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Course:
AG-APM-01.432      Agricultural Animal Production and Management

Unit 13:

Dairy Production

Lesson 1:

Introduction to the Dairy Industry

Georgia Performance Standards:   
   AG-AMP-13 (a-b)
Academic Standards:

SCSh4, SCSh6
National Standards:                                   AS.01.01.02.a, AS.01.01.02.b
Objectives: 

1.
Identify the major areas of dairy production in the United States and compare dairy production among the states.

2.  
Discuss breeds of dairy cows and their characteristics.

3. 
Demonstrate the steps used to milk cows in the modern dairy.

4. 
Determine the per capita consumption of various dairy products.

5.  Assess the uses of milk from species other than cows in the dairy industry.

6.  Identify dairy products.

Teaching Time: 5 hours
Grades: 9-12

Essential Question: How is the dairy industry utilized in the United States?
Unit Understandings, Themes, and Concepts:  
In this unit students will gain an understanding of the dairy industry, its importance, and the characteristics of dairy cattle. Students will also learn about dairy products and consumption patterns.
Primary Learning Goals:  

Students will be able to identify characteristics of dairy cattle, explain the importance of the dairy industry, and discuss the products and benefits of the dairy industry.
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:

Herren, Ray. The Science of Animal Agriculture.  Delmar Publishers, Inc. Albany, NY.  

Flanders, Frank & Ray Herren. The Science of Animal Agriculture Lab Manual.  Delmar Publishers, Inc. Albany, NY. 

National Dairy Council Website <www.nationaldairycouncil.org>

Ag Ed CD, current version. Georgia Ag Ed Curriculum Office; Athens, Georgia.


Power Point Presentation:  01432-8.1 Brief Overview of Dairy Goats

James R. Gillespie, Modern Livestock & Poultry Production,  Delmar 


Publishers.  

Materials and Equipment:

Materials listed in the lab manual

Projector with computer hook-up for presentation

Ag Ed Worksheets (see below) and Power Point Presentation

Power Points:

Georgia Performance Standards:   AG-AMP-13 (a-b)
AG-APM-13:
Students will identify the dairy cattle breeds and their importance in the dairy industry.

a. Discuss breeds of dairy cows and their characteristics.

b. Identify uses of dairy products.

Academic Standards:    SCSh4, SCSh6
SCSh4 The student uses tools and instruments for observing, measuring, and manipulating scientific equipment and materials. 

SCSh6 The student communicates scientific investigations and information clearly. 

Teaching Procedure

Introduction and Mental Set

Ask students to read the introduction to dairy production in the text (Herren).

Discussion

1.
Review and discuss major areas of milk production in the United States.  


A.  
Determine the five leading milk-producing states in the U.S.  Ask students to guess one of the states before reading the answers. 



  
i.
Wisconsin



   
ii.  
California



  
iii.  New York



 
iv.  Minnesota



   
v.  
Pennsylvania


B.  Discuss why they are the highest producing states.




i.
These states produce more forage for proper feeding





than other states.




ii.  
They also have high concentrations of population in large cities located in these states.


C
Discuss trends in Dairy Production.



1.
Number of cows per farm decreasing



2.
Number of dairy farms decreasing



3.
Milk production increasing



4.
Increase in % of cattle on DHIA, Dairy Herd Improvement Association.



5.
Increased production of Grade A milk vs. Grade B (manufacturing milk).



6.
Increase in Milk Production in West and Southwest




A. Long term population shift to these areas




B. More favorable climate




C. Economies of Scale





D. Higher milk production per cow




E.
A more favorable attitude toward economic growth

2.
The Purebred Dairy Cattle Association


A.
Developed uniform rules for official testing


B.
Developed the Unified Score Card 


C.
Develop uniform rules for Artificial Insemination


D.
Influence policy affecting the Dairy Industry

2.
Introduce breeds of dairy cows and general characteristics




A.  Review quickly the six major breeds.  Ask students to name the breeds before revealing them.






i.
Holstein






ii.
Jersey






iii.
Milking Shorthorn






iv.
Aryshire






v.
Guernsey






vi.
Brown Swiss


B.  Discuss why Holstein’s are the #1 breed in the U.S.




i.  
High producing




ii.
Low milk fat

 3.
Introduce the equipment and processes of a modern dairy.

A.
Use of a milking parlor and its design

B.
Milking equipment

C.
Milk transport equipment


D.  
Use the “Dairy Farm Project” worksheet to visualize costs and operating procedures that are required for managing a dairy farm, or use “Intro to the Dairy Industry Activity” template.  See below.


4.
Discuss the nutritive value of milk (from the National Dairy Council website).



A.   See chart below.

5.
Review the per capita consumption of dairy products.

A. 
Ask students to come up with all the different dairy products they can buy in the grocery store.  Write answers on the board and discuss.



6.  
Introduce the parts of the cow’s digestive system.



A.  
Include rumen, reticulum, omasum, abomasum, and their functions.


B.  
Compare the relative sizes of the compartments of a newborn calf verses an adult cow.


7.
Discuss the role of other species’ milk in the dairy industry.



A.  
Ask students to list animals other than dairy cows, whose milk we use for our food supply, and in what products we utilize the milk.  



B.
Compare the nutritive value of goat’s milk verses cow’s milk.



i.   A ewe’s milk has twice the fat and 40% more protein




    than cow’s milk. 


C.  
View Power Point Presentation 01432-8.1 ‘Brief Overview of Dairy Goats’ on the Ag Ed CD for general information on dairy goat’s and their characteristics. 

8.
Activity

Have students complete the laboratory activity titled, The Value of the Dairy Industry, from the reference lab manual (Herren and Flanders).

Summary


Review key points with students.

Evaluation
Written test



Laboratory activity
1. Visit Dairy to view milking parlor, milking process, cattle feeding, calf rearing, herd management of dry cattle/producing cattle and cattle selection.

2. Make butter and discuss process.

Break-Down of the Nutritive Value of Milk (From the National Dairy Council)
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Dairy Farm Project Activity 

You have inherited a small, 100 acre / 50 head of cattle dairy farm in Georgia.  It is your job to make good management decisions so that your farm will make a profit.  From the choices listed below, choose what you think would be the best management decisions and the worst management decisions, and find out how much profit you would make from each set of decisions by adding your choices to the worksheet.

In order to get your dairy up-and-running, you first need to decide what type of cows you would like to be milking at your farm, based on what you have learned about the breeds.   This will determine how many pounds of milk are produced.  Pick a breed from #1.    

1.  Type of cow:


Holstein:  17,000lbs. milk


Jersey:  15,000lbs. milk

To get your income from milk, multiply the pounds of milk produced from your breed by the price/pound of milk ($.1050).  For example, if you picked Holstein’s:

17,000 lbs./milk *$.1050/lb= $1,785 income from milk

Put your answer in Section A of the budget under “your farm”.  Add up your income from A and B and put it in C.  This is the income you will recieve from one cow per year. 

Now it is time to figure out your expenses.  First determine your feed cost (See #4).  For example, if you picked Holstein’s, your feed cost is going to be more because you are feeding a higher producing/larger framed cow.  Add your feed cost to section D under “your farm”.

4.  Feed cost:


Holstein:  $1,000


Jersey:
$800 

Now you need to decide if you will use artificial insemination or a bull for breeding (See #5).  If you use artificial insemination, your health costs will be lower because you have less risk of disease and less damage to cows by the bull.  Add your costs under sections E and F of “your farm”.

5. Breeding and Health costs:


Artificial Insemination:   
Breeding cost: $30
Health cost:  $0      


Bull: 


Breeding cost:  $25
Health cost:  $10

Health costs should also include vaccinating for certain diseases.  You and your veterinarian can come up with a herd health program.  Please choose from one of the herd health programs and add it to your health costs found in #5.

6.  Health:


Complete coverage of all diseases:  $35


Coverage of only the basic diseases:  $20

(If you choose this option you must subtract 1000 lbs. of milk from your total production and you must refigure your income.  Losses are due to sick and non-producing cows.) 
 

Total your expenses by adding rows D-M.  This is how much it will cost you to run your dairy.  

BUDGET FOR A DAIRY COW OPERATION-YEAR 1 





Example($/cow)

Your Farm($/cow)
Income:                               





A.  Milk @ $10.50/lb.      

1,785 (.1050*17000lbs)
            

B. Cull cow and calf sales             
230



230            



__________________________________________________________________

C. Total                                
$2015        

     $

Expenses:

D. Feed                                   
$1,000            



E. Bedding                                 
32             


32




F. Breeding                                
30             




G. Health                                  
35             




H. Supplies                                
30             


30

 I. Utilities                               
50             


50

 J. Records                                 
22             


22

 K. Machinery                               
85                        

85

 L. Capital investment:

460



460

  (interest, depreciation, taxes)                      

__________________________________________________________________

N. Total



$1,744


$

Now figure out the profit per cow by subtracting the expenses from you income (N-C), and place it in section O under “your herd”.

O.  Profit


$271 per cow

$

Figure out your profit per herd by taking you profit per cow and multiplying it by the number of cows in your herd, and place your answer in Section P under “your herd”.

P.  Profit per herd per year

$13,500


$

Introduction to Dairy Industry Activity


Have students research on the web or call local dairy farmers to find basic costs incurred on a dairy farm.  For example: 

1.  Cost of 1 dairy cow  $_____ 

2.  How much milk does an average cow produce? _____ lbs./day 

3.  Cost of feed for 1 cow ______$/day 

4.  Amount a farmer much can sell a gallon of milk for_____$/gal. 

5.  Total cost of equipment $_____ 

6.  Cost of antibiotics _____ $/animal/month or year

Sample Questions for Written Evaluation


Taken from Georgia 4-H Dairy Quiz Bowl


Written by Warren Gilson, University of Georgia

-The stomach of a ruminant has how many compartments?  FOUR

-What is the second or “honeycomb” portion of the dairy cow’s stomach?  RETICULUM

-Which stomach compartment is sometimes called the “manyplies”?  OMASUM

-Which of the 4 compartment’s of a cow’s stomach is considered the true stomach?  ABOMASUM

-The majority of total digestion in a mature cow occurs in which compartment?  RUMEN

-Which compartment of the cow’s digestive system is known as the fermentation vat?   RUMEN

-What is the primary function of the omasum?  DEHYDRATION OF PARTIALLY DIGESTED FOOD

-The major compartment of a mature cow’s stomach is the:  rumen, reticulum, omasum, or abomasum?  RUMEN

-The major compartment of a newborn calf’s stomach is which one of these: rumen, reticulum, omasum, abomasum?  ABOMASUM  

-Name several input costs on a dairy farm.  FEED, LABOR, DEPRECIATION, SEED, FERTILIZER, UTILITIES, RENT, ETC.


-What is the largest solid component of whey?  LACTOSE


-Milk is approximately what percent water?  87%


-What is the largest component of milk?  WATER


-What is milk sugar called?  LACTOSE

-Which of the major dairy goat breeds produces milk with the highest average butterfat?  NUBIAN

-Which of the following is not a breed of dairy goat:  Nubian, French Alpine, Angora, Toggenburg, or Saanen?  ANGORA

Individual Learning Activity

Lesson:
Introduction to the Dairy Industry 
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.
Identify the major areas of dairy production in the United States and compare dairy production among the states.

2.  
Discuss breeds of dairy cows and their characteristics.

3. 
Demonstrate the steps used to milk cows in the modern dairy.

4. 
Determine the per capita consumption of various dairy products.

5.  Assess the uses of milk from species other than cows in the dairy industry.

6.  Identify dairy products.

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: 
Introduction to the Dairy Industry 

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

1.
Identify the major areas of dairy production in the United States and compare dairy production among the states.

2.  
Discuss breeds of dairy cows and their characteristics.

3. 
Demonstrate the steps used to milk cows in the modern dairy.

4. 
Determine the per capita consumption of various dairy products.

5.  Assess the uses of milk from species other than cows in the dairy industry.

6.  Identify dairy products.

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:
Introduction to the Dairy Industry

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.
Identify the major areas of dairy production in the United States and compare dairy production among the states.

2.  
Discuss breeds of dairy cows and their characteristics.

3. 
Demonstrate the steps used to milk cows in the modern dairy.

4. 
Determine the per capita consumption of various dairy products.

5.  Assess the uses of milk from species other than cows in the dairy industry.

6.  Identify dairy products.

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.


Lesson Evaluation
See activities and sample questions for evaluation above.

 Teacher Notes

Essential Question: How is the dairy industry utilized in the United States?

Vocabulary

6
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