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	Description

	Study the principles of nutrition that nourish an organism and of the manner in which the separate components are used for maintenance, repair, growth, and reproduction. Nutrition is achieved in various ways by different forms of life.

	Objectives (Design):
	Arizona Content Standards

	· Identify the major function of the basic nutrient groups and the sources of each.

· Identify the characteristics of nutrient sources for each basic nutrient group.

· Identify the essential nutrients of humans.
· Identify the essential nutrients for plant growth.

· Distinguish between micronutrients and macronutrients.

· Discuss the nitrogen cycle and its affect on plant nutrition.

· Define pH and discuss its role in plant nutrition.

· Explain the use of fertilizers.
	12,0 Describe Basic Principles of Nutrition. 12.1, 12.2, 12.3, 12.4 

	Materials and Resources (Development)

	Overhead projector

Feedstuff samples

Sample bags

Feed ingredient tags and analysis

AgriScience Explorations Textbook



	Procedures (Development & Implementation):

	Introduction and Mental Set

Ask students to compile a list of things or nutrients they think a farm animal (cow, pig, etc.) would need to survive as compared to their own personal nutrition needs.  This discussion should lead into the lesson feed nutrients for animals, plants and humans.
Chapter 1, 4 & 5 in AgriScience Explorations Textbook

	Evaluation

	Identifying feed ingredients

Key Terms
Sketch the Nitrogen Cycle

Plant Tissue Testing


TERMS. The following terms are presented in this lesson (shown in bold italics):

	Carbohydrate

Fiber

Food

Nutrient

Protein

Water

Denitrification

Fertilizers

Fillers

Macronutrients

Micronutrients

Nitrification

Nitrobacter bacteria

Nitrogen cycle

Nitrosomas bacteria

Nutrients

pH

Stomata



Discussion: What needs must be met for humans to survive?

I. The basic human needs are food, fiber, and shelter.


A. Basic needs support human life. They provide the nutrition that helps 
the body grow, repair itself, and reproduce. They also provide protection 
from the weather, dangerous animals, and other hazards of life. Most food 
and fiber is carefully produced to meet human needs.


B. Food is the solid and liquid material humans consume that provides 
essential nutrients.



1. Nutrients are substances necessary for an organism to live and 


grow. Humans receive nutrients from foods in the form of 



carbohydrates, proteins, fats, vitamins, minerals, and water.




a. Carbohydrates are starches and sugars the body turns 



into fuel.




b. Proteins are important in growth and repair.




c. Fats provide energy for the body.




d. Vitamins and minerals are needed for good health.




e. Water is needed to transport food substances in the body.


C. Fiber primarily includes materials used to make clothing and shelter. 
Fiber is produced by animals, by plants, and by manufacturing. There are 
natural and synthetic fibers.



1. Synthetic fibers are made in mills from various products, such as 


petroleum.



2. Natural fibers are those produced by plants and animals.


D. Shelter is housing for humans. Many of the products used in providing 
shelter are produced by forestry.

Many techniques can be used to help students master this objective. Students need text materials to help understand basic human needs. Have them read Chapter 4 in AgriScience Explorations.  Lead the class in a discussion of what the basic needs of humans are and the role agriculture plays in meeting those needs. Help the class understand the difference between basic needs and comfort needs.

Discussion
1.
Ask students to define a nutrient. 
A chemical element or compound that aids in the support of life.

2.
Nutrients are divided into what five groups?
A.
Energy

B.
Proteins

C.
Vitamins

D.
Minerals

E.
Water

3.
What is the main energy nutrients found in animal rations?
A.
Carbohydrates-sugars, starches, cellulose, and lignin

B.
Simple Carbohydrates-sugars and starches

C.
Complex carbohydrates-fiber

4.
Explain to students the importance of fiber and carbohydrate content in animal feeds.
5.
Why are proteins an important part of an animal’s diet?  

What are proteins made of?

Amino Acids-10 Amino Acids. See Textbook.

6.
Discuss the sources of protein in animal feeds.
A.
Animal proteins

B.
Plant proteins

C.
Urea

7.
 Explain the difference between crude protein and digestible protein to students.

8.
Why do animals need vitamins?  

Vitamins perform essential roles in body metabolism, repair, and function.  Vitamins are considered micro-nutrients and are consumed in relatively small amounts.  A balanced ration should supply all of the major vitamins needed; however, some supplementation of trace nutrients is generally considered desirable.

9.
Discuss the two groups of vitamins and their differences. 

A.
Fat-soluble vitamins

B.
Water-soluble vitamins

10.
What are some sources of necessary vitamins for livestock?
A.
Hay & pasture-vitamin C

B.
Commercial Feeds-vitamins A,D,E

C.
Grain-B-complex vitamins

11.
Explain the importance of minerals in animals diet.
12.
Two groups of minerals.
A.
Major

B.
Minor

13.
Explain the importance of minerals and how deficiencies may affect animal growth and performance.  See Text Book.

14.
Why is water important in the animal's nutritional needs?
A.
Animal=s body is 40-80% water

B.
Dissolves nutrients

C.
Major component of blood-nutrient carrier

D.
Helps control body temperature

E.
Can live longer without food than water

15.
What are the energy nutrients in animal feeds?
A.
fats

B.
oils

16.
Activities
A.
Take students to feed store, local farm or commercial feed mill to see basic nutrients and how animal feeds are made.

B.
Repeat feed tag and feed sample activity with students using sources of proteins (soybean meal, alfalfa meal, cottonseed meal, etc.) commonly used in animal feeds.



C.
Ask students to collect a variety of feed tags or ingredient 



listings from feed stores, personal feed supplies, etc. and 



these can be used to obtain and discuss fiber and 




carbohydrate content of various animal feeds.

D.
Teacher should collect and share samples in bags of various fiber and carbohydrate feed sources.  Students should learn to identify the more commonly used ingredients (hay, peanut hulls, cottonseed hulls, etc.)


E.
Repeat above mentioned activities using energy nutrients.

Nutrients are necessary for the growth and development of all animals.  These nutrient needs should be supplied in the correct balance through a variety of feed ingredients and roughage.  Teacher should explain that proper nutrition is just as important to farm animals as it is to you and me.

Discussion – Nutritional Needs of Plants
Use a food pyramid to discuss the importance of proper nutrients to people. Once students have talked about nutrients that are needed to keep themselves healthy, turn the discussion to plant nutrients and how plants acquire nutrients to grow properly.
Which elements must be present for plants to grow?

Just like people, plants require certain elements and minerals in order to grow. Nutrients are substances that are essential for growth and production. There are 16 nutrients that are required by growing plants.
A. Some of these nutrients are supplied to the plant from the air while 
others are found in the soil.


1. Elements that are obtained from the air and water vapor by way of 
stomata include carbon, hydrogen and oxygen. Stomata are tiny pores on 
the underside of plant leaves that aid the plant in nutrient uptake and 
cooling processes.


2. Nitrogen, phosphorus, potassium, calcium, sulfur, and magnesium are 
generally supplied by the soil in which the plant is growing. Plants absorb 
these nutrients using roots to pull in nutrients that have been dissolved in 
water.

A. Mnemonics (pronounced ni-mon-iks) is the art of improving the memory using a formula. A mnemonic formula has been developed to aid in recalling all sixteen elements.

C. B. HOPKiNS CaFé Mighty good Closed Monday Morning See You Zen.

Carbon (C), Boron (B), Hydrogen (H), Oxygen (O), Phosphorus (P), Potassium (K), Nitrogen (N), Sulfur (S), Calcium (Ca), Iron (Fe), Magnesium (Mg), Chlorine (Cl), Manganese (Mn), Molybdenum (Mo), Copper (Cu), Zinc (Zn).

A number of tools are available to help students in gaining mastery of this objective. Display TM:C4-8A and use it to illustrate the mineral elements required by plants. Have students read the suggested chapters in the textbooks. Summarize the elements by having students develop their own mnemonic. Use class discussion and student comments to determine any content areas that need to be covered again.
How are plant nutrients classified?

Plants nutrients are classified in two major categories.


A. Mineral or non-mineral nutrients.



1. Four of the 16 essential nutrients are classified as non- mineral 


nutrients. Carbon, hydrogen, oxygen and nitrogen are all non-


mineral nutrients.



2. Mineral nutrients include: boron, phosphorus, potassium, sulfur, 


calcium, iron, magnesium, chlorine, manganese, molybdenum, 


copper, and zinc.


B. Micronutrients and macronutrients differ as follows:



1. Macronutrients are elements that are needed in large quantities 

by plants. Nitrogen, phosphorus and potassium are the three 


primary macronutrients. These nutrients are usually the main 


components of fertilizers. Calcium, magnesium, and sulfur are 


secondary macronutrients.



2. Nutrients that are needed by plants in small quantities are called 


micronutrients.  The remaining 10 nutrients are classified as 


micronutrients.

Use TM:C4-8B to help students in reinforcing an understanding of macronutrients and micronutrients. Assign students to read the suggested chapters in the recommended resources. Follow the reading up with classroom discussion. Use student responses to questions to determine if any concepts need further emphasis. Use LS:C4-8A to help students in determining macronutrient levels in plant tissue.

What influence does the nitrogen cycle have on plant nutrition?

Nitrogen is a major requirement for plants to grow rapidly and maintain a healthy green color. Although the atmosphere is 78 % nitrogen gas, it is the most common nutrient deficiency seen in plants. Plants cannot utilize nitrogen in the gas form; it must first be converted to the nitrate or ammonium forms.


A. The nitrogen cycle is the process that converts nitrogen gas to forms 
that are usable to plants.



1. A symbiotic relationship that exists between bacteria and legume 

plants is utilized to convert nitrogen gas (N2) to ammonium ions 


(NH4+). When the bacteria decompose plant material, nitrogen is 


formed. This nitrogen becomes available to plants in the form of 


ammonium ions when the bacteria die.



2. Plants can utilize this form of nitrogen; however, most of the 


ammonium ions are converted to nitrite ions by Nitrosomas 



bacteria. The nitrite ions then undergo another reaction with 



Nitrobacter bacteria to convert the nitrite to nitrate. This process is 

called nitrification.



3. To complete the nitrogen cycle, a process called denitrification 


occurs. This process involves the loss of nitrogen from the soil. 


Nitrogen can be removed from the soil by the uptake of nitrogen by 


the plant, losses due to leaching, or by denitrification. 




Denitrification occurs in soils that have no oxygen because of 


saturation from water. When soils are saturated with water, bacteria 

will convert the nitrate to nitrogen gas, which is then lost to the 


atmosphere.


B. Nitrogen can also be added to the soil by lightning or the application of 
commercial fertilizers.

Reinforce the nitrogen cycle through assigned readings in the recommended resources. Have students sketch the nitrogen cycle. Discuss the sketches and use student comments as a basis for determining if any portion of the content needs to be retaught.

What does pH have to do with plant nutrition?

The measure of alkalinity or acidity of a substance is known as pH. The pH scale runs from 0 to 14, with 0 being extremely acidic, 7 as neutral, and 14 as extremely basic.
A.Changes in pH can be made by adding sulfur or gypsum to lower pH (make more acidic) and by adding limestone to increase pH (make more basic). Generally plants grow best within the pH range of 5.5 to 8.0.

B. The pH value of soil is important to agriculturists because certain nutrients become unavailable to plants if the pH value is too high or too low. The amount of nitrogen, phosphorus, and potassium that are available is dependent upon soil pH.

Display TM:C4-8D to reinforce the concept of the pH scale. Follow this up with TM:C4-9E to reinforce the relationship of pH to availability of plant nutrients in soil. Use LS:C4-8B to help students in determining the nutrient levels in soil samples. The recommended resources will also be helpful. Have the class read the suggested chapters. Follow this with class discussion.

 How can fertilizers improve plant growth?

Fertilizers are materials that are added to growing media to provide the plant with the necessary nutrients. Adding fertilizer to plants can increase their productivity.

A. Fertilizers can be grouped into two major categories.


1. Complete fertilizers contain all three macronutrients, such as 12-12-12.


2. Incomplete fertilizers lack at least one macronutrient, such as 18-46-0.

B. Fertilizer labels contain information indicating the percentage of each macronutrients included in the formulation. A fertilizer analysis contains three numbers, for example 12-4-8.


1. The first number in the fertilizer analysis is the percentage of pure 
nitrogen in the formulation. If the numbers above appeared on a 100 
pound bag of fertilizer, there would be 12 pounds of pure nitrogen 
contained in that bag.


2. The second number shows the percentage of pure phosphorus in the 
bag. Given the sample above, this formulation contains 4 pounds of pure 
phosphorus.


3. The final number indicated the amount of pure potassium in the 
formulation. Eight pounds of pure potassium are included in the bag from 
the example above.


4. When the numbers from the analysis do not add up to 100 %, the 
remaining weight is comprised of filler, made up of the remaining essential 
plant nutrients.

Fillers are used to ensure a more even application of the fertilizer. The amount of filler in the above example can be figured as follows: 100 . (12 + 4 + 8) = 76.

This means that 76 % of this fertilizer formulation is filler.

C. Before selecting which fertilizer to apply, the producer must first determine the nutrients that are not already available to the plant. Producers can determine nutrient deficiencies by three different ways.


1. Deficiency symptoms occur in plants that are not receiving all the 
necessary nutrients. Pale leaves can be a sign of a nitrogen deficiency 
while a phosphorus deficiency can cause stunted growth and reddish-
purplish regions on leaves. A welltrained crop scout can generally 
recognize these symptoms by visual observation.


2. Soil testing will also reveal which nutrients are present or lacking. The 
grower can do the soil testing or it can be sent into a laboratory for more 
precise results.


3. Tissue testing can indicate which nutrients are available to the plant. In 
some cases nutrients will be found in the soil but are not available to the 
plant.

A variety of tools are available to help students in fully understanding this objective. Use TM:C4- 8F to reinforce N-P-K percentages in fertilizers. Depending on the time of year, have students check local store displays to determine what N-P-K percentages are most commonly sold. Assigning a problem similar to Question #4 in the short answer portion of the attached sample test may also prove helpful. The recommended resources also have a good deal of information on this topic. Follow reading of the text materials with classroom discussion.

LAB SHEET

Plant Tissue Testing

Purpose: The purpose of this activity is to allow the students to determine the level of nitrogen, phosphorus, and potassium in the tissues of a selected plant.

Materials:

Plant tissue samples from various plants

Plant tissue testing kit (LaMotte Plant Tissue Test Kit)

Paper towels

Scalpel

Procedures:

1. Obtain leaf samples from several plants. It is best to use the youngest leaves that are fully-grown.

2. When extracting the plant sap, take cuttings from the petiole or midrib of the leaf.

3. Using only freshly cut samples, follow the instructions in the testing kit.
REVIEW/SUMMARY. Focus the review and summary of the lesson around the student learning objectives. Call on students to explain the content associated with each objective. Questions at the end of each chapter in the recommended textbooks may also be used in the review/ summary.
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