparative and superlative degrees, using adverbs correctly, and avoiding double negatives (ELA‑3‑H2).
· Apply standard rules of mechanics, including: using commas to set off appositives or parenthetical phrases, using quotation marks to set off titles of short works, using colons preceding a list and after a salutation in a business letter, and using appropriate capitalization, including names of political and ethnic groups, religions, and continents (ELA‑3‑H2).
· Use correct spelling conventions when writing and editing (ELA‑3‑H3).
· Use a variety of resources, such as dictionaries, thesauruses, glossaries, technology, and textual features (e.g., definitional footnotes, sidebars), to verify word spellings (ELA‑3‑H3).
· Use standard English grammar, diction, and syntax when speaking in formal presentations and informal group discussions (ELA‑4‑H1).
· Use standard English grammar, diction, and syntax when speaking in formal presentations and informal group discussions (ELA‑4‑H1).
· Select language appropriate to specific purposes and audiences, including: delivering informational/book reports in class, conducting interviews/surveys of classmates or the general public, and participating in class discussions (ELA‑4‑H1).
· Listen to detailed oral instructions and presentations and carry out complex procedures, including: taking accurate notes, writing summaries or responses, and forming groups (ELA‑4‑H2).
· Organize and use precise language to deliver oral directions and instructions about general, technical, or scientific topics (ELA‑4‑H2).
· Deliver oral presentations that include the following: volume, phrasing, enunciation, voice modulation, and inflection adjusted to stress important ideas and impact audience response, language choices adjusted to suit the content and context, and organization that includes an introduction, selected details, and a conclusion arranged to impact an audience (ELA‑4‑H3).
· Use active listening strategies, including: monitoring message for clarity, selecting and organizing essential information, noting cues such as changes in pace, and generating and asking questions concerning a speaker’s content, delivery, and attitude toward the subject (ELA‑4‑H4).
· Deliver clear, coherent, and concise oral presentations and responses about information and ideas in a variety of texts (ELA‑4‑H4).
· Select and evaluate relevant information for a research project using the organizational features of a variety of resources, including: print texts such as prefaces, appendices, annotations, citations, bibliographic references, and endnotes, and electronic texts such as database keyword searches, search engines, and e-mail addresses (ELA‑5‑H1).
· Locate, analyze, and synthesize information from grade appropriate resources, including: multiple printed texts (e.g., encyclopedias, atlases, library catalogs, specialized dictionaries, almanacs, technical encyclopedias, and periodicals), electronic sources (e.g., Web sites and databases), and other media sources (e.g., community and government data, television and radio resources, and other audio and visual materials) (ELA‑5‑H2).
· Use word processing and/or technology to draft, revise, and publish various works, including research reports documented with parenthetical citations and bibliographies or works cited lists (ELA‑5‑H4).
PERFORMANCE-BASED LEARNING OBJECTIVES. Instruction in this lesson should result in students being able to:

1. Classify the nutrient requirements for plant growth
2. Differentiate among fertilizer formulations
3. Develop a fertilization plan for a specified crop
LIST OF RESOURCES. Teachers may find the following resources useful in planning and teaching this lesson:

Textbooks

Web Sites
· http://www.teenink.com/Environment/article/4238/The-Dead-Zone/
· http://www.lsuagcenter.com/en/communications/publications/agmag/archive/2004/spring/assessing+louisianas+surface+water+quality.htm
Other Resources. The following resources will be useful to students and teachers:
TERMS. The following terms are presented in this lesson:
· Chlorosis

· Complete fertilizer

· Deficient

· Fertilizer

· Fertilizer analysis

· Incomplete Fertilizer

· Limestone

· Macronutrient

· Micronutrient

· Nitrogen (N)

· Phosphorus (P)

· Potassium (K)

· Slow release fertilizer

· Soil pH

· Soil test

· Sulfur

LIST OF EQUIPMENT, TOOLS, SUPPLIES, AND FACILITIES
· Writing surface

· Overhead projector

· Transparencies from attached masters

· Samples of fertilizers

· pH meter

· Various foliage, flowering, and vegetable plants

· Soil test kit
INTEREST APPROACH
Lay out several examples of fertilizers. Pick a flowering plant and ask the students to find the correct fertilizer for that particular plant. Ask them why they chose that fertilizer. Repeat this activity with a houseplant and a vegetable plant. Then ask the students to describe how they would use the fertilizer (mix with water, apply to the soil, spray on the leaves). Finally, ask the students to describe what is in the fertilizer that helps plants grow.
SUMMARY OF CONTENT AND TEACHING STRATEGIES

Objective 1: Classify the nutrient requirements for plant growth

Anticipated Problem: What are the nutrients needed for plant growth?
I.  Plants need nutrients in order to grow properly. Plants receive most of the nutrients that they need from the growing media. In order to maintain healthy plants, a grower must provide the right type and amount of nutrients to the media so that the plants can absorb the nutrients and grow. Plant nutrients can be divided into two groups, macronutrients and micronutrients.
· Macronutrients are those elements that are needed by the plant in the largest amount. The macronutrients are nitrogen (N), phosphorus (P), potassium (K), calcium (Ca), magnesium (Mg), and sulfur (S). Nitrogen, phosphorus, and potassium are considered primary nutrients and their main purpose is to produce green leafy growth (nitrogen), flowers and fruit production (phosphorus) and provide disease resistance (potassium).
· Those nutrients that are needed in smaller amounts by the plants, but are still essential to plant growth are called micronutrients. The micronutrients are boron (B), copper (Cu), chlorine (Cl), iron (Fe), manganese (Mn), molybdenum (Mo), and zinc (Zn).
· A soil test can be performed on the soil to determine which nutrients are present or deficient (absent or lacking). When nutrients are deficient in the soil, the plant growth is adversely affected. Oftentimes, plants visibly show a nutrient deficiency by turning colors.  When nitrogen is deficient in the soil, a plant’s older leaves will start to turn yellow (chlorosis) and eventually die. A plant will show purpling in the stem or leaf when phosphorus is deficient in the soil.
II.  Many times, the nutrients that are needed for plant growth are present in the soil, but the plants do not have access to the nutrients. Nutrient availability is influenced by the pH of the soil. Soil pH measures the amount of acidity or alkalinity in the soil. It is based on the amount of hydrogen ions present in the soil.
· Soil pH can range from 1-14. pH readings of 1-6 are acidic, while readings of 8-14 are alkaline or basic. A pH reading of 7 is neutral.
· Plants have specific pH ranges that are ideal for maximum plant growth. Most plants prefer a pH of 5.6-7 with the exception of azaleas and blueberries which prefer a more acidic pH.

· A soil test can be done to determine the pH of the soil and amendments can be added to modify the pH. In order to raise the pH, limestone can be added to the soil. Sulfur is added to the soil to lower the pH.

***One way to help students master this objective is to have them perform a simple soil test on various soil samples. Many commercial kits are available to test soil. Students can work to find out what nutrients are available in their soil sample. Then students can divide the nutrients into macronutrients and micronutrients. Then have students use a soil test kit to test the pH of various soil samples. Students could then set up an experiment using soils with varying pH ratings and after the completion of the experiment, discuss the effects of pH on plant growth.
Objective 2:  Differentiate among fertilizer formulations

Anticipated Problem:  What are the components of a fertilizer?
A fertilizer is any material that is provided to plants to supply the nutrients needed for plant growth. Fertilizers vary in the components they contain, the way they are applied, and the function they serve.
· When choosing a fertilizer to use, one should always look for the fertilizer analysis on the bag or box. The fertilizer analysis states the percentage of primary nutrients (nitrogen, phosphate, and potash) present in the fertilizer. The analysis is written as 3 numbers, for example, (15-10-26). The numbers, always in this order, represent the percent of nitrogen, phosphorus, and potash, present in the fertilizer. So the example above has 15% nitrogen,10% phosphate, and 6% potash.
· If a fertilizer contains all three primary nutrients, it is called a complete fertilizer. If a fertilizer is lacking any of the three primary nutrients, it is an incomplete fertilizer.
· Fertilizer analyses do not equal 100%. The rest of the fertilizer composition would be some micronutrients and other filler materials that are necessary for the fertilizer to be applied and decompose.
*****One way to help students master this objective is to have the students study various fertilizer bags. Then have the students determine if the fertilizer is complete or incomplete, and the percentage of nitrogen, phosphate, and potash present in the fertilizer. This activity is revisited in the Application section of the lesson plan.
Objective 3: Develop a fertilization plan for a specified crop
Anticipated Problem: How are fertilizers applied to a specified crop?
When growing plants, it is important to use the right type of fertilizer for the end result. A fertilizer high in nitrogen should be used for houseplants or on plants for which you desire greener foliage just as a fertilizer high in phosphorus should be used for flowering plants or stimulating root growth, for example when transplanting. It is equally important to time the fertilizer in a way that is most beneficial to the plants. The grower should also consider the application method that eliminates the most waste, making the fertilizer most cost effective and least harmful to our environment.

· Fertilizers can be applied in a liquid form, which would then be sprayed directly onto the foliage.
· Fertilizers can be granular in nature. These fertilizers are usually not water soluble and are a slow release fertilizer. A slow release fertilizer slowly dissolves over a period of time, releasing the nutrients into the soil. Plant food stakes are an example of a slow release fertilizer.
· Most often, plants are fertilized as they are watered. The fertilizer comes in a powered form. It mixes with water, turning into a liquid, and as the plants are watered, they are also fed.

CRITICAL THINKING ACTIVITY:
Using the knowledge gained from the soil fertility lesson and referencing the articles found at the following websites (or any article of your choice describing the Gulf of Mexico Dead Zone crisis), answer the following questions in complete sentence paragraph form.  Your goal is to analyze positive and negative effects of human actions on ecosystems utilizing your knowledge of agricultural and environmental concepts.
 http://www.teenink.com/Environment/article/4238/The-Dead-Zone/
http://www.lsuagcenter.com/en/communications/publications/agmag/archive/2004/spring/assessing+louisianas+surface+water+quality.htm
Analysis Questions:

1. Based on your knowledge of soil fertility, what can be done to reduce the amount of fertilizer load of waterways such as, the Mississippi River and the Gulf of Mexico?

2. Do you feel there is a need for the government to regulate fertilizer overuse in our society?
Evaluation Questions:

1. What future implications may arise due to an increase in Dead Zone coverage?

2. What can be done to increase the public’s awareness of the Dead Zone and its causes?   

Inference Questions:

1.  Do you believe that there are other remediation alternatives to alleviate the overuse of fertilizers? Why or why not?

2. Recommend a specific three step plan for scientist to gain a more detailed understanding of the dead zone crisis.

REVIEW/SUMMARY  

Use the student learning objectives to summarize the lesson. Have the students evaluate several plants and discuss the health of each plant. Students could also practice reading fertilizer bags. Ask the students what each fertilizer will do for the plants. The student responses can then determine which objectives need clarification.
APPLICATION. 
Calculating Fertilizer Application Rates

	

	

	


More specific information is available on the bag.




The analysis or formula listed on the fertilizer bags is the three big numbers. These give the percentage by weight of the major nutrients contained in that bag. For example, in a bag of 19-26-5 starter fertilizer, 19% of the weight of the fertilizer in the bag is nitrogen (N), 26% is phosphorous (P) as P2O5 equivalent and 5% is potassium (K) as K2O equivalent.

Don’t worry about "fertilizer equivalent" because application should always be given in pounds of N, P2O5 and K2O per area.
To determine the actual amount of each nutrient equivalent in the bag of fertilizer, multiply the weight of the bag by the percentage of that nutrient equivalent in decimal form. So to determine the actual nitrogen content in a 100-pound bag of 19-26-5 starter fertilizer:


100 (pounds) x .19 (percentage of nitrogen) = 19 pounds of actual fertilizer material.

To determine how many pounds of a specific fertilizer material are required to reach a specific amount of one nutrient, divide the percentage of that nutrient (in decimal form) as contained in the bag into the desired number of pounds of that nutrient. For example, in the 19-26-5 starter fertilizer, to determine how much fertilizer is needed to reach a desired rate of 1 pound of nitrogen: 1 divided by .19 = 5.26 pounds. Therefore, 5.26 pounds of fertilizer must be applied to the designated area (let's say 1,000 square feet) to supply 1 pound of nitrogen.
Also note that these are percentages of N, P2O5 and K2O, not the elemental N, P and K. Fertilizer recommendations are always given as the equivalent. Only researchers use the latter elemental values. If interested, to convert oxides to elemental, multiply P2O5 by 0.44 and multiply K2O by 0.83, and to convert elemental to oxides, multiply P x 2.29 and multiply K by 1.2.

Let's work another example. How much 24-6-12 fertilizer, as seen in the label shown above, do you need to apply fertilizer at 1 lb. N/1,000 sq. ft. to an 8,000-sq-ft lawn? Use our formula: required rate of N per 1,000 sq.ft divided by % of N in the analysis (use the decimal form) equals amount of fertilizer product per 1,000 sq.ft. (1/0.24=4.2 lbs per 1,000). Since you need enough for 8,000 sq. ft., then multiply 4.2 x 8 and get 33.6 lbs needed for the job. The same calculation will work for the phosphate percentage and the potash.

Lawns require several fertilizer applications per season for best sustainability. This provides healthy growth, good color and pest and stress resistance. We generally apply between 0.5 and 1 lb of N per 1,000 sq. ft. in an application to the lawn. You may apply about 50% of that value in K2O (potash) and apply P2O5 (phosphate) at a quarter of the N on average. A soil test is still the only accurate route to take for the P, K, pH, etc.

http://www.lsuagcenter.com/en/lawn_garden/home_gardening/lawn/soil_fertility/calculating+fertilizer+application+rates.htm
EVALUATION.
Soil Fertility Test





Name___________________

Hour_______





Date____________________

I. Multiple Choice:  Place the correct answer in with the correct corresponding answer in the blank space provided.

____1. Which of the following is not macronutrient that is used by a plant?


a. Zinc


b. Iron


c. Boron


d. Nitrogen
____2. A plant showing purple coloring in the stem is most likely deficient in which nutrient?

a. Nitrogen

b. Phosphorus

c. Potassium


d. Boron.

____3. A neutral PH of soil would be________.

a. 7.65

b. 7.9


 c. 6.13

d. 7.0

____4. In plants, which three types of fertilizers are the most commonly used in large quantities?


a. Nitrogen


b. Phosphate


c. Potassium


d. All of the answers

____5. What  type of soil management tool is the best way of finding out what are nutrients are lacking in a soil sample.


a. Fertilization


b. Measuring soil weight


c. Soil Test

d. None of the answers.

____6.  . Which of the  following is not a macronutrient of plants.

a. K Potassium

b. B Boron

c. P Phosphorus

d. N Nitrogen

____7. Which of the following is not a micronutrient?

a. Fe 
b. Mo 
c. Ca 
d. Zn 
____8. . Macronutrients are needed in 

a. small amounts

b large amounts

c. reduced amounts

_____9. The pH scale ranges from 

a. 0-7  

b. 7-0  

c. 0-14  

d.7-14

II. Matching:  Place the correct answer in the space provides.
1.____Fertlizer Bag Weight



2.____NPK





3.____Affects nutrient availability
4.____Incomplete fertilizer 
5.____6.1

6.____7.0
7.____8.0

8.____Remedy to raise soil pH
9.____Chlorosis
10.____Granular
a. Acid PH

b. Soil pH

c. Must be labeled on fertilizer bag.

d. Macronutrients

e. Slow release fertilizer
f. Liming

g. 0-25-0
h. Base PH

i. Neutral Ph

j. Nitrogen deficiency sign
III. Critical Thinking:  Read the following scenarios.  Construct an answer based on your knowledge from this lesson.  Keep in mind that your answers will be graded on the quantity and quality of reasoning and discussion.
SCENARIO 1

Tom owns a pecan orchard.  His trees are not flowering or producing pecans.  They have had adequate rainfall and weather conditions.  There are no pests or insects visible and no visible damage. Tom needs to solve his problem because his income from his non-producing orchard will not pay his loan due at the end of the quarter.

1. How can Tom make sure that he has all the facts needed to begin solving his crisis?

A. Tom can ask his neighbor whose Dad loves picking pecans
B. Tom can apply a 33-0-0 fertilizer

C. Tom can do a soil nutrient and pH test

D. Tom can borrow money from his Dad to pay his loan

 2.  What resources should Tom avoid to help ensure that he is not spending excess dollars on solutions that will not solve his crisis?

     A.  A retired horticulturalist specialist at the local extension service
     B.  Wikipedia.com

     C.  His old high school Agriscience teacher

     D.  A horticultural specialist at a local college or university

3.  What would be three logical steps that you would take to help solve Tom’s problem if he were to call you? Support your recommendations.
SCENARIO 2
Henry, a sophomore FFA member, has a Supervised Agricultural Experience program in Turf grass Management.  He has been an assistant greens manager at the local golf course for two years.  As part of a recent promotion he has been given the task of fertilizing the course grass.  The current greens keeper reports that he currently broadcast five pounds of 14-14-14 fertilizer every week on each putting green.  Henry plans to become more knowledgeable about the nutrient requirements of the grass varieties he is responsible for.

How should Henry perform his new duties as greens manager at the golf course?

A.  Continue the current fertilization application rate.

B.  Apply 10 pounds of 14-14-14 per week.

C.  Base the fertilization plan on a soil analysis every two years.

D.  Test the soil monthly for nutrient levels and fertilize as needed.

What is the best method that Henry should use to defend his fertilizer plan to the golf course manager?

A.  It is the most cost effective way to fertilize the grass.

B.  It is the most environmentally friendly and cost effective way to fertilize the grass.

C.  The plan will cost the same as the old one.

D.  The plan will cost less than the old one.

What resources should Henry use to gain knowledge while developing his plan?

A.  Internet sources such as Land Grant University websites. 

B.  Local Extension Agents.

C.  FFA Chapter Advisor

D.  All of the above.

SCENARIO 3

A local soybean farmer who has experienced problems with nutrient deficiencies in his crop wants to know what nutrients his plants are deficient in and how he can remedy the situation.  To assess this problem, the farmer designed test plots and applied complete and incomplete fertilizer rations to each plot. The farmer divided his existing soybean acreage into five plots. On the first plot he fertilized with a complete 14-14-14 fertilizer. Plot two received a 0-14-14 fertilizer. Plot three received a 14-0-14 fertilizer and plot four received a 14-14-0. The fifth plot contained existing plants with no other nutrients added. He applied the fertilizers at the same time and at the same rate on each plot. He was then able to document visible symptoms of fertilizer deficiencies on each plot and compared them to the fifth plot or control group. 
1. Following this plan, will the soybean farmer be able to determine which nutrients should be applied to correct the deficiencies?  Support your opinions.
2. How would he use this information to evaluate the deficiencies?

3. Do you believe the test plot experiment was a successful, relevant method for solving his plant deficiencies? Explain.

Answers To Sample Test
M/C

1.c
2.d
3.e
4.d

5.c

6.b

7.c

8.b

9.a

Matching 

1.c

2.d

3.e

4.f

5.g

6.j

7.i

8.h 
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