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Course:AG-APM-01.432

Agricultural Animal Production 








and Management

Unit 7:

Feeding and Nutrition

Lesson 4:

Balancing Rations

Georgia Performance Standards: 

AG-APM-7 (d-e)
Academic Standards: 


SB1 (c), SB3, SES6 (a), SAP4
National Standards:               AS.04.01.01.b, AS.04.01.02.a
Objectives: 

1.
Classify feeds as roughages or concentrates.

2.
Describe the six functions of a balanced ration.

3.
Explain the characteristics of a balanced ration.

4.
Balance livestock rations using commonly accepted practices including using computers.

Teaching Time: 2.5 hours 

Grades: 9-12

Essential Question: What is a balanced ration composed of?

Unit Understandings, Themes, and Concepts:  
In this unit students will know the differences between roughage and concentrate animal feeds and the functions of a balanced ration. 

Primary Learning Goals:  

Students will classify feeds as roughages or concentrates and explain the characteristics of a balanced ration.
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. 
Also written materials related to feed analysis and feed mixing techniques.

Extension publication: ABalancing Feed Rations@

Materials and Equipment:
Overhead projector and transparencies, feed samples and individual ingredients to mix sample rations, feed analysis results, feed rations ingredient tags, and if possible, different types of mechanical feed mixers, set of scales.  

Students will need calculators for mathematical steps in balancing rations.  

Animal nutrition reference tables for nutrient values of feed stuffs.

Power Points: 

www.anslab.iastate.edu/Class/AnS319/.../2%20Nutrient%20Requirements.ppt
Georgia Performance Standards: 
AG-APM-7: (c-d)
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.

d. Classify feeds as roughages or concentrates and balance livestock rations.

e. Explain the characteristics and six functions of a balanced ration.

Academic Standards: 


SB1 (c), SB3, SES6 (a), SAP4
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

What do we call the animal feed we buy in a bag?  Ration.  A balanced ration is just as important to an animal as a balanced diet is to you and me.

1.
Classify Feeds as Roughages or Concentrates

A.
Roughages are livestock feeds that contain more than 18% crude fiber when dry.  Fodder, hay, pasture and silage are considered roughages.  Roughages are broken down into two general classes: legumes and nonlegumes..


1.
Legumes take nitrogen from the air and nodules on their 
roots that contain bacteria.  These bacteria “fix” nigrogen 
from the air and make it available to the plant.  They are 
typically higher in protein than nonlegumes.  Alfalfa, beans, 
clovers, lespedeza, peas, soybeans and trefoil are examples 
of legumes.



2.
Nonlegume roughages are usually lower in protein than 



legume roughages and cannot “fix” nitrogen from the air.  


Examples of nonlegumes are bluegrass, bromegrass, coastal 


bermuda, common bermuda, corn silage, fescue, fodders, 



orchard grass, prairie grasses, redtop, sorghum silage, and 


timothy.

B.
Concentrates are livestock feeds that contain less than 18% crude 

fiber when dry.  The two classes of concentrates are energy 


feeds and protein supplements.



1.
Energy feeds have less than 18% crude fiber and less than  


20% crude protein.  The most used energy feed is corn with 


barley, oats and sorghum grain being others that are more 


commonly used.  Examples of energy feeds include barley, 


corn, dried beet pulp, dried citrus pulp, dried whey, ground 


ear corn, oats, rye, sorghum grain, wheat, wheat bran and 


wheat middlings.


2.
Protein supplements have less than 18% crude fiber and 



more than 20% crude protein.  Protein supplements are 



broken down by the source of their protein, which are 



animal proteins and vegetable proteins.



A.
Examples of animal proteins are blood meal, meat and 



bone meal, dried skimmed milk, dried whole milk, 




feather meal, fish meal, meat scraps and tankage.  




Animal proteins have a more balanced amount of the 



essential amino acids than plant proteins.  



B.
Examples of vegetable proteins are brewer’s dried 




grains, corn gluten feed, cottonseed meal, distiller’s 



dried grains, linseed oil meal, peanut oil meal, and 




soybean oil meal.  Most contain less than 47% crude 



protein.  Soybean oil meal is the most widely used 




because it also can provide the necessary amino acids 



to balance a swine or poultry ration with cereal 




grains.  Only vegetable proteins are allowed to meet 



protein requirements in ruminant rations.  Non-




ruminant rations sometimes requires animal protein in 



the rations when using other plants protein sources 



than soybean meal.

2.
Describe the Six Functions of a Balanced Ration


The six functions of a balanced ration are maintenance, growth, 
fattening, production, reproduction, and work.  These six cover the uses 
of nutrients in a ration.

A.
Maintenance – Maintenance is the functioning of each of the vital 

body processes such as the lungs, heart, normal body 



temperature, repairing of body tissues, and replacing of minerals 

and vitamins.  About one half of a normal balance ration goes 


towards maintenance, while an animal on “full feed” uses about one 

third towards maintenance.

B.
Growth – Growth is next after maintenance is reached.  Animals 

mature and increase in the size of their bones, connective tissue, 

muscles and organs as they grow.

C.
Fattening – After maintenance and growth, feed nutrients may be 

used for fattening.  Fat is stored in the tissues of the body.  


Marbling is the fat stored within the muscles, which help make 


the meat juicy increase the flavor.  The object of fattening is 


to obtain the right amount of fat in the muscles without having 


too much fat.


D.
Production – Production requires nutrients and the kind of 


nutrients depends on the kind of production.  Cattle, swine 


chickens and sheep produce meat.  Cattle, swine, horses, sheep 


and goats produce milk for their young.  Cattle and dairy goats 


produce milk for human use.  

E.
Reproduction – The proper nutrition for reproduction affects the 

stages of reproduction.  The stages of reproduction that require 

proper nutrition are prebreeding and pregnancy/gestation

F.
Work – Work would include horses when they are ridden and 


performance animals.  The other needs of the animal must be met 

before nutrients are available for work.  
3.
Explain the Characteristics of a Balanced Ration


A.
A ration is defined as the amount of feed given to an animal to 


meet its needs during a 24 hour period.  A ration is balanced when 

it provides all the nutrients in proper proportion needed by an 


animal for a specific task.  



A diet is a ration without a specifying a time period.



A palatable ration is one that tastes good to the animal.  A ration 

must be palatable in order for the animal to eat it.  Mold, insects, 

rodents, weather damage, and age can all affect palatability.


A balanced ration should be a mixture of concentrates and 


roughages designed for a specific species, at a specific age, for 

them to meet a specific function.
4.
Balance Livestock Rations Using Commonly Accepted Practices Including Computers


A.
To balance a ration the following information must be found; the 

animal’s nutrient requirements and the nutrient composition of the 

feedstuffs to be used.  The nutrient composition would also 


include the dry matter percentage and the dry matter value 


verses the as-fed value.

B.
100% Dry Matter verses As-Fed Basis.


100% Dry matter is the value of the nutrients in a feedstuff 


without any moisture present.



As-fed Basis is the value of the nutrients in a feedstuff based on 

the average amount of moisture in the feed.


It is easier to compare feeds that have different moisture 


contents when using the 100% dry matter basis.  But, the values 

must be changed to an as-fed basis to determine the amount of 

actual feed needed.


To convert from as-fed (air-dry) basis to 100% dry matter basis:

a = b x c


When:
a = pounds (kilograms) of feed on 100% dry matter basis




b = pounds (kilograms) of feed on an as-fed (air-dry) basis




c = the percent of dry matter in the feed (refer to table)



To convert from 100% dry matter basis to as-fed (air-dry) basis:

b = a ÷ c


C.
Steps to Balancing a Ration


1.  Identify the animals – species, age, weight, and its function.



2.  Determine the animal’s nutrient needs using a nutrient 



requirement table (feeding standards).



3.  Select the feeds to be in the ration and determine the 



nutrient content from the feed composition table.



4.  Calculate the amount of each feed to be used in the ration. 



(Pearson Square)



5.   Compare the ration formulated against the requirements of 



the animal.  Make sure it meets the mineral and vitamin 



content and recalculate if any of the nutrients are in 



excessive amounts.


D.
Using the Pearson Square


The Pearson Square is used to show the proportions or 



percentages of two feeds to be mixed together to give a percent 

of the needed nutrient.  The Pearson Square may also be used to 

find out how much of two different grains can be mixed together 

with a supplement.  It can be used to mix two protein supplements 

with one grain source.  The Pearson Square Method is not 


restricted to rations, it can be used for solving for any ratios and 

proportions.


E.
Algebraic Equations to Balance Rations

Equation 1:

X + Y = total pounds (kilograms) of mix needed


Equation 2:

(percent nutrient in grain) x (X) + 




(percent nutrient in supplement) x (Y) = 




pounds (or kilograms) of nutrient desired in mix


Either X or Y must be canceled by the multiplication of equation 1 

by the percentage of nutrient for either X or Y.  The resulting 


equation 3 is then subtracted from equation 2.


F.
Using Computers to Balance Rations


Computer ration balancing software is available from numerous 


sources.  Computers can do it quickly and can calculate a least cost 

ration.  


G.
Ration Balancing Information:
http://oregonstate.edu/dept/EOARC/abouthome/scientists/documents/DWB26.pdf
http://pods.dasnr.okstate.edu/docushare/dsweb/Get/Document-2131/ANSI-3501web.pdf
http://www.ncsu.edu/project/swine_extension/nutrition/formulate.htm
http://www.luresext.edu/goats/research/nutr_calc.htm
http://www.ext.colostate.edu/pubs/livestk/01618.pdf
http://www.uky.edu/Ag/AnimalSciences/pubs/asc115.pdf
Discussion

1.
What is a ration?  

Total amount of feed an animal is allowed in a 24-hour period.

2.
Discuss and define the differences between roughage and concentrates in feed rations.  

May show students small samples of each.

3.
Explain the importance in knowing what types of plants are poisonous in the region and what the symptoms are of each particular plant. See book                          

4.
Discuss the characteristics and functions of a good feed ration for livestock.

5.
Explain the general principles behind the concept of balancing feed rations.  

Dry matter, total protein, digestible protein, energy, total digestible nutrients, balancing vitamins and minerals.

6.
Explain the importance of feed sampling and analysis.  

Discuss the parts of a feed analysis report.  Have students bring in a variety of feed samples to be analyzed.

7.
Discuss the difference between 100 percent dry matter basis and as-fed basis as it relates to livestock feed rations.  

Have students work sample conversion problems.

8.
Explain and discuss the basic rules of thumb used for balancing beef, swine, sheep, goats, horses and poultry rations.  

Emphasize that these parameters will be widely used in daily livestock production.

9.
Explain and discuss the five primary steps to balancing any feed ration.

10.
Explain and discuss three ways of balancing livestock feed rations:

A.
Pearson Square

B.
Algebraic Equations

C.
Computers

Summary
Feeding a correctly balanced ration is an important key to successful livestock production.  Every producer should give careful consideration in formulating feed rations that are appropriate for livestock being produced.  

Remember to follow rules of thumb for feeding different groups of livestock and balance rations using methods you feel most comfortable with.

Students learning activities 

Students should balance rations for beef, sheep, swine, horses, and poultry using both the Pearson Square and Algebraic Equation methods.

Students should gain experience using a widely accepted computer program to balance feed rations.

Students should select and sample a ration to be analyzed, then interpret that analysis.

Students should take a field trip to observe different types of ration formulation and mixing equipment.

Encourage guest speakers in the area of animal nutrition and feed ration formulation

Evaluation

Written test

Individual Learning Activity

Lesson:
Balancing Rations 
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.
Classify feeds as roughages or concentrates.

2.
Describe the six functions of a balanced ration.

3.
Explain the characteristics of a balanced ration.

4.

Balance livestock rations using commonly accepted practices including using computers.
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: 
Balancing Rations 

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

1.
Classify feeds as roughages or concentrates.

2.
Describe the six functions of a balanced ration.

3.
Explain the characteristics of a balanced ration.




4.
Balance livestock rations using commonly accepted practices including using computers.
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:
Balancing Rations

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.
Classify feeds as roughages or concentrates.

2.
Describe the six functions of a balanced ration.

3.
Explain the characteristics of a balanced ration.

4.

Balance livestock rations using commonly accepted practices including using computers.

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

1. What is a ration?

2. Discuss and define the differences between roughage and concentrates in feed rations.  
Teacher Notes

Essential Question:

 What is a balanced ration composed of?

Vocabulary

Ration

Balanced ration

Roughage

Concentrate
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