Arizona Agriscience Curriculum

Agriscience I 

Standard:
23.0 Investigate approved nutrient practices
Measurement Criteria:
23.1 Determine the essential nutrients for organisms and describe their importance. 


23.2 Research common nutrient deficiency symptoms and treatment options. 


23.3 Recommend nutrient and quantity requirements.

Student Performance Objectives:

As a result of this lesson, the student will:

1. Describe 5 types of nutrients and their purpose. 

2. Identify several symptoms of nutritional deficiencies. 

3. Describe nutrient levels in a given stage of development.

LifeKnowledge Precept: Physical Growth (33, 34 and 36)

Time:
Instruction time for this lesson: 100 minutes

Resources:  

Brock, Cassie.  Horse Production Unit. Desert Roses Website. http://ag.arizona.edu/desert_roses/horse_production.htm
CIMC Equine Management and Production Curriculum, 1994, Oklahoma Vocational and Career Education 

McCormick, Floyd, Zurbrick, Phillip, Student Reference Unit on Livestock Feeding, Department of Agriculture Education, U of A

Tools, Equipment, and Supplies


Proxima


Power Point


Copies of Handouts


Index cards with Party Host moments

Key Terms



Nutrient


Deficiency


Toxicity


Myopathy


Laminitis

Interest Approach:


How do you feel on a morning that you haven’t had breakfast and have to wait hours before lunch? Wait for responses. If you are training for an athletic competition, what are some of the things that you would need to do? Wait for responses. Why is it important for an athlete to make sure they eat before a competition? What impact does food have on their performance? Wait for responses. 

LK Precept Physical Growth: (33, 34, 36)


When we are able to balance what is going in our bodies, we are able to live healthier, happier lives. We respect what needs our body has and are able to fulfill not only the nutritional needs but the emotional needs as well. This is no different than maintaining a healthy ration for our animals. We need to be sure they are going to live long and healthy lives through the nutrition we are providing. 


Food allows us to perform our best because they are filled with nutrients. You have all heard at one point or another that we need fuel in order to keep going and it is because of the nutrients that we are going to discuss today. 

Summary of Content and Teaching Strategies

Objective 1: Describe 5 types of nutrients and their purpose. 

Hand out note sheet that accompanies power point for lesson. The students will fill in as you move through the lesson. 

What is the definition of a nutrient? Dictionary.com gives the definition as: A source of nourishment, especially a nourishing ingredient in a food. There are 5 categories of nutrients that we are going to discuss. As we go through each one, think about how your body reacts to either having or not having these nutrients.
Water – The largest component of nearly all living things. Muscles and internal organs of animals contain roughly about 75% water. It serves as a lubricant for all nutrients that enter the body and reacts with chemical compounds to help breakdown food into usable products. Water also aids in the regulation of body heat, through perspiration and evaporation. It is important to remember that water is the cheapest nutrient to provide but animals will live only a few days if there is not a source. 

Carbohydrates and Fats – Carbohydrates are composed of sugars and starches and provide energy and heat to animals. A typical ration for animals will consist of 75% carbohydrates. The energy created is used for growth, maintenance, work, reproduction and lactation. Carbs come in several different forms: simple sugars (glucose, fructose, and galactose), compound sugars (sucrose, maltose, and lactose), and lastly starch and cellulose. 

Fat is only required in small amounts for most animal diets. Addition of fat provides palatability, flavor, texture and energy levels of feed. There is data that have shown that fat can increase milk production and is also necessary as a carrier of fat-soluble vitamins. 

Protein – Protein is the major component of tissues and muscles. They are made up of amino acids. Not all amino acids are essential to animals so it is very important to consider the quality of the protein being fed in a ration.  If you are feeding a ruminant animal, it is more important to consider the quantity versus the quality of the protein as ruminants can convert amino acids in their rumens to different amino acids to meet their needs.

Vitamins – Vitamins in animals are required in minute quantities but they are very important as they are the catalyst for other body processes. Most animals will either make the vitamins needed themselves or they will be provided for in the ration they are given. Vitamins are used in the clotting of blood, forming bones, reproduction, lactation, and prevention of certain nervous system disorders. 

Minerals – Minerals play a very important role in an animal’s body. The skeleton is composed mostly of minerals. Most body systems (endocrine, circulatory, urinary and nervous systems) are dependent on various minerals. There are 15 essential nutrients that animals must have in order to be healthy. They are: Calcium (Ca), Phosphorus (Ph), Sodium (Na), Chlorine (Cl), Potassium (K), Sulfur (S), Iron (Fe), Cobalt (C), Fluorine (Fl), Manganese (Mn), Molybdenum (Mb), Selenium (Se), and Zinc (Zn). Mineral supplements are especially important for animals that spend their lives in confinement.  

Activity: 

Use a Me, You, Us moment as a method of review over the types of essential nutrients. Use the following question as a prompt: What purpose does each class of nutrient serve? 

At the word “Essential” you are to get out a sheet of paper and write down your answer to the question, What purpose does each class of nutrient serve? ”Essential”

Move through the e-moment using “Healthy” and “Nutrient” as your action verbs. Remember to have the students move into the Us portion of the e-moment before every group is really done sharing.  

Thank you for your awesome responses. You guys really know your stuff. Now that we understand about what nutrients are, we are going to begin talking about why they are important. Now I know I listed functions earlier, but we are going to move ahead into deficiencies of nutrients and the problems they cause. 

Objective 2: Identify several symptoms of nutritional deficiencies. 

Understanding the types of deficiencies that can occur makes it easier to spot problems in your animals and create solutions. A deficiency can be described as: a lack of or shortage. It is important to remember that deficiencies can occur at any time to any animal and the effects can be devastating. 

Protein -- decreased growth and development, especially where muscles are concerned, decreased feed intake, poor coat (meaning dull, rough, losing hair, etc)

Minerals -- rickets, weak bones, decreased milk production 

Vitamins -- impaired vision, respiratory illness, weakness, digestive disturbances 

Carbohydrates and Fats -- decrease in weight, condition and energy, unthrifty appearance 


Activity 1:  As a review, use the Party Host e-moment. This is something that is done on “Whose Line Is It Anyway?” where each person acts out a different character and it is the host’s job to guess which “deficiency” each person is acting out.  

I am sure that many of you have sat on the couch on a given summer day and watched “Whose Line Is It Anyway?”, you know the show hosted by Drew Carey. There are going to be some of you that are going to conduct a Party Host moment. We will need to put our creative hats on and be the best actors that we can. Go ahead with Party Host moment.

Thank you!! I think some of you should try for an Oscar. Since most of you were only in the audience for that activity, I have one more planned that will have everyone up and at ‘em. 

Activity 2: After you are confident each student understands what a deficiency is and some of the problems associated with them, use a Go Get It moment to have students find answers to a worksheet that needs disorders for various vitamins and minerals to be filled in. Hand out vitamin worksheet. 

At the word “Go”, each one of you is going to be responsible for using any and all resources available to you in order to find the correct information for your worksheet. Please work independently and quickly, but remember that I do want your best work. “Go!”

Pull students back together and collect worksheets. Review correct answers with students once e-moment is complete. This will allow for further comprehension of the vitamins and minerals that were not discussed on the power point.  

Objective 3: Describe nutrient levels in a given stage of development.

At this point, you will continue with the lesson’s power point and have the students continue to work on the complete of said worksheet. 

I think it is easy to see why animals need nutrients. Not having enough can cause serious problems but what happens with the food they eat? What are some things that every animal does during the course of their life? There are stages that an animal might go through that will require more energy than others. What do you think they might be? When do humans need more food? There are several specific functions in animals that food enables. Over the next few minutes, we are going to learn what each of these functions is and why having the proper nutrient(s) is important. 

Food is consumed by animals for several basic functions of life. These are maintenance, growth, reproduction and production. There are periods in an animal’s life they will fulfill 3 of the functions and nutrient requirements are going to be different for those animals versus those simply completing the maintenance function. 

Maintenance: Support of an animal when doing no work and yielding no product. Nutrients are used to build and renew tissues and organs. Nearly one-half of feed consumed by animals is used for maintenance with the remainder fulfilling the needs of the other functions or towards the production of meat, milk, wool or work.

Growth: The general development of an animal from the time it is born until it has reached maturity. Nutrients for this function are needed in addition to those needed for growth. Adequate nutrients are extremely important for the development of young animals so they are able to meet their potential of size and capacity and are used to produce new cells and tissues. 

Reproduction: This time period is from conception until the birth of the new animal. It is important to prevent over-feeding pregnant animals, even though nutrients are used primarily for the development of the fetus. Underfeeding, which results in deficiencies of certain vitamins, minerals and proteins, will also be detrimental to the newborn. 

Production: Animals being fed for production of market animals such as those for meat, milk, wool and work. Feed given for production is the most costly portion and it is vital the proper amount of feed with the correct mixture of ingredients be fed for these animals. As animals become older and fatter, they consume less feed and use more for maintenance. It is imperative that proper quantity and quality of feeds be fed to producing animals to yield the best net returns for the feed fed. 

If animals are fed inadequate supplies of feed, some activities will cease to function and others will slow down. Maintenance activities, such as building and renewing tissues and organs, are the last to stop when feed is in short supply. Once the animal is no longer able to maintain, they will die.

Activity: Use a Bob the weather guy moment to review the information. The content for the weather report will come out of the various functions of animals. Each weather report should cover at least 2 functions. After each student is complete with their report, have several students share their moments with the class. Try to ensure you have enough students sharing that each function is described twice. 

When I say “Rain”, each of you is going to create a weather report that contains at least 2 of the animal functions we just learned about. Be prepared to share your weather with the rest of the class. Dazzle me with your creativity. “Rain!”

Call on several students to share. 

Thank you for sharing. You guys are the best! Remember your health is an area where you can set goals that will eventually become habits. It is never too late to set a goal and see where it will take you. Your goal may be as simple as only have 2 sodas a week versus the 5 you might normally have. Do your best to set a physical health goal and meet it at the end of two weeks. We will re-visit this to see where you are at.  Now as you go through the rest of today, think about the food you are eating. Are you getting the nutrients you need?  

Review/Summary

Review the objectives with the students and ask them to prepare a concluding statement to check for the students understanding on the material presented.

Application

Extended Classroom Activity:

Have a veterinarian discuss animal nutritional requirements as a guest speaker.    

FFA Activity:

Have the students develop a science project for the Agriscience Fair or a presentation for the Agricultural Issues CDE.  


SAE Activity:

Have students research the nutritional requirements for their SAE projects.  

Evaluation:


The following questions can be used on a quiz or exam:

1. Describe the five types of nutrients and their importance. 

2. Describe nutrient deficiencies for two of the nutrients. 

3. List three body functions of animals and explain the importance of each
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