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UNIT OBJECTIVE

After completion of this unit, students should be able to describe the procedure for determining dry matter content of a feed and distinguish between concentrates and roughages.  Students should also be able to calculate feed costs and balance rations.  This knowledge will be demonstrated by completion of assignment sheets and a unit test with a minimum of 85 percent accuracy.

SPECIFIC OBJECTIVES AND COMPETENCIES

After completion of this unit, the student should be able to:

1.
Match terms associated with feeding livestock to their appropriate definitions.

2.
Complete a chart showing composition of feed.

3.
List three methods used to determine value of feed.

4.
Describe the procedure for determining dry matter content of a feed.

5.
Distinguish between concentrates and roughages.

6.
List four factors that affect the feeding value of feeds.

7.
Match the most common feed grains to their characteristics.

8.
Name the three most common methods of preparing grains.

9.
List four common sources of protein.

10.
Compare plant and animal protein.

11.
Describe three considerations concerning feeding minerals to livestock.

12.
List four pieces of information found on feed tags.

13.
Describe two advantages and two limitations of using computers for balancing rations.

14.
Calculate feed cost per cwt of TDN and per cwt of protein.

15.
Convert values from a dry-matter basis to an as-fed basis and vice-versa.

16.
Balance a ration for protein using the Pearson's Square method.

17.
Balance a ration using the trial-and-error method.
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SUGGESTED ACTIVITIES

I.
Suggested activities for the instructor

A.
Make transparencies and necessary copies of materials.

B.
Provide students with objectives.

C.
Provide students with information and discuss.

D.
Provide students with assignment sheets.

(Caution:  Check assignments to determine if they are the appropriate difficulty for the students the lesson will be presented to.  Some are simple while others require some advanced thinking.)

E.
Develop additional assignments appropriate for the students the lesson will be presented to.

F.
Obtain additional feed nutrient charts from the National Research Council, Printing and Publishing Office, National Academy of Sciences, 2101 Constitution Avenue N.W., Washington, D.C.  20418 or from other appropriate sources.

(Note:  The feed composition table listed in this unit is very limited.)

G.
Obtain samples of various kinds and forms of feed for students to see.

H.
Arrange a demonstration of computer ration formulation by an extension agent, local post-secondary school or private computer company.

I.
Obtain samples of feed tags for the students to see.

J.
Arrange a tour of a feed plant or a local feed store.

K.
Make visual aids to help students with the concepts of ration balancing.

L.
Review and give test.

M.
Reteach and retest if necessary.

II.
Instructional materials

A.
Objective sheet

B.
Suggested activities

C.
Information sheet

D.
Transparency masters

1.
TM 1--Feed Composition

2.
TM 2--Classification of Concentrates

3.
TM 3--Classification of Roughages

4.
TM 4--Commercial Feed Tag

5.
TM 5--Using Pearson's Square

6.
TM 6--Pearson's Square

E.
Handout

1.
HO 1--Average Composition of Common Feeds

F.
Assignment sheets

1.
AS 1--Convert Values From a Dry Matter Basis to an As-Fed Basis and Vice-Versa

2.
AS 2--Balance a Ration for Protein Using the Pearson's Square Method

3.
AS 3--Balance as Ration Using the Trial-And-Error Method

G.
Answers to assignment sheets

H.
Test

I.
Answers to test

III.
Unit references:

A.
Barrick, R. Kirby, Harmon, Hobart L.,  Animal Production and Management.  McGraw-Hill Book Company, 1988.

B.
Campbell, John R. and Lasley, John F.,  The Science of Animals That Serve Mankind.  McGraw-Hill Book Company, 1975.

C.
Cow-Calf Management Guide, Cattleman's Library.  University of Idaho Cooperative Extension Service, 1980.

D.
Ensminger, M.E., Animal Science.  The Interstate Printers and Publishers,  Danville, Illinois, 1977.

E.
Gillespie, James R.,  Animal Nutrition and Feeding.  Delmar Publishers, Inc., 1987.

F.
Jurgens, Marshall H.,  Applied Animal Feeding and Nutrition.   Kendall/Hunt Publishing Company, Dubuque, Iowa, 1974.

G.
Patton, Westley R., Cassard, Daniel W., and Juergenson, Elwood M.,  Approved Practices in Feeds and Feeding.  The Interstate Printers and Publishers,  Danville, Illinois, 1977.
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INFORMATION SHEET

I.
Terms and definitions

A.
Ration--Feed allowed an animal for a 24 hour period

B.
Balanced ration--Ration which supplies nutrients in the proper amounts

C.
Composition--The way something is made up or put together

D.
Concentrates--Feed high in total digestible nutrients and low in fiber

E.
Roughages--Feed high in fiber and low in total digestible nutrients

F.
TDN--Total digestible nutrients; percentage of all digestible matter in a feed except minerals 

G.
NFE--Nitrogen-free extract; contains the sugars and starches

(Note:  NFE is what is left in the feed after water, ash, fiber, crude protein and fat have been removed.)

H.
Ash--Non-organic part of the feed; minerals

I.
Protein--Nutrient made up of chains of amino acids which contain nitrogen; "building blocks" of muscles

J.
Amino acids--Basic unit of protein; protein quality is determined by what kind and how many amino acids it contains

K.
Essential amino acid--Amino acid which an animal cannot manufacture in large enough amounts to meet its needs; must be supplied in feed

L.
Crude protein--Calculated protein based on nitrogen content

M.
Digestible protein--Amount of protein that actually can be digested by an animal

(Note:  Most digestion trials have been performed on ruminants and digestible protein information is therefore not as valid for monogastrics.)

N.
Tankage--Ground meat and bone by-products; used as a protein supplement

O.
Carbohydrate--Nutrient that supplies most of the energy needs; easily digested and absorbed, but is not stored in the body

P.
Fat--Stored energy

Q.
Lignin--Indigestible component of fiber

R.
Feed grains--Grains used in animal feeds as opposed to food grains which are used for humans

S.
As-fed--Feed containing the amount of water it usually contains when fed to the animal

(Note:  Nutrient content is calculated as a percentage of the feed containing the water, as-fed, or as a percentage of the feed minus the water, dry matter.)

T.
Dry matter--Feed left after the water has been removed

U.
Organic matter--Substance from living organisms

V.
Palatability--Flavor of the feed

W.
Maintenance level--Level at which nutrients are meeting an animal's basic needs, but does not provide any energy for production or weight gain

X.
Silage--Feed that is stored without drying and becomes fermented; usually stored with 60% to 67% moisture content

Y.
CWT--Hundred weight or 100 pounds

II.
Composition of feed  (Transparency 1)

(Note:  The amounts of the following may change drastically from one feed to the next.)

A.
Water

B.
Dry matter

1.
Ash--Minerals

2.
Organic matter

a.
Protein

(Note:  All protein contains nitrogen and is made up of chains of amino acids.)

b.
Carbohydrates

(1)
Crude fiber (cellulose)

(2)
Nitrogen-free extract

(a)
Simple sugar

(b)
Compound sugar

(c)
Starch

c.
Vitamins

d.
Fat

III.
Methods used to determine value of a feed

A.
Cost per unit weight

B.
Cost per unit weight of TDN

C.
Cost per unit weight of protein

IV.
Determining dry matter content of a feed

A.
Finely grind a feed sample and weigh

B.
Dry sample in oven

C.
Weigh sample again, divide by the first weight and multiply by 100; this answer is the percentage dry matter of the feed

(Note:  Do not forget to subtract the weight of the container each time the sample is weighed.)

Example:
4.1
lb
Original weight of feed and container

- .1  
lb
Weight of container

4.0
lb
Original weight of feed

3.5
lb
Weight of feed and container after drying

- .1  
lb
Weight of container

3.4
lb
Weight of feed after drying

(3.4   4) x 100 = 85% dry matter in feed

V.
Differences between concentrates and roughages  (Transparencies 2, 3)

A.
Concentrates  (Transparency 2)

1.
High in energy (TDN and NFE)

2.
Low in crude fiber

3.
Include the following:  cereal grains; soybean and cottonseed meal; corn gluten; wheat bran

4.
May be high or low in protein content

(Note:  Concentrates high in protein are usually called protein supplements or protein concentrates.)

B.
Roughages  (Transparency 3)

1.
High in crude fiber (over 18%); bulky

2.
Low in energy (40% NFE)

3.
Include the following:  hay, pasture, silage

4.
May be high or low quality

(Note:  A high quality hay has less than 30% fiber and more than 15% protein.)

VI.
Factors affecting feeding value of feeds

A.
Time of harvest

(Note:  Forages are more nutritious when harvested early.)

B.
Harvesting and storage conditions

(Note:  Silage preserves more of the plant nutrients than other forms of feed.)

C.
Soil conditions

D.
Palatability

E.
Fiber and lignin content

F.
Form

(Note:  Finer feeds are consumed more readily, but are usually not as digestible since they stay in the digestive tract a shorter time.)

G.
Type of animal

Example:
Ruminants can use roughages much more effectively than non-ruminants

H.
Amount being fed

(Note:  An animal's ability to effectively utilize feeds is best at maintenance levels and decreases as the animal approaches full feed.)

VII.
Characteristics of major feed grains

A.
Corn

1.
Most important livestock grain

2.
High in TDN

3.
Low in protein

B.
Barley

1.
Most commonly used in the western United States

2.
Comparable to corn in feed value

C.
Oats

1.
Lower in TDN but higher in protein than corn

2.
Bulkier than corn

(Note:  This bulk helps keep digestive systems working properly.)

D.
Wheat

1.
Similar in TDN to corn with more protein

2.
Usually more expensive than other grains

3.
Should not be over 50% of ration for cattle as it ferments faster in the rumen than other grains

E.
Grain sorghums

1.
Slightly lower in energy but higher in protein than corn

2.
Must be ground for maximum digestibility

F.
Rye

1.
Least palatable of all grains

2.
Should be limited to not over 25% of ration

VIII.
Common methods of preparing grains

A.
Grinding

B.
Rolling

C.
Pelleting

IX.
Common sources of protein

A.
Oil seed meals

Examples:
Soybean meal, cottonseed meal, linseed meal, peanut meal, sunflower seed meal

B.
Whole soybeans and cottonseeds

C.
Meat scraps and tankage

D.
Fish meal

E.
Milk products

F.
Urea

(Note:  Urea is a non-protein nitrogen source that ruminants can use in limited quantities to manufacture protein.)

X.
Animal versus plant protein

A.
Plant protein--Generally of lower quality, meaning it does not contain all of the essential amino acids

(Note:  Soybeans are of relatively high quality, containing most of the essential amino acids.)

B.
Animal protein

1.
High quality, meaning they contain the essential amino acids in the proper balance

2.
Usually more expensive

XI.
Feeding minerals

A.
Minerals cannot be manufactured by the animal and therefore must be supplied in the feed

B.
Minerals must be balanced in the ration--too much of one mineral can make 
another mineral unavailable to the animal

C.
Calcium, phosphorus and salt are the minerals most commonly fed

(Note:  Trace minerals are often supplied through trace mineral salt.)

XII.
Information on feed tags  (Transparency 4)

A.
Minimum of ____________% crude protein

B.
Minimum of ____________% crude fat

C.
Maximum of ____________% fiber

D.
Ash content

E.
Mineral content

(Note:  This in only included if the feed contains a significant amount of minerals.)

F.
Ingredients

(Note:  This is not always included.)

XIII.
Using computers for balancing rations

A.
Advantages

1.
Computers can balance rations with many different feeds in a very short time

2.
Computers can include feed cost as a consideration when balancing rations with very little extra operator effort

3.
Feed and price substitutions can be made quickly

B.
Limitations

1.
Computers must still be supplied with accurate feed analyses, animal nutrient requirements and limitations on amounts of certain feeds

(Note:  Feeds vary widely in nutrient content and animal nutrient requirements will depend on production goals, animal condition, environmental factors, etc.)

2.
Computer may not be able to consider other factors which could affect the particular situation

Example:
Some feeds may not mix well in certain proportions; feed price may change with amount of feed bought; individual animals may require additional nutrients

XIV.
Calculating feed cost  (Handout 1 may be useful for the rest of this unit.)

(Note:  While a particular feed may be less per pound, it may actually be more expensive than another feed when the price for the nutrients it provides is calculated.)

A.
Feed cost per pound of TDN--divide cost of feed by percent of TDN, as-fed basis

Example:
Barley has approximately 74% TDN on an as-fed basis.

This barley costs $7.00 per cwt.

$7.00 ÷ .74 = $9.46 per cwt of TDN

B.
Feed cost per pound of protein--divide cost of feed by percent of protein, as-fed basis

Example:
Cottonseed meal has approximately 41% protein on an as-fed basis.

The cottonseed meal costs $25.00 per cwt.

$25.00 ÷ .41 = $60.98 per cwt of protein

XV.
Converting between dry matter and as-fed values

(Note:  Nutrient values will either be on a dry matter or as-fed basis.  Before balancing a ration all values must be converted to either one or the other.  It is often easier to balance the ration using dry matter figures and only convert to an as-fed basis after the ration is balanced.  Part "C" explains how to do this.)

A.
Converting dry matter nutrient values to an as-fed basis--multiply nutrient percentage by the percentage of dry matter in the feed

Example:
Hay = 85% dry matter (15% moisture)

Hay = 19% crude protein on a dry matter basis

.19 x .85 = .1615 or 16.15% protein on an as-fed basis

B.
Converting as-fed nutrient values to a dry matter basis--divide percentage of nutrient by percentage of dry matter in the feed

Example:
Hay = 85% dry matter (15% moisture)

Hay = 16.15% protein on an as-fed basis

.1615÷.85 = .19 or 19% protein on a dry matter basis

C.
Converting dry matter weight of a feed to an equivalent as-fed weight--divide the dry matter weight of the feed by the feed's normal percentage of dry matter

Example:
You have calculated that your heifers need 9 pounds of dry matter.

You are feeding them hay and grain which have a dry matter content of 86%.

9÷.86 = 10.47 lbs

You would need to feed 10.47 lbs of feed to provide them with sufficient dry matter

XVI.
Using Pearson's Square to balance rations for protein  (Transparencies 5, 6)

(Note:  This method does not balance the other nutrients needed in the ration and is therefore most valuable when used for making substitutions of protein concentrates when formulating rations.)

A.
Determine percentage of protein required in ration

B.
Place in center of square

C.
Place protein supplement and its percent protein in the lower left-hand corner

D.
Place the other feed and its percent protein in the upper left-hand corner

E.
Subtract diagonally, the smaller number from the larger

F.
Resulting answers are the parts of feed and parts of supplement needed in ration

Example:
Parts

Barley 11.5%
21 barley
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Cottonseed meal 41%
8.5     cotton seed meal

29.5 total

G.
Determine percentage of each by dividing the parts of each by the total parts and multiplying by 100

Example:

Parts
Total Parts
Percent in Ration
Barley
21      ÷
29.5 x 100
=
71.2%

Cottonseed
8.5      ÷
29.5 x 100
=
28.8%

XVII.
Trial-and-error method of balancing rations

A.
Look up nutrient requirements of the animal

B.
Write down an estimated ration; provide necessary dry matter

(Note:  This will become easier with experience.  Knowledge of feeds available and an idea of what is reasonable is important.)

C.
Calculate levels of digestible protein and TDN provided by the ration

D.
Alter ration to correct deficiencies; adjust for TDN first

(Note:  Remember that grains can help bring up TDN content and protein supplements can be substituted to increase protein content.)

E. Recalculate and continue changing ration until it meets the necessary requirements

Example:
You want to balance a ration for a 550 lb beef heifer to gaining 1.5 lbs per day.  Nutrient requirements and feeds available are listed in the tables below.

(Note:  All feed nutrients are on a dry matter basis unless otherwise noted.)

[image: image2.png]Animal Requirements

Dry matter 14.25 Ib
Crude protein 1.36 Ib
TDN 9.10 Ib
Calcium .037 Ib
Phosphorus .033 Ib

Chemical composition - dry matter basis

Feed Dry Crude Cal- Phos-
matter protein TDN cium - phorus
% % % % %
Orchardgrass hay 89.7 9.7 57 45 37
Corn silage 279 8.4 70 28 21
Corn 89.0 10.0 91 02 35
Soybean meal 89.0 51.5 81 36 75
Limestone - -—-- -—-- 38.00 -

You decide to try an all-roughage ration to get by as cheaply as possible. You decide
you have enough silage to feed about 4 Ibs a day per animal (dry matter basis). You
therefore decide on the following;

Orchardgrass  10.25 Ibs (Dry matter requirement of 14.35 Ibs - 4 Ibs silage)
Silage 4 1bs

Make calculations:

Dry matter--lbs Protein--lbs TDN--Ibs
Orchardgrass 10.25 99 5.84
Silage 4.00 34 2.80
Totals 1425 144 8.64
Requirements 14.25 1.36 9.10

Add corn and decrease hay to raise TDN

Dry matter--lbs Protein--1bs TDN--lbs
Orchardgrass 8.85 86 5.04
Silage 4.00 34 2.80
Corn 1.40 14 1.27
Totals 14.25 1.34 9.11

Requirements 14.25 136 9.10




[image: image3.png]Substitute soybean meal for a small amount of the corn to raise protein level

Dry matter--lbs Protein--lbs TDN--lbs
Orchardgrass 8.85 86 5.04
Silage 4.00 34 2.80
Corn 134 13 122
Soybean meal 06 03 05
Totals 14.25 1.36 9.11
Requirements 1425 136 9.10

Check calcium and phosphorus content to insure a 1 to 1 or greater ratio

Calcium Phosphorus
Orchardgrass 04 033
Silage o1 .008
Corn - 005
Soybean meal - -
Totals 051 046
Requirements 037 033

Ratio is 1.1 to 1 and is okay; limestone does not need to be added

Convert to actual feed needed

Dry Matter Dry Matter Feed
% lbs lbs
Orchardgrass 89.7 8.85 9.90
Silage 279 4.00 14.30
Corn 89.0 134 1.50
Soybean meal 89.0 06 067

(Note: The trial-and-error method can be very tedious and time consuming, especially as more feeds
are added to the ration. One way to speed up the process is to calculate the amount the nutrient needs
to be increased and divide it by the net gain made by the substitution. For example, orchardgrass has
57% TDN and corn has 91%. In our first ration we had 8.64 Ibs of TDN and needed 9.1 Ibs or an
addition of .46 Ibs (9.1 - 8.64). By dividing .46 by 34% we get 1.35 Ibs which is the amount of corn we
must substitute for orchardgrass to get the desired TDN. Use of computers is another way to greatly
speed this process.)
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CoTToNsEED MEAL 4.5+ 23.7 = .19 x 100 = 19%
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[image: image10.png]Average Composition Of Common Feeds
Dry Basis

The following tables list average nutrient and mineral values for some common
feedstuffs, To convert dry matter values in the tables to as-fed values,
multiply the nutrient value (dry basis) by the percent dry matter (oats 12.4%
crude protein on a dry basis x .89% dry matter = 11% crude protein on an as-fed
basis). Adapted by David A. Yates, Extension Animal Scientist, University of
Wyoming.

Dry matter basis

Dry Crude Energy Crude
Feedstuffs matter  protein m g fiber Ca P iU/ib.

(%) (%) (%) Mcal/lb. (%) (%) (%)
Low protein concentrates
Barley grain 89.0 13.0 83 .97 .64 5.6 .09 .47 —
Beet pulp 91.0 10.0 72 .73 .47 20.9 .75 11 —
Beet pulp w/ molasses 92.0 9.9 74 .92 .61 17.4 .61 1 —_
Beet molasses 77.0 8.7 89 .93 .62 _— 21 .04 —_
Brewers dried grains 92.0 28.1 66 .64 .38 16.3 .29 .54 —_—
Corn distillers grains 92.0 29.5 84 .90 .60 13.0 .10 40 e
Corn, dent, #2 89.0 10.0 91 1.04 .67 2.2 .02 35 360
Ground ear corn 87.0 9.3 90 1.01 .63 9.2 .05 31 _—
Milo 89.0 124 80 .84 .56 2.2 .04 .33 _
Oats 89.9 13.2 76 .79 .52 12.4 M .39 —_—
Rye 89.0 13.4 85 .93 .62 2.2 .07 .38 —
Sugar cane molasses 75.0 4.3 72 .87 .54 _ 1.19 1 —
Turnip roots 9.3 14.0 84 .89 .60 11.8 .64 22 —_
Wheat 89.0 14.3 88 .98 .64 3.4 .06 .41 —
Wheat bran 89.0 18.0 70 .70 .44 11.2 .16 1.32 —

, High protein concentrates
Cottonseed meal

Expeller 94.0 43.6 78 .82 .54 12.8 17 1.28

Solvent 91.5 44.8 75 77 .50 13.1 7 1.31
Linseed meal

Expelier 91.0 38.8 81 .86 .58 9.9 .48 .98

Soivent 91.0 38.6 76 .79 .52 9.9 .44 .91 —_
Meat and bone meal 94.0 53.8 72 .73 47 2.0 11.25 5.39
Rapeseed meal

Expelier 93.6 39.6 74 .76 .50 14.6 .64 1.04

Solvent 90.3 43.6 69 .69 .43 15.3 44 1.00
Safflower

Expeller ‘ 91.0 21.7 57 .55 .25 . 341 .25 .78

Solvent 91.8 233 55 .53 .22 35.2 .37 .92 _
Soybean meal

Expeller 90.0 48.7 85 .94 .62 6.7 .30 .70

Soivent 89.0 51.5 81 .88 .59 6.7 .36 75
Sunflower

Expeller 93.0 44.1 70 .70 .44 14.0 .46 1.12

Solvent 93.0 50.3 65 84 38 11.8 — —
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[image: image11.png]Average Composition Of Common Feeds (cont.)

Dry matter basis

Dry Crude Ener Crude
Feedstuffs matter  protein TDN NEm NEQ fiber Ca P 1U/b.

(%) (%) (%) (Mcal/ib.) (%) (%) (%)
Dry roughages

Alfaifa hay

Late vegetative 84.5 19.4 59 .57 .28 28.5 1.43 .26 31,600

Early bloom 90.0 18.4 57 .55 .25 29.8 1.25 .23 23,200

Mid-bioom 89.2 17.1 55 .53 .22 30.9 1.35 .22 6,000

Full bloom 87.7 15.9 53 .51 .18 33.9 1.28 .20 6,800

Mature 91.2 13.6 50 .49 .13 37.5 —_— —_— —_—
Alfaifa dehydrated

20% protein 92.0 21.8 61 .60 .36 23.0 1.79 31 40,000

17% protein 93.0 19.2 62 .60 31 26.0 1.43 .26 32,000

15% protein 93.0 16.3 61 .60 .29 28.0 1.32 .24 20,000
Barley hay 87.3 8.9 57 .56 .26 26.4 21 .30 —_
Barley straw 88.2 41 41 .46 .06 42.4 .34 .09 —_—
Bluegramma hay 90.0 41 47 _— —_ 34.0 21 .08 _—
Bluegrass hay - 93.4 11.6 55 .53 .22 28.9 .30 .29 _—
Bluestem-mature 713 4.5 46 .45 .05 34.0 40 1 —_—
Bromegrass hay 89.7 11.8 52 .50 .16 32.0 —_— — —
Clover hay

Alsike 87.9 14.7 60 .59 .30 29.4 1.31 25 34,000

Landino 91.2 23.0 61 .60 .31 19.2 1.38 40 29,200
Red 87.7 14.9 59 .57 .28 30.1 1.61 .22 6,800
Ground corn cobs 90.4 2.8 47 .48 11 35.8 .12 .04 e
Cottonseed hulls 90.3 4.3 41 .47 .09 47.5 .16 .10 —_—
Fescue hay, meadow 88.5 10.5 54 .52 .20 31.2 .50 .36 —_—
Intermountain native hay 92.9 9.1 51 .50 14 30.1 .57 A7 —
Oat hay 88.2 9.2 61 .60 32 31.0 .26 .24 18,400
Oat straw 90.1 4.4 52 .50 .16 41.0 .83 .10 —
Orchardgrass hay 88.3 9.7 57 .55 .25 34.0 .45 37 6,000
Rye straw 88.9 3.0 31 .34 .00 47.6 .29 .10 —_—
Sagebrush big (stem cured) 94 —_— —_ _ - .67 .18 2,800
Sagebrush fringed

Mid-bloom 432 85 62 60 .33 26.5 e —_— —

Mature 50.0 6.0 53 51 .18 31.7 — —_ ——
Saltgrass desert (grazed) 75.0 59 64 63 .36 27 16 .09 —
Sedge hay 90.2 103 50 49 13 30.9 —_— —_— -_—
Sorghum sudangrass hay 88.9 12.7 59 57 .29 28.9 .56 31 _
Sweetclover hay 87.2 16.3 57 55 .25 322 177 26 —_—
Timothy hay

Late vegetative 88.6 123 62 .61 33 329 .66 34 _—

Early bioom 87.7 8.7 59 .57 28 33.2 .60 .26 _—

Mid-bloom 88.4 8.5 57 .56 26 335 41 19 9,600

Late bloom ' 88.0 83 55 .53 22 324 .38 .18 1,600
Wheat

Hay 859 75 66 65 39 27.8 - —_ 20,400

Straw 90.1 36 48 47 09 415 7 .08 400
Wheatgrass, crested

Early vegetative 310 23.6 67 66 40 34.0 46 35 78,850

Eariy bloom 420 11.0 58 56 27 30.0 —_— _— —_—

Full bloom 50.0 98 55 53 22 30.0 39 28 27,900

Mature 60.0 57 52 50 16 36.0 29 17 13,700

Sllages

Alfaifa

Immature 35.0 215 63 .62 .35 26.0 1.79 .30 12,000

Early bloom 35.0 18.4 57 .61 .28 30.0 1.45 .23 8,000

Mid-bloom 35.0 15.9 57 .55 .25 340 1.28 .20 5,000

Full bloom 35.0 13.6 55 .53 .21 38.0 1.25 .20 2,000
Beet, sugar (tops) 21.0 12.7 54 .52 19 13.0 2.32 .20 —_—
Corn, well-eared 28.0 8.4 70 Ng .45 26.0 .28 .21 —_—
Oats 32.0 9.7 59 .58 .29 32.0 .37 .30 21,727
Milo 29.0 7.3 57 .55 .26 26.0 .25 .4 —_—

Sorghum, sudangrass 23.0 10.2 58 .58 .29 34.0 .64 .22 —




HO 1 (continued)

[image: image12.png]Average Composition Of Common Feeds (cont.)

Average mineral content of selected foodstutfs on an as-fed basis.

As-fed basis

Feedstuff Calclum Phosphorus Magnesium Potassium
(%) (%) (%) {%)
Minerals
Bone meal steamed 30.5 14.0 .67 .19
Limestone 34.0 — 2.06 A2
Magnesium carbonate — e 25.20 —_—
Magnesium oxide — — 60.30 _—
Magnesium sulfate —_— -— 10.00 —_—
Oyster shell 38.0 — — .09
Phosphate, deflourinated rock 34.0 16.0 — .09
Phosphate, diammonium —— 20.0 —_— —_—
Phosphate, dicalcium 240 19.0 _— —_
Phosphate, monocalcium 16.0 25.0 —_ —_—
Phosphate, monosodium _— 22.5 —_— —_
Phosphate, sodium tripoly e 30.0 —_— —_—
Phosphoric acid - 32.0 — —
Potassium sulfate — —_— ——— 45.00
Potassium chloride —_— —_— 50.00

*Table values are from National Research Council's “Nutrient Requirements of Beef Cattle” No. 4, fifth revlsod edition, 1976, and Nebras-
ka Neb Guide G74-145 “Average Composition of Common Feeds (Dry Basis)” by Paul Q. Guyer.




HO 1 (continued)

FEEDING LIVESTOCK

AG 530 - I

ASSIGNMENT SHEET #1--CONVERT VALUES FROM A DRY MATTER

BASIS TO AN AS-FED BASIS AND VICE VERSA

Name

Score


[image: image13.png]Complete the following chart by converting the values as needed.

Feed Dry Dry Matter Basis As-Fed Basis
Matter

% %C.P. %TDN %C.P. %TDN
Beet pulp 91 10 - R 65.5
Rye 89 - . 119 75.7
Wheat 89 143 88 - R
Linseed meal 91 . 81 353 -
Alfalfa hay 91.2 13.6 - L 45.6
Alfalfa silage 35 . 57 5.6 -
Feed Dry Matter Pounds of Pounds of Actual

% Dry Matter Feed Needed
Corn silage 28 3
Beet molasses 77 2
Barley straw 88.2 8
Dent corn 89 13





FEEDING LIVESTOCK

AG 530 - I

ASSIGNMENT SHEET #2--BALANCE A RATION FOR PROTEIN USING

THE PEARSON'S SQUARE METHOD

Name

Score


[image: image14.png]Balance the following rations for protein by calculating the parts of the feeds needed and the
percentage of the ration they would make up.

(Note: All figures are given on an as-fed basis.)

1. You want 25% protein in the ration. Your feeds are tankage -- 50.6% protein and barley--
11.6% protein.
Parts Percentage
\ / Barley
Tankage
\ Totals
2. You want 17% protein in the ration. Your feeds are milo -- 11 % protein and soybean meal
-- 43.8% protein.
Parts Percentage
\ / Milo
Soybean
meal
/ \ Totals
3. You want 20% protein in the ration. Your feeds are alfalfa hay -- 16.6% protein and

sunflower -- 41% protein.

s
jox}
=
on

Percentage

Alfalfa hay

Sunflower

\ Totals

\





4.
You want 14.2% protein in the ration.  Your feeds are sweetclover hay -- 14.2% protein and sunflower -- 41% protein.

[image: image15.png]N/
/ N\

Sweetclover
hay

Sunflower

Totals

Parts

Percentage





FEEDING LIVESTOCK

AG 530 - I

ASSIGNMENT SHEET #3--BALANCE A RATION USING THE

TRIAL-AND-ERROR METHOD

Name

Score


[image: image16.png]Using the feeds listed, balance a ration for dry matter, protein and total digestible nutrients for a dairy
cow having the nutrient requirements listed in the chart. Figure nutrient requirements on a dry matter
basis and then convert them to an as-fed basis as the final step after balancing the ration. Limit silage

to 5.4 pounds of dry matter.

(Note: As an extra challenge, figure out how much 20-24% Ca-18% P supplement you should add to
meet the calcium and phosphorus requirements.)

Requirements for a high producing 1,300-t0-1.400 pound cow

Dry Matter Crude Protein TDN Calcium Phosphorus
42-45 Ibs 7.5-79 Ibs 30-311bs .28-32Ibs 21-221bs

Worksheet (dry matter basis--1bs)

Feeds (dry matter basis) Dry Matter--lbs Crude Protein--lbs TDN--1bs

Alfalfa
17% CP, 56% TDN

Corn silage
8% CP, 91% TDN 54

Corn
10.2% CP, 91% TDN

Protein supplement
49% CP, 86% TDN

Totals





Converting to as-fed basis:

Feeds
Dry Matter Content
Pounds of feed



actually needed
Alfalfa
89.2
_____________

Corn silage
28
_____________

Corn
89
_____________

Protein supplement
90
_____________

FEEDING LIVESTOCK

AG 530 - I

ANSWERS TO ASSIGNMENT SHEETS

[image: image17.png]Feed Dry Dry Matter Basis As-Fed Basis
Matter
% %C.P. %TDN %C.P. %TDN
Beet pulp 91 10 72 9.1 65.5
Rye 89 134 85 119 75.7
Wheat 89 143 88 127 783
Linseed meal 91 388 81 353 3.7
Alfalfa hay 91.2 13.6 50 124 456
Alfalfa silage 35 16 57 56 20
Feed Dry Matter Pounds of Pounds of Actual
% Dry Matter Feed Needed
Corn silage 28 3 10.7
Beet molasses 77 2 2.6
Barley straw 838.2 8 9.1
Dent corn 89 13 14.6
signment Sh 2
1. 11.6 25.6 Parts %
\ /( Barley 25.6 65.6%
Tankage 134 34.4%
Totals 39.0 100.0%

50.6

/N





[image: image18.png]2 11 26.8 Parts %
\ Milo 26.8 8L.7%
17 Soybean meal 6.0 18.3%
Totals 328 100.0%
438 \ 6
3. 166 21 Parts %
\ / Alfalfa hay 21.0 86.1%
20 Sunflower 34 13.9%
Totals 244 100.0%
41 / \ 34
4. 142 26.8 Parts %
\ / Sweetclover hay 26.8 100 %
142 Sunflower 0 0 %
) Totals 26.8 100 %
41 / \ 0
Assignment Sheet #3
Answer should be similar to the following:
Dry Matter--lbs Crude Protein--lIbs TDN--lbs
Alfalfa 16.1 2.74 9.0
Corn Silage 54 A 43 3.6
Corn 150 | 1.53 136
Protein Supplement 39 2.89 51
Totals 424 7.59 313
As-fed Basis Pounds of fi Cl eded
Alfalfa 18.05
Corn silage 19.3
Corn 16.85
Protein Supplement 6.56

Extra credit:

20-24% Ca-18% P = 47 lbs
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UNIT TEST

Name

Score


1.
Match the terms on the right to the appropriate definition.

_____a.
Contains the sugars and starches; What is left
1.
Tankage

in the feed after water, ash, fiber, crude protein

and fat have been removed
2.
Ash

_____b.
Feed high in total digestible nutrients
3.
Crude protein

and low in fiber


4.
As-fed

_____c.
Basic unit of protein; protein quality is

determined by what kind and how many of
5.
Lignin

these it contains

6.
TDN

_____d.
Feed high in fiber and low in total

digestible nutrients
7.
Composition

_____e.
Non-organic part of the feed; minerals
8.
Protein

_____f.
One hundred pounds
9.
Digestible protein

_____g.
Level at which nutrients are meeting an
10.
Amino acids

animal's basic needs, but does not provide

any energy for production or weight gain
11.
Silage

_____h.
Nutrient made up of chains of amino acids
12.
Palatability

which contain nitrogen; "building blocks"

of muscles
13.
Ration

_____i.
Grains used in animal feeds as opposed to
14.
NFE

food grains which are used for humans

15.
Fat

_____j.
Calculated protein based on nitrogen content

16.
Organic matter

_____k.
Percentage of all digestible matter in

a feed except minerals
17.
Balanced ration

_____l.
Ration which supplies nutrients in the proper
18.
Concentrates

amounts

19.
Roughages

_____m.
Amino acid which an animal cannot manufacture

in large enough amounts to meet its needs;
20.
Feed grains

must be supplied in feed

21.
Carbohydrate

_____n.
Feed left after the water has been removed

22.
CWT

_____o.
Feed allowed an animal for a 24 hour period

23.
Maintenance level

_____p.
Ground meat and bone by-products; used as

a protein supplement
24.
Essential amino acid

_____q.
Amount of protein that actually can be
25.
Dry matter

digested by an animal

_____r.
Nutrient that supplies most of the energy needs

_____s.
Feed containing the amount of water it

usually contains when fed to the animal

_____t.
Substance from living organisms

_____u.
Flavor of the feed

_____v.
Indigestible component of fiber

_____w.
Stored energy

_____x.
The way something is made up or put together

_____y.
Feed that is stored without drying and

becomes fermented; usually stored with

60% to 67% moisture content

2.
Complete the following chart showing the composition of feed.

[image: image19.png]Water

Organic

Matter
L ]
[ ]
. c. . .
Protein Vitamins Fats
*
[ ]
d. .
Crude Fiber {®e ¢ Cellulase
L ]
L]
Simple e. Compound
Sugar Sugar





a.


d.



b.


e.



c.



3.
List three methods used to determine value of feed.

a.


b.


c.


4.
Describe the procedure for determining dry matter content of a feed.

5.
Distinguish between concentrates and roughages by placing a "C" by the statements or words indicating concentrates and an "R" by the statements or words indicating roughages.

_____a.
Bulky

_____b.
High in energy

_____c.
Cereal grains

_____d.
40% NFE

_____e.
Cottonseed meal

_____f.
Silage

_____g.
High in crude fiber

_____h.
Hay

6.
List four factors that affect the feeding value of feeds.

a.


b.


c.


d.


7.
Match the feed grains on the right to their characteristics.

(Note:  Some grains may be used more than once.)

_____a.
Most common in western United States
1.
Rye

_____b.
Should not be over 50% of cattle rations
2.
Wheat

_____c.
Most important livestock grain
3.
Corn

_____d.
Lower in TDN, higher in protein and bulkier than corn
4.
Oats

_____e.
Must be ground for maximum digestibility
5.
Grain sorghums

_____f.
Least palatable of all grains
6.
Barley

_____g.
Usually the most expensive grain

_____h.
Should be limited to not over 25% of ration

8.
Name the three most common methods of preparing grains.

a.


b.


c.


9.
List four common sources of protein.

a.


c.


b.


d.


10.
Compare plant and animal protein.

11.
Describe three considerations concerning feeding minerals to livestock.

a.


b.


c.


12.
List four pieces of information found on feed tags.

a.


b.


c.


d.


13.
Describe two advantages and two limitations of using computers for ration balancing.

Advantages

a.


b.


Limitations

a.


b.


14.
Calculate feed cost per cwt of TDN in the first example and per cwt of protein in the second example.

Oats cost $6.00 per cwt and have 68% TDN on an as-fed basis.

a.
Cost per cwt of TDN______________________________________________

Safflower costs $30.00 per cwt and has 52% protein on an as-fed basis.

b.
Cost per cwt of protein ____________________________________________

15.
Convert the following values as indicated.

Sedge hay has 90% dry matter and has 50% TDN on a dry matter basis.

a.
Percentage of TDN on an as-fed basis___________________________________

Crested wheatgrass has 31% dry matter and has 7.3% protein on an as-fed basis.

b.
Percentage of protein on a dry matter basis_______________________________

Alsike clover hay has an 88% dry matter content.  You have calculated a need for 20 lbs of dry matter in the feed.

c.
Pounds of clover hay needed (as-fed basis)_______________________________

16.
Balance the following ration for protein.

Amount of protein desired in ration = 17%

Feeds available:
Timothy hay -- 10% protein

Rapeseed meal -- 39%

[image: image20.png]NS
/N







a.
Parts of timothy hay



b.
Parts of rapeseed meal



c.
Total parts



d.
Percentage of timothy hay



e.
Percentage of rapeseed meal
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ANSWERS TO TEST

1.
a.
14
h.
8
o.
13
v.
5

b.
18
i.
20
p.
1
w.
15

c.
10
j.
3
q.
9
x.
7

d.
19
k.
6
r.
21
y.
11

e.
2
l.
17
s.
4

f.
22
m.
24
t.
16

g.
23
n.
25
u.
12

2.
a.
dry matter
d.
nitrogen-free extract

b.
ash (minerals)
e.
starch

c.
carbohydrates - fats

3.
Cost per unit weight; Cost per unit weight of TDN; Cost per unit weight of protein

4.
Finely grind a feed sample and weigh; Dry sample in oven; Weigh sample again, divide by the first weight and multiply by 100

5.
a.
R
d.
R
g.
R

b.
C
e.
C
h.
R

c.
C
f.
R

6.
Answer should include four of the following:  Time of harvest; Harvesting and storage conditions; Soil conditions; Palatability; Fiber and lignin content; Form; Type of animal; Amount being fed

7.
a.
6
d.
4
g.
2

b.
2
e.
5
h.
1

c.
3
f.
1

8.
Grinding; Rolling; Pelleting

9.
Answer should include four of the following:  Oil seed meals; Whole soybeans and cottonseeds; Meat scraps and tankage; Fish meal; Milk products; Urea

10.
Plant protein is generally of a lower quality, not containing as many of the essential amino acids. Plant proteins are cheaper than animal proteins.  Animal proteins contain the essential amino acids in proper balance

11.
a.
Minerals cannot be manufactured by the animal and therefore must be supplied in the feed

b.
Minerals must be balanced in the ration--too much of one mineral can make another mineral unavailable to the animal

c.
Calcium, phosphorus and salt are the minerals most commonly fed

12.
Answer should include four of the following:  Minimum crude protein; Minimum crude fat; Maximum fiber; Ash content; Mineral content; Ingredients

13.
Answer should include two advantages and two limitations:

Advantages:  Computers can balance rations with many different feeds in a very short time; Computers can include feed cost as a consideration when balancing rations with very little extra operator effort; Feed and price substitutions can be made quickly

Limitations:  Computers must still be supplied with accurate feed analyses, animal nutrient requirements and limitations on amounts of certain feeds; Computer may not be able to consider other factors which could affect the particular situation

14.
a.
$8.82

b.
$57.69

15.
a.
45%

b.
23.5%

c.
22.7 lbs.

16.
a.
22
d.
76%

b.
7
e.
24%

c.
29

