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Course:
AG-APM-01.432
Agricultural Animal Production 









and Management

Unit 7:

Feeding and Nutrition

Lesson 3:

Feed Additives and Hormone Implants

Georgia Performance Standards:     

AG-APM 7 (c)

Academic Standards:  

SB1 (c), SB3, SES6 (a), SAP4
National Standards:                          AS.04.02.01.a
Objectives: 

1.
Discuss the general use and purpose of feed additives and hormone implants.

2.
Describe the proper method of hormone implantation.

3. Discuss the proper use of feed additives for various species of animals.

4.
Discuss labeling and regulation of feed additives.

5.
Discuss the proper mixing of feed additives in complete rations.

6.
Discuss health issues and concerns relating to the use of feed additives.

Teaching Time: 3 hours

Grades: 9-12

Essential Question: Should feed additives and hormone implants be used in animal feeds?

Unit Understandings, Themes, and Concepts:  
In this unit students will discuss the purposes of feed additives and hormone implants. They will also be able to describe the proper method of hormone implantation and the proper uses of feed additives for various species of feed additives. The students will also explain the labeling and regulations of the additives and the proper mixing of them in complete rations with health concerns addressed.
Primary Learning Goals:  

Students will explain the uses and purposes of feed additives and hormone implants and any regulations or health concerns related to their use.
Students with disabilities: For students with disabilities, the instructor should refer to the individual student's IEP to insure that the accommodations specified in the IEP are being provided within the classroom setting. Instructors should familiarize themselves with the provisions of Behavior Intervention Plans that may be part of a student's IEP. Frequent consultation with a student's special education instructor will be beneficial in providing appropriate differentiation within any given instructional activity or requirement.
Assessment Method/Type:

____ Constructed Response

____ Peer Assessment

_X__ Combined Methods


____ Selected Response

____ Informal Checks



____ Self Assessment
References:

Gillespie, James R. Modern Livestock and Poultry Production. 

Pamphlets and manuals from feed additives and hormone implant manufacturers 
and distributors may be acquired for use in this class.

Materials and Equipment:

Overhead projector

Transparencies

Samples of Products discussed

Implanting equipment for demonstration purposes

Power Points: 
Web Sites:

http://agr.georgia.gov/vgn/images/portal/cit_11783501/97608406Georgia%20%20Feed%20Act%20raw%20milk2.pdf
Georgia Performance Standards: 

AG-APM 7 (c)
AG-APM-7:
Students will classify farm animals as ruminants and non-ruminants and their feeding requirements.  

c. Discuss the general use and purpose of feed additives and implants.

Academic Standards:
SB1 (c) The student identifies the function of the four major macromolecules (i.e., carbohydrates, proteins, lipids, nucleic acids).

SB3 The student derives the relationship between single-celled and multi-celled organisms and the increasing complexity of systems.

SES6 (a) The student relates the nature and distribution of life on Earth, including humans, to the chemistry and availability of water.

SAP4 The student analyzes the physical, chemical and biological properties of process systems as these relate to transportation, absorption and excretion, including the cardiovascular, respiratory, digestive, excretory and immune systems.
Teaching Procedure

Introduction and Mental Set

Why would we use feed additives? (Growth, efficiency, animal health) What are some of the different kinds of feed additives and hormone implants used in the livestock industry today?  Use book to develop transparencies (tables). 

1.
Feed Additives – materials used in animal rations to improve feed efficiency, promote faster gains, improve animal health, or increase production of animal products.  Feed additives are not typically considered nutrients and require careful handling and mixing.

2.
Hormone Components – 


A.
Hormone implants come in three forms.



1.  Natural Hormones



2.  Pelleted Synthetic



3.  Hormone-like substances


B.
They are placed under the skin or in the muscle.  They are used to improve average daily gain and feed efficiency, thus lowering input costs.

3.
Kinds of Feed Additives and Hormones.

A.
Antimicrobrial Drugs – antibiotics and chemoantibacterial (chemotherapeutic) compounds used as feed additives that kill or slow down the growth of some kinds of microorganisms.
Antibiotics are produced by living microorganisms.  Chemoantibacterial compounds are made from chemicals.  If the two are combined they are referred to as Chemobiotic.
1.  Common antibiotics – chlortetracycline, neomycin, oxytetracycline, penicillin, streptomycin, and tylosin.

2.  Common chemoantibacterial compounds – carbadox, furazolidone, nitrofurazone, and sulfamethazine.


B.
Hormones and Hormonelike Compounds

1.  Hormones are secreted by the adrenal cortex, ovaries, pancreas, and pituitary and regulate body functions.  

C.
Anthelmintics – or dewormers are used to control various species of worms infecting animals.  They are administered through water, shots or feed.


D.
Other Feed Additives – coccidiostats, sodium bicarbonate, ground limestone, iodinated casein, poloxalene, hydroxyzine, reserpine, trifluomeprazine, copper carbonate, copper chloride, copper oxide, copper sulfate, probiotics, and organic acids.
4.
Proper Method of Hormone Implantation.


A.
Secure animal with headgate or squeeze chute and use a halter to secure the animal’s head.


B.
Make sure needle is sharp, is not bent, and has no burrs.


C.
Remove any manure or dirt from injection site.  Thoroughly clean the needle between injections and the site before implantation with alcohol.  Do not use the same cotton swabs/sponges on the site and the needle.

D.
Read directions to make sure implant is placed in the correct location.  The needle should be pushed under the skin, towards the head, parallel to the ear.  

E.
The needle should be withdrawn slightly before injection.  The trigger should be slowly activated while slowly removing the needle.

5.
Proper Use of Feed Additives for Various Species of Animals


A.
Beef Cattle – The use of antibiotics and hormones greatly increase average daily gain and feed efficiency.



1.  Antibiotics are fed at low levels for continuous action against microorganisms.  These microorganisms can cause foot rot, liver abscess, respiratory diseases, and shipping fever.  Cattle are most vulnerable when they are under stress.



2.  Hormones are used to increase average daily gain and feed efficiency.  


3.  Hormone feed additives – Melengestrol acetate is a synthetic hormone that suppresses estrus in heifers and increases average daily gain and feed efficiency.  

B.
Dairy Cattle – The use of antibiotics to improve growth rate and reduce stress from the environment.  Antibiotics are used to improve feed efficiency, treat liver abscesses, foot rot, bloat, respiratory diseases, anaplasmosis, diarrhea and improve milk production.


1.  Other additives such as are:




A.  Anhydrous ammonia as a forage preservative for silage.
B.  Sodium bicarbonate to preserve pH.



C.  Isoacids improve digestion of fiber in the rumen.


C.
Sheep and Goats – Very few feed additives are approved.


1.  Antibiotics are used in feeder lamb feed rations.  They are usually broad spectrum and fed at low levels.  The response is improved feed efficiency and average daily gain.



2.  Special Purpose Additives like phenothiazine and thiabendazole are used to control worms.


D.
Swine – Feed Additives are used in swine rations from farrowing, weaning to breeding.  They are used to increase average daily gain and feed efficiency.  They should only be used when needed and at low levels.


1.  Anthelmintics when a worm infestation occurs, starting at 2-3 weeks of age.



2.  Other additives are used to promote growth or fight disease such as atrophic rhinitis, leptospirosis, or enteritis.


E.
Poultry – Feed additives are used for feed efficiency, growth, greater egg production, prevention and control of diseases.


F.
Horses – very little used.


1.  Chlortetracycline to reduce stress, increase feed efficiency and promote growth.



2.  Neomycin for bacterial enteritis and diarrhea.



3.  Phenothiazine for gastrointestinal worms.


G.
Refer to the Youth Pork Quality Assurance Plus 10 Good Production Practices.

H.
Have Veterinarian prescription for restricted use drugs



Read and Follow label directions,



Follow withdrawal restrictions
6.
Labeling and Regulation of Feed Additives and Hormones.

A.
In the United States, the Federal Food and Drug Administration (FDA) is responsible for regulating feed additives and hormones.  Regulations are changed from time to time as new research emerges pertaining to which species, age, level of dosage, and length of dosage.  Current information can be found in the Feed Additive Compendium. 

B.
Feed Label Requirements – The FDA requires all medicated feed to provide the following information on the label.


1.  the word “medicated” under the name of the feed.


2.  the specific purpose of the drugs in the feed.



3.  the name of each drug.



4.  amounts of each drug.



5.  withdrawel period.



6.  cautions against misuse.



7.  feeding directions.



8.  batch and control number for identification.


*See Website*
9.  Medicated feed is defined as any feed that has any level of one or more drugs.

7.
Proper Mixing of Feed Additives in Complete Rations.

A.
Proper mixing of feed is making sure all ingredients are the correct amount for each batch and that the batch is thoroughly mixed.  Then the same amount of each ingredient is in every part of the batch.
B.
The United States Department of Agriculture (USDA) is in charge of tissue testing in slaughter plants to look for illegal residues.  Illegal residues are any residues that are not labeled for food animals or legal residues that are in too high of a concentration for legal consumption.
C.
Use a standard procedure when mixing feeds.

1.  Read all labeled uses, mixing instructions, and all withdrawal times.


2.  Clean the mixer between batches.


3.  Do not overload the mixer.

4.  Premix drugs in a large enough quantity to help with accurate weighing and mixing.


5.  Follow all manufacturer’s instructions.

6.  Have a specific order of mixing.  Do not add all of each ingredient in at one time.

7.  Mix all medicated feeds first, then non-medicated, going from highest levels of medicated feed to lowest.


8.  Keep additives in a clean orderly area in original containers.

9.  Keep samples from each premix, supplement and medicated feeds for three months after the animals have been processed.

10.  Clean all augers, feed wagons, feeders, and holding bins between uses on medicated and non-medicated feeds.  Do not mix medicated feeds and non-medicated feeds in holding bins.
D.
Keeping Records – What to keep a record of?


1.  The date the batch was mixed.

2.  The order of mixing and the amount of each additive or medication.


3.  The mixing time for the batch.


4.  Feed storage location.

5.  The number, age and weight of the animals fed the batch and amount received per head.

6.  The feed additive/medication used, amount, and concentration in the batch.

7.  The date the bins, conveyors, feeders and mixers were cleaned.

8.
Health Issues and Concerns Relating to the use of Feed Additives.

A.
There is a growing concern that use of antibiotics in animal production has an adverse affect on human and animal health.
B.
The concern is that using antibiotics at subtherapeutic levels in livestock feeds, would result in the development of resistant strains of microorganisms that could not be controlled with antibiotics.

C.
To ban the use of antibiotics would raise the cost of animal products for the consumer.  The rate of gain of the animals would decrease, the amount of feed required would increase and death loss would increase resulting in less meat being produced and production costs being higher.  

D.
There is no evidence of an increase in animal or human health problems.  Many of the products used 30 years ago are still effective today against microorganisms.  

E.
Another concern of the FDA is carcinogenic effects of additives.  The 1958 Food Additives Amendments to the Food, Drug and Cosmetic Act of 1938 prohibits any food additive being added to feed that is a known carcinogen.

Discussion

1.
Discuss and explain feed additives and hormones used in beef cattle.  

2.
Explain to the students the importance of proper implantation and usage of implants.  

3.
Discuss and explain feed additives and hormones used in dairy cattle.  

4.
Discuss and explain feed additives and hormones used in sheep and goats.  

5.
Discuss and explain feed additives used in the swine industry.  

6.
Discuss and explain feed additives used in the poultry industry.  

7.
Explain the importance of regulations concerning the use of feed additives and hormones in livestock production. 

Label requirements:

· residues

· mixing procedure

· good records

· health and public concerns

8.
Activities

A.
Students can collect and evaluate various feed additives and hormone usage labels and share them with the class.

B.
A laboratory experience with beef cattle growth implants and proper procedure and technique demonstrated.

C.
Invite sales representatives or employees of animal health product companies to speak to the class about the pros and cons of using their products.

Summary
Feed additives and hormones are not necessary nutrients for livestock.  However, if used in the correct manner, they can increase growth and efficiency as well as improve the animal=s health.  Producers may benefit from the benefit from the use of these products if all label instructions are followed and they are used in the right perspective.  Producers and the agricultural industry must be increasingly aware of the growing public concern related to the use of these products in food animal production.

Evaluation

Written test

Skills test on implementing feeder calves

Individual Learning Activity

Lesson:
Feed Additives and Hormone Implants 
Assignment:
Choose one of the topics below and research it. Write a report on your findings that answers the question or explains the concept and shows why it is relevant to your life.

1.
Discuss the general use and purpose of feed additives and hormone implants.

2.
Describe the proper method of hormone implantation.

3. Discuss the proper use of feed additives for various species of animals.

4.
Discuss labeling and regulation of feed additives.

5.
Discuss the proper mixing of feed additives in complete rations.

6.
Discuss health issues and concerns relating to the use of feed additives.
Minimum Requirements:

1. Paper must be typed in 12 point font and at least one page in length. The paper may be double-spaced. 

2. At least two credible references must be properly cited.

3. All work must be original. No plagiarism! Any use of  

another’s ideas without giving credit will result in a zero.

4. Papers will be graded on content (amount of good information, accuracy, etc.) and mechanics (grammar, spelling, and punctuation.)

Due Date:

Points/Grade Available:

Individual Learning Activity Rubric

	Content - offers current information on the topic chosen, thoroughly covers each aspect of the question, and demonstrates understanding and mastery of the lesson. The paper should include information and issues of state and local importance.
	35 pts.



	Critical Analysis - logical process of analyzing and reporting information that examines and explains the topic selected. The paper should go beyond simply listing facts and must include why the concept is relevant to the student’s life. 
	25 pts.

	Organization- The paper should have an orderly structure that demonstrates a logical flow of ideas.
	15 pts.

	Mechanics- spelling, grammar, punctuation, font size, double spacing, citation, etc. Essentially, the paper should meet all specifications and be executed following rules of proper written English.
	15 pts.


Group Learning Activity
Lesson: 
Feed Additives and Hormone Implants 

Assignment: 
Choose one of the topics below and research it. With your group, prepare a presentation to teach the class your concept.

1.
Discuss the general use and purpose of feed additives and hormone implants.

2.
Describe the proper method of hormone implantation.

3.  Discuss the proper use of feed additives for various species of animals.
4.
Discuss labeling and regulation of feed additives.

5.
Discuss the proper mixing of feed additives in complete rations.

6.
Discuss health issues and concerns relating to the use of feed additives.

Your presentation should include the following:

1. A lesson plan outlining exactly what your group will teach and how the information will be taught

2. A Power Point of at least twelve slides

3. Notes containing the information the class will be responsible for (these can be printed and given to the class, written on the board, or part of the Power Point). A copy of the notes will be turned in to the instructor.

4. Some type of interactive activity for the class (game, problem solving activity, interactive model, etc.)

5. Your group must also prepare an assessment for the class. This assessment can be written or oral, but should show the instructor that the class understands and has retained the material being taught.

Due Date:

Points/Grade Available:

All work must be original. No plagiarism! Any use of  

another’s ideas without giving credit will result in a zero.

Group Learning Activity Rubric
	Lesson Plan – The group submits a thorough, detailed lesson plan highlighting the content and organization of their lesson.
	10 pts.

	PowerPoint – The group presents a Power Point of at least twelve slides that contains information and pictures vital to the lesson with additional information or examples for enhancement.
	20 pts.

	Interactive Activity – Some type of interactive activity is used to help teach the lesson. The activity should contribute to the mastery of content and involve the entire class in some way.
	15 pts.

	Assessment – A fair, thorough assessment is prepared and administered based on the information presented to the class. Poor grades on the assessment by a few members of the class are excusable, but if the entire class has difficulty, the points awarded in this category may be lowered at the discretion of the instructor.
	   15 pts.

	Content – The group should cover the concept (within reason) in entirety. The group may study actual lesson plans to help decide what should be emphasized.
	    25 pts.

	Overall Effect – The group is prepared, enthusiastic, and interesting, and the lesson flows smoothly. 
	    15 pts.


Presentation Learning Activity
Lesson:
Feed Additives and Hormone Implants

Assignment:
Choose one of the topics below, research it, and prepare a presentation that answers the question or explains the concept and shows why it is relevant to your life.

1.
Discuss the general use and purpose of feed additives and hormone implants.

2.
Describe the proper method of hormone implantation.

3. Discuss the proper use of feed additives for various species of animals.

4.
Discuss labeling and regulation of feed additives.

5.
Discuss the proper mixing of feed additives in complete rations.

6.
Discuss health issues and concerns relating to the use of feed additives.

Minimum Requirements:

Oral Report Option

1.   Write a paper on one of the topics and orally present your work to the class.

2.   Paper may be double-spaced and should be at least one page in length, resulting in a two to five minute presentation. 

3.   At least two references must be properly cited. 

4.   The presentation of the report will be graded secondary 

      to the content of the paper.

PowerPoint Option

1. Presentation should be at least ten slides in length

2. Presentation should include at least four photos.

3. Presentation should be two to five minutes in length.

4. Grammar and spelling will be graded by the same standards as any other written assignment.

5. At least two references must be properly cited.

Poster Option:

1. Prepare a poster that answers/explains one of the topics. You will present your poster to the class.

2. Your poster should include both text and graphics that help communicate your research.

3. At least two sources of information should be properly cited on the back of the poster.

4. Neatness and appearance of the poster will be graded.

5. Poster presentation should last two to five minutes.

Due Date:

Points/Grade Available:

For all presentations: All work must be original. No plagiarism! Any use of another’s work or ideas without giving proper credit will result in a zero.

Presentation Learning Activity Rubric

	Content- offers current information on the topic chosen, thoroughly covers each aspect of the question, and demonstrates understanding and mastery of the lesson. The presentation should include information and issues of state and local importance.
	40 pts.

	Critical Analysis/Organization – The presentation shows a logical process of analyzing and reporting information that examines and explains the topic selected. The presentation should go beyond simply listing facts and must include why the concept is relevant to the student’s life.
	20 pts.

	Presentation – The student makes a genuine effort to present, not just read the material. The student should present with confidence using techniques like eye contact and voice inflexion to make his or her point. Although content takes precedence over presentation, the experience of successfully presenting in front of a class is part of the basis of this assignment.
	25 pts.

	Mechanics- spelling, grammar, punctuation, font size, double spacing, citation, etc. Essentially, the presentation should meet all guidelines set forth and should be executed in proper written English. For the poster, this includes neatness and appearance.
	15 pts.


Teacher Notes

Essential question: 

Should feed additives and hormone implants be used in animal feeds?

Vocabulary

Feed additives

Hormones
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