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CARCASS VALUES AND CALCULATIONS USED IN THE VARIOUS RESEARCH REPORTS

Qua1iy grades
Grade Score

Choice + 14
Choice 0 13
Choice - 12
Good + 11
Good 0 10
Good- 9

Marbling scores
Degree Score
Abundant 10
Moderately abundant 9
Slightly abundant 8
Moderate 7
Modest 6
Small 5
Slight 4
Traces 3
Practically devoid 2
Devoid 1

Yield grade = 2.50 + (0.0038) (hot carcass wt., lb)
+ (0.20) (% KHP fat)
+ (2.5) (fat depth, in.)
- (0.32) (rib eye area, sq. in.)



AN INVESTMENT IN THE FUTURE

Faculty, Animal Science Department

University of Minnesota

Agriculture is the No. 1 industry in Minnesota. Cash receipts in 1980 total

$6.6 billion. Of this amount, 53.1% was from the sale of livestock (in-

cluding poultry) and livestock products. Milk sales accounted for 18.5%

of total farm income, cattle and calves for 16.6% and hogs for 11.9%.

Each dollar of sales from livestock and livestock products in Minnesota

generates from $2.50 to $3.00 of income from agricultural related industries.

Minnesota is sixth in total livestock production and sixth in production

of red meat in the country, first in turkeys, third in swine, fourth in

milk production and eighth in cattle and calves. Of the 105,000 farms in

Minnesota, 62,000 have cattle, 30,000 have swine, 26,000 keep milk cows

and 8,000 have sheep. This important livestock industry of Minnesota must

continue to be served by strong teaching, extension and research programs.

MAJOR ADVANCES IN ANIMAL PRODUCTION

During the past 50 years significant increases in production per animal

and reduced costs of producing livestock and poultry products have resulted

from the application of new techniques produced by University research

and implemented through University extension and education programs.

. Eggs produced per hen have doubled

. Beef produced annually per cow has increased from 220 to 490 pounds

. Average milk production per cow has more than doubled

. Production of pork per sow has more than doubled

. Pounds of lard per pig has decreased 50%

. Pounds of feed/pound of broiler has been reduced from 4 to 2

. Pounds of lamb produced per ewe has increased three-fold

. Time required to produce a unit of food has declined 50% or more

BENEFITS TO PRODUCER AND CONSUMER

While advancements in agriculture have been beneficial to producers, the

consumer also has been a major beneficiary. Without University extension,

research and teaching, food would be a scarce rather than a plentiful

commodity.

Livestock and poultry food products provide a large portion of nutrients

in the human diet and add to the enjoyment of eating.
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Percentage of nutrients in the American diet
derived from animal products

Nutrient 

Protein 70
Calcium 70
Phosphorus 60
Iron 60
Energy 33

Plus significant amounts of vitamins and trace
minerals

Food is provided in ample quantities in the U.S. at a reasonable cost.
The percentage of disposable income spent for food in 1960 was 20%, in
1970 was 17.2% and 1980 was decreased to 16.6%. Other valuable products
derived from animals are clothing, leather goods, pharmaceuticals, medical
aids, soaps, waxes, glues, cosmetics, animal feeds and fertilizers.

HOW HAS THE ANIMAL SCIENCE DEPARTMENT CONTRIBUTED
TO ADVANCES IN ANIMAL AGRICULTURE?

Extension

Information on latest technologies in animal agriculture is made available
to Minnesotans. Meetings, written materials and individual consultation
benefit Minnesota farmers, processors, suppliers and consumers in making
animals and animal products profitable for producers and preferred items
for consumers.

Extension education programs have impacted heavily on Minnesota's livestock
industries' prominence in the national and international agricultural scene.
Examples of programs are:

• Integration of economically feasible husbandry environmental
and cultural practices

. Dairy, Beef and Swine Herd Improvement Programs

. Sound nutrition programs for all species
• Improved milk production practices
• Improved Reproductive Management
• Improved Pasture and Forage Utilization
• 4-H Youth Development
• Improved quality, wholesomeness and consumer acceptance of
animal food products

Research

°Jer.the years, scientists of the Animal Science Department have contributed
Ign1ficant technology to the animal industry. Examples are:

2



a. Beef

. Development of two-phase feeding program for feedlot cattle

. Initiated concept of feeding whole grain to beef

. Economics of housing and management systems

. Improved use of high moisture grains

. Developed year-round confinement management for cow-calf herds

. Improved microbiological safety in modern cooking of roast beef

b. Dairy

. Instrumental in development of frozen semen for A.I.

. Demonstrated effectiveness of modern sire evaluation techniques

. Development of technology for successful use of freeze-dried semen

. Development of storage and feeding systems of colostrum and waste

milk for calves

. First to determine effects of stray voltage on animal performance

c. Sheep

. Formulation of successful milk replacers for lambs

. Pioneered early weaning system for lambs

. Infusion of genetic material for improved lamb production

. Developed practical feeding programs for ewes and feeder lambs

. Developed restricted-time grazing concept and less frequent feeding

schemes

d. Swine

. Initiated cross breeding concepts for commercial pork production

. Development of technology for successful use of frozen boar semen

. Development of simple pig starters

. Pioneered efforts in improving amino acid balance of swine diets

. Reduction in incidence of porcine stress syndrome

e. Poultry

. Pioneered light management of turkey breeders for year-round

production-adopted world wide

. Developed methods for successful A.I. in turkeys

. Pioneered basic amino acid studies with turkeys

. Determined that the W chromosome controlled sex in birds

. Major contributions on effects of mycotoxins on poultry

. Pioneered cytogenetic work in birds and determined chromosome 
numbers

in 50 species

In addition extensive work has been done in forage utilization f
or beef,

dairy and sheep; in preservation of silages and high moisture 
grains; in

breed development; in determining factors affecting behavior; in 
under-

standing endocrinological and physiological processes in growth and 
develoP'
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ment; in practical feeding and management systems for all species; in im-
provement of semen processing and artificial insemination practices; basic
information concerning animal metabolism, and many others.

The future holds great promise. Projects now underway will continue to
lead to further improvement in efficiency and rate of production. Success
of these projects will be enhanced by investment in new improved facilities.

Examples of projects are:

. Genetic engineering to produce specific disease resistant animals

. Cloning of fertilized ova from superior animals to produce identical
offspring.

. Maximizing microbial growth from nonprotein and poor quality protein
in the rumen. Protein needed from plant sources from ruminant live-
stock will decrease and production costs will be reduced.

. Improved preservation of nutrients In grains and forages

. Control of sex in offspring. Separation of male and female sperm
will permit choices

. Out-of-season breeding of sheep. Frequency of lambing per year will
increase reproduction rate in sheep and even-out lamb supply which
will facilitate more orderly marketing.

. Selection for efficient growth will improve efficiency of beef pro-
duction

. Control of broodiness in turkeys will increase egg production

. Increased numbers of lambs per ewe per year from genetic and endocrine
control

. Improved knowledge of digestion and metabolism of farm animals.
Improvement in efficiency and increased yield of product per animal
will result

What are the returns from investment in research?

EACH DOLLAR ADDED TO PRODUCTION RESEARCH ADDS $20, $26 AND $42 TO
OUTPUT OF POULTRY, DAIRY AND MEAT ANIMALS, RESPECTIVELY.

TEACHING

The number of students in Animal Science increased four-fold over 10 years.
Animal Science, with its nearly 300 students, has the largest undergraduate
enrollment in the College of Agriculture. Graduate student enrollment also
has increased and currently includes about 85 students.

Graduates of the undergraduate program in Animal Science are leaders in the
livestock industry of Minnesota. Many are top farmers in the state and
also are active community leaders. Others occupy significant positions
in the feed and pharmaceutical industries, breed organizations, artificial
insemination firms, extension services, farm cooperatives and related or-
ganizations, bank and credit associations, the meat packing industry and
in media-related organizations. Many graduates have entered veterinary
medicine and are now serving the animal industry. Many have completed
graduate school at Minnesota and have given distinguished service in industry,
academic work and in governmental agencies.
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WHAT ARE THE CHALLENGES?

Future challenges for animal agriculture are great. By the year 2000,

U.S. food requirements will increase 33%. Continuing development of tech-

nology to meet increasing world food requirements is an enormous task.

If progress in animal agriculture is to continue, new exploration and

first-rate teaching and extension programs are necessary. The easy questions

have been answered; animal technology has become more sophisticated and

information that was general in scope must become more exact and detailed.

Animal research, extension education and student teaching deal with compli-

cated questions and application of advanced technical knowledge.

Undergraduate education is now sought by persons of varied backgrounds.

Over 50% of our present students have urban backgrounds. Many students

have not observed or participated in practices used in today's livestock

industry. These students need "hands-on" experience in up-to-date facilities

to obtain excellent training in modern livestock technology.

THE CHALLENGE TO ANIMAL SCIENCE STAFF IN EXTENSION, RESEARCH AND TEACHING IS:

. To develop educated and well-trained people to serve consumers

and the livestock industry.

. To provide answers to questions concerning the unknown in animal

agriculture
. To introduce the latest technologies for industry use and to provide

information for efficient, economical production.

If these challenges are to be met, extension specialists, teachers and

research scientists in Animal Science and allied departments must have

modern facilities, good analytical equipment and techniques, and animals

maintained in environments conducive to optimum production.

ANSWER:

QUESTION: WHAT IS NEEDED?

Funds are needed for construction and renovation

Many of our present animal facilities were built

and are outdated, inadequate or worn out.

At St. Paul

New construction 

. Ruminant Nutrition Unit for Beef and

Sheep Metabolism Studies

. Dairy Facility for Nutrition and Manage-

ment Research and Teaching

. Swine Facility for Nutrition Research

and Teaching
. Completion of Livestock Arena and Live-

stock Holding Facilities for Teaching and

Service
. Animal Environmental Chambers for Man-

agement and Physiology Research

1

of animal facilitiel

prior to 1920

Renovation

. Beef Barn for Teaching and

Research
. Dairy Barn 

Research
. Horse Barn for Meat Animal

Physiology Research

. Turkey Barn for Poultry
Physiology

. Swine Barn for Nutrition,
Physiology and Management,

Research and Teaching

for Animal Physiclogn
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At Rosemount

New construction 
. Beef Feedlot Facility for Nutrition

and Management Research
. Dairy Facility for Genetics,

and Management Research
. Lambin Barn for Genetics Research

Nutrition

Renovation 
. Sheep - Lambing Facility for

Artificial Rearing
. Swine - Growing Unit and Sow-

Boar Unit for Research

A 0.5% reduction in cost of production of livestock and poultry products
in Minnesota would pay for construction and renovation in one year. Viewed
in another way the cost for swine facilities would be 3c/pig marketed over
5 years; for beef facilities, 300/animal marketed over 5 years; for new
dairy facilities, 750/cow over 5 years; for renovation of turkey facilities,
1/40 over 5 years, and, for sheep facilities, l0/lamb marketed over 5 years.

For further information contact the Department Head, Department of Animal
Science, 120 Peters Hall, 1404 Gortner Ave., St. Paul, MN 55108. Phone No.:
(612)373-1487.
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MANAGING RETURNS AND PRICE RISK IN CATTLE FEEDING

by

Paul Hasbargen and Kenneth Egertson

Dept. of Ag and Applied Economics

University of Minnesota

Corn belt cattle feeders have experienced in recent years both low

returns and a great deal of variability in returns to cattle feeding

from year to year and month to month.

Part of the low return and price variability problem is caused by

factors beyond the control of the cattle feeders. However, part of the

problem is also related to factors which can be managed by the cattle

feeder. This paper will (1) examine the degree of the reduced returns

and variability problems for cattle feeders and (2) suggest some step
s

which can be taken to improve returns and reduce price risk by 
improving

a cattle feeder's marketing management skills.

Return to cattle feeders

Corn belt cattle feeders with average production and marketing skills

have obtained no returns for the labor and management time they have

devoted to their feeding enterprise. Records of cattle feeder members

of the Southwestern Minnesota Farm Management Association--a group of

farmers keeping farm records with the University of Minnesota--shows 
that

the average returns from cattle feeding from 1977 through 1981 were

exactly equal to estimated production costs. not including labor and

management (see table 1). This was some improvement over the previous

five years when average returns were not quite sufficient to cover 
just

feed costs.

Table 1. Returns from cattle feeding per cwt., Southwestern Minne
sota

Farm Management Association

*Returns/Cwt. Over **Interest On

All Listed Costs Purchased Animals/Cwt. ***Return/Cwt..

1977 $+ 3.59 $5.00 $- .91

1978 +23.59 5.50 +18.59

1979 +10.15 6.50 + 4.15

1980 - 3.11 7.50 -10.11

1981 - 1.63 8.00 - 9.13

Average $+ 6.51 $6.50 $+ .01

* Listed costs include feed, veterinary, custom work hired; 
machinery,

equipment and building depreciation and repairs. (No interest on

cattle, feed or facilities is included.)

** Estimated
*** Returns to labor and interest on operating costs and facili

ties.



Estimates of cattle feeding costs and returns published by the Iowa
Extension Service show similar results--that the average returns to
a year-around feeding program with half calves and half yearlings
would have failed to cover all production costs during the past
decade, 1973-1982.

Why are returns to cattle feeding so low in the corn belt? The primary
reasons are: (1) area corn belt feeders have been at a locational disad-
vantage relative to the southern plains area,11 (2) the excess capacity
for cattle feeding in the U.S. that has existed since the early 1970's
keeps feeder cattle priced high relative to finished cattle, and (3) the
lower average cattle feeding management ability of farmers-feeders
relative to commercial feedlot operators.1/ However, as will be
indicated in this paper, those corn belt feeders with above average
production and marketing management skills can be competitive with
commercial feedlots.

The two major economic measures of success in cattle feeding are:
(1) value produced per cwt. of gain and (2) feed cost per cwt. of gain.
The value produced (VP) variable measures the increase in value between
the purchase cost of the feeders and the sale receipts from the finished
animals divided by the cwt. of gain in feedlot. It shows what the
producer is paid for each hundred pounds of beef produced. When compared
with what other farmers produced in that same period, this measure can be
interpreted as a measure of the manager's relative buy-upgrade-sell
ability.

The difference between the top 20 percent in net returns per cwt. of
beef produced and the bottom 20 percent in these two measures for the
past five years is shown in table 2 for members of the Southwestern
Minnesota Farm Management Association.

Note that during the past five years the value produced variable was
twice as important as the feed cost variable in accounting for the wide
difference in earnings among Minnesota feedlots. In earlier years the
two factors were more nearly of equal importance. This is primarily
related to the increased dollar volatility in the cattle markets associ-
ated with the higher price levels due to inflation.

A logical question to ask is, to what extent is the value produced
difference due to "luck" in buying or selling in any one year? Does a
difference still exist if we look at value produced figures for the same
farmers over a period of years? This issue was addressed in a recent
research effort .2/

Hasbargen, Paul R. and Leonard R. Kyle, "Competitive Position Of
Cattle Feeding In The Northern Corn Belt," Michigan State University
Research Report No. 77.

Rolfes, Nicholas A. and Paul R. Hasbargen, "Buy-Sell Management In
Cattle Feeding," 1978 Cattle Feeders'Day Report, Department of
Animal Science, University of Minnesota.



Table 2. The net increase in value of animals, feed costs and returns over

feed costs for the top 20 percent and the lowest 20 percent in 1

returns, 1977-1981

Net Increase Return

Year Group In Value Feed Costs Over Feed 

1981 top 20% 57.71 36.42 21.29

low 20% 37.36 47.19 -9.83

difference 20.35 -10.67 31.12

1980 top 20% 50.07 35.38 14.69

low 20% 40.34 51.01 -10.67

difference 9.73 -15.63 25.36

1979 top 20% 83.33 42.08 41.25

low 20% 37.47 37.60 -.13

difference 45.86 4.48 41.38

1978 top 20% 79.16 28.90 50.26

low 20% 56.36 41.38 14.98

difference 22.80 -12.48 35.28

1977 top 20% 48.90 36.70 18.20

low 20% 39.97 48.95 -8.98

difference 8.93 -18.25 27.18

5 year avg. difference 21.53 -10.51 32.06

The findings showed that a very significant difference was foun
d among

farmers in this measure over a five-year period. The period 1971-1976

showed a difference of over $10 in value produced per cwt. of 
gain (VP)

between the top 20 percent in VP and the bottom 20 percent in 
VP (see

table 3). After adjusting for factors not related to buy-sell skills

(e.g. weight or sex of feeders purchased), there was still a 
difference

of $7.82 in this measure. Thus, improving buy-sell skills could have

added $35 to $42 per head fed for those producers in the lower 
quarter

in this measure during the early 1970's. Given recent inflation levels,

during the 1980's, improvement in this measure can add over $65 
per head

fed for a similar below average group.

Table 3. Average purchase weights, sale weights, gain per head, 
price

paid, prices received, value produced, feed costs, and retu
rn

over feed costs for the hi•h and low value producers for 1971-76'

High VP Low VP Difference

Feeders Feeders (High VP-Low VP)

Purchase weight 563 488 75

Sales 1,038 1,009 29

Avg. gain per head sold 455 491 -36

Price paid $38.11 $43.71 $-5.60

Price received $38.74 $37.84 $ .90

VP per cwt. $42.32 $32.24 $10.08

Feed cost per cwt. $33.87 $35.16 $-1.29

Return over feed costs $ 8.45 $-2.97 $11.34



Management strategies-to improve buy-sell margins 

In the above management study, important management strategies that
were found to be significantly different between the two groups of
feeders were:

1. Marketing finished cattle during the seasonally high summer
months.

2. Buying own feeders at nonlocal auctions and farms or ranches.
3. Purchasing lower quality feeders and upgrading them.
4. Finish cattle to choice grade versus selling at lower grades.
5. The use of more marketing strategies and tools.

Marketing during the seasonally high summer months 

The strategy of aiming sales at the summer months instead of the fall
months worked well in the early 1970's. It continued to work well in
the late 1970's and early 1980's. Table 4 shows the difference in
returns by marketing months for the 1973-82 period as estimated by
Iowa State economists. It should be noted that spring and early summer
returns have consistently been higher regardless of whether the finished
cattle were purchased as calves or yearlings.

Table 4. Average Monthly Returns From Cattle Feeding, Iowa, 1973-1981 

Feeders Purcahsed As:
Steer Calves 
(per head)

Steer Yearlings 
(per head)

January $-18.24 $-27.16
February -19.21 -27.50
March - 7.17 -13.21
April +17.55 +16.30
May +33.02 +22.66
June +20.31 +20.06
July +27.28 +19.02
August +22.17 + 7.39
September + 7.60 -11.59
October -12.16 -27.30
November -31.62 -47.00
December -32.92 -46.11

Year - .45 -10.81

The fall quarter has been one to be avoided because (1) so many corn
belt calf feeders market at that time, (2) heavy run of cows and other
nonfed cattle are sold then, and (3) demand for beef is usually weaker
preceding the thanksgiving holiday.



Buying own feeders 

There is a cost to buying your own cattle--and a specialist may do a

better job than you can. But, the unfortunate part is that too many

buyers take advantage of the small feeder who wants "top quality"

feeders and is not too particular how much he pays. Be specific as

to what you want; how much you can pay. Refuse to accept what you

don't like. Don't pay any premium for "fancy" calves unless you know

from experience that cattle from that source will put on more efficient

gains in your feedlot.

Buying lower priced feeders 

The typical corn belt feeder still prefers "fancy" feeders. Unfortu-

nately, too often the small feeder also prefers the looks of somewhat

fleshy feeders over thin ones--this is a costly error. Thin cattle will

usually put on some low-cost compensatory gains in the feedlot in

addition to often being cheaper in the auction barn.

Feeders who have been losing money on fancy feeders should try some

lower priced, plainer looking (while still healthy) feeders.

Finish cattle to choice grade 

The feeder should shoot for 70-80 percent choice cattle. Don't hold .

the poor-doers back for additional feeding simply because they are not

grading choice. Clean them out with others that were in same weight/

feeding group. Poor-doers are generally inefficient, so average cost

of gain will be increased by keeping them around longer. Also, in the

past years, delaying marketing beyond the spring and summer months has

meant lower prices per cwt. sold.

Use of marketing strategies and tools 

Prices of both fed cattle and feeders show a great deal of variability

within a cattle feeding year. Over the period 1972 to 1981, the average

price difference from the highest weekly price to the lowest has been

$12.75 per cwt. for fed cattle and $17.03 for feeder cattle (table 5).

This much variation represents a major risk problem for cattle 
feeders.

A reduction in this variability (price risk) should be one goal of 
cattle

1
feeders, particularly those who do not have the financial strength to 

sel

near the bottom of the market.

Cattle feeders who have used some form of forward pricing over the 
years

have been able to avoid some of the problems associated with these 
price

variations. In most years, a period exists when cattle could have 
been„

contracted at a profit, even though in most cases the opportunity 
does 

exist exactly at the time the feeders are laid into the feedlot. 
These

points are borne out by data in table 6.



Table 5. Highest and lowest weekly price and difference for fed
cattle and feeders, 1972-81 

Choice Steers
900-1100 lbs.
South St. Paul

Year High Low Diff. 
 per cwt. 

1972 $38.62 $33.00 $ 5.62
1973 55.68 37.65 18.03
1974 47.85 36.15 11.70
1975 52.70 34.10 18.60
1976 43.25 34.40 8.85
1977 41.75 36.18 5.57
1978 59.62 42.00 17.62
1979 75.40 56.56 18.84
1980 70.60 59.38 11.22
1981 68.38 56.88 11.50 
Avg. $12.75

Choice Feeder Steers
500-600 lbs.
Sioux City* 

High 

$48.00
68.10
57.30
40.19
48.00
45.50
76.50
99.00
79.50
76.50

Low
per cwt.

$37.00
48.50
30.00
25.00
37.00
37.75
47.00
79.50
68.50
59.00

Diff. 

$11.00
19.60
27.30
15.19
11.00
7.75

29.50
20.50
11.00
17.50 
$17.03

* After 1979, medium frame #2 muscled feeders.

Table 6. Cattle futures contract price as related to breakeven price,

1974-82.

Feeding
Year 

1974-75

Approx.
Breakeven
Prices

Mid-Oct.* 

$46.00

June Contract

In
Mid-Oct. 

$45.50

1975-76 44.50 42.65

1976-77 45.50 43.83

1977-78 42.00 39.50

1978-79 55.00 58.40

1979-80 74.00 70.27

1980-81 76.00 75.75

1981-82 65.00 64.75

At
Highest
Level

$56.00
(June)**
46.90
(May)
46.50
(April)
62.00
(May)
78.82
(April)
76.45
(Nov.)
76.60
(Oct.)
72.82

(May)

October

In
Mid-Oct. 

$46.50

41.80

44.15

39.80

54.87

71.90

74.00

64.77

Contract
At

Highest
Level

$49.65
(Sept.)**
47.15
(June)
44.50
(Nov.)
59.00
(Nay)
73.95
(April)
73.90
(June)
75,07
(Nov.)
64.85

(May)

**

Total all costs including return to labor and facilities, including

$1 per cwt. basis, 1974 to 1977 and $2 per cwt. basis 1978 to 1980.

Months in which high occurred.



Column two in table 6 indicates the breakeven price needed in each

of the years since 1974. This price has been calculated each year

by University of Minnesota extension specialists. These breakeven

levels vary from year to year as a result of both changing feedlot

costs and/or feeder prices. October breakeven prices in column two

were compared with prices for June contracts (yearling feeding

contracts) in columns three and four and with October contracts

(steer calf feeding contracts) in columns five and six. The level

of these contract prices in mid-October when the feeder cattle were

laid-in was about at the breakeven level, indicating that contracting

opportunities generally don't exist at the time the feeders are laid-in

in the feedlot. However in most the years covered, profitable contract

opportunities did exist sometime during the feeding year, often at

rather substantial profits.

The problem many cattle feeders have with forward pricing is that they

set a goal of trying to peak the market or to lock in large returns

rather than a goal of achieving more modest returns while reducing risk.

To reach a decision on forward contracting, consideration must be given

to: (1) the level of returns that can be locked in at any stage of

cattle feeding, (2) one's own objectives relative to risk and level of

return, (3) one's own subjective idea as to what prices might do in the

future, and (4) one's financial situation and risk-taking ability.

Contracting is a very personal activity. Since no two cattle feeder's

needs, goals and foresight are exactly the same, their decisions on

contracting will also vary considerably.

Marketing management not only involves an understanding of the poten
tial

of pricing through forward contracts, it also requires a knowledge of

the relationship of those prices with various cattle feeding costs.

Feedlot decisions should always involve a look at variable, fixed and

total costs. In the long run (a period of time when the fixed capacity

of the lot can be increased or decreased), a cattle feeder would want

to cover total costs--both variable and fixed--or a new feedlot would

probably not be built. But in the short run, certain costs continue

even though cattle are not in the lot. The short run goal is to cover

all variable costs (those associated with the number of cattle in the

feedlot), plus at least some of the fixed costs; remembering that if 
no

cattle were in the feedlot, the total amount of fixed costs would be

incurred anyhow.

How many feeder cattle should be purchased when lot space is availab
le?

First, work out a budget for the coming cattle feeding period for 
several

classes and grades of cattle. What are your variable costs? What are

your minimum acceptable overhead or fixed costs (e.g. l5ç per head 
per daY

for facilities and labor) that need to be added to the expected variab
le

feeding costs and the purchase price of the feeder? Are cattle prices

currently near lows of the past year or near highs? Odds for profits are

poor if current prices are near annual highs--are better if current 
price

are near annual lows. How does your current outlook price compare with

your projected breakevens? Some guidelines for reducing or expanding

normal feedlot level numbers are shown in table 7. But, note the caution

in the footnote--if your business can't withstand more cattle feedin
g

elfd
losses--lock in small positive returns when the opportunity 

presents it 
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Table 7. Some decision rules when comparing outlook or contracting
price versus total costs versus variable costs

Feeder livestock purchase guidelines:

Expand to limit of capacity--or beyond

- if projected returns are greater than total costs and you
are quite certain of this.*

Normal levels should be maintained

- if projected returns are enough to
associated cash costs--

- but not enough to cover all costs.

cover feed and directly

Curtail from normal replacement numbers

- if projected returns will be less than sufficient to cover
feed and cash costs.

* Caution: A futures quotation is not a sound basis for projecting
your cash flow or your net income expectations unless you 
contract ahead.
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1982 Minnesota Beef Report B-286 1

COMPARISON OF VARIOUS IMPLANTS ON FEEDLOT

PERFORMANCE OF YEARLING STEERS

R. E. Smith, H. E. Hanke and L. K. Lindor

West Central Experiment Station, Morris

R. D. Goodrich, J. C. Meiske, S. D. Plegge

and J. E. Garrett

Department of Animal Science, St. Paul

Summary and Conclusions 

Three trials were conducted over a 2-year period (1981-1982) involving

242 crossbred yearling steers. Implants studied were: trial 1-

Control (no implant), Ralgro (1" from base of ear), Ralgro (at base of

ear), Synovex-S; trial 2-Control (no implant), Ralgro (at base of ear),

Synovex-S and Compudose; trial 3-Compudose and Ralgro (at base of ear).

Steers in trial 1 gained faster (P<.01) when implanted with Synovex-S

than those cattle with no implant. Cattle implanted with Synovex-S,

Ralgro (base of ear), Ralgro (1" from base of ear) and control cattle

(no implant) gained 3.37, 3.17, 3.08 and 3.00 lb/head daily. Dry matter

required per 100 lb gain was highest for animals receiving no implant

(804 lb) followed by those animals which received Ralgro (1" from base o
f

ear) (781 lb), Ralgro .(at base of ear) (762 lb) and Synovex-S (720 lb).

Cattle implanted with Ralgro at the base of the ear tended to gain 
faster

and be more efficient than cattle implanted with Ralgro 1" from the 
base.

These differences, however, were not significant (P.05).

In trial 2, steers implanted with Synovex-S (P<.01), Compudose 
(P(.05) or

Ralgro (at base of ear) (P<.05) gained faster than controls. Cattle

implanted with Synovex-S, Compudose, Ralgro (base of ear) and control

cattle (no implant) gained 3.15, 2.99, 2.93 and 2.65 lb/head daily. 
Dry

matter required per 100 lb gain was highest for animals receiving no

implant (746 lb), followed by Ralgro (base of ear) (652 lb), Compudose

(639 lb), and Synovex-S (562 lb). Steers implanted with Ralgro and Syno-

vex-S were re-implanted on day 78 of the 164 day trial. Control cattle

(no implant) had smaller rib eye areas than cattle implanted with 
Ralgro.

Steers in trial 3 gained 3.16 lb when implanted with Compudose a
nd 3.12 lb

when implanted with Ralgro (base of ear). Dry matter required per 100 lb

gain was 631 lb for steers implanted with Ralgro and 623 lb for 
Compudose

implanted steers. Steers implanted with Ralgro were re-implanted on day 78

of the 164 day trial.

Implanted cattle in all three trials gained faster and more 
efficiently

than control cattle which received no implant.

Introduction 

In recent years there has been considerable interest from cattle 
feeders in

kind of implant, site of implant and loss of some implants on gain 
and feed

efficiency of feedlot cattle. Trials reported here are an effort to examine

effects of various implants and sites of implanting on performance 
of year-

ling feedlot cattle.
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Procedure

Three trials were conducted using 242 head of yearling steers to examine
the effects of using the following implants: Ralgro, Synovex-S or Compudose.

Trial 1

One hundred thirty-two yearling steers were randomly allotted to four pens
of 15 and four pens of 18 steers each. Treatments were (1) Control (no
implant), (2) Ralgro (implanted 1" from base of ear), (3) Ralgro (implanted
at base of ear), and (4) Synovex-S (implanted at mid-ear). Diets in trial
1 contained 70% high moisture shelled corn, 30% corn silage plus supplement.
Cattle were fed in a manure-scrape facility and a cold slat facility.
Results from cattle fed in both facilities are included in Table 2. Cattle
were fed 108 days. Cattle in trial 1 were not reimplanted.

Trial 2

Sixty crossbred yearling steers were randomly allotted to four lots of 15
steers each in a manure-scrape barn. Treatments were (1) Control (no
implant), (2) Ralgro (implanted at base of ear), (3) Synovex-S and
(4) Compudose. Diets fed in trial 2 were the same as in trial 1. Cattle
were fed 164 days. Cattle implanted with Ralgro and Synovex-S were reim-
planted at 78 days; cattle implanted with Compudose were not reimplanted.
At the end of 28 days cattle implanted with Compudose in trial 2 ( and trial
3) were checked to determine if implants had been lost. Forty head were
checked. Only one had lost its Compudose implant. At the end of the trial
(164 days) three of the 40 Compudose-implanted cattle (7.5%) had lost their
implant.

Trial 3

Fifty crossbred yearling steers were randomly allotted to two lots of 25
steers each in an open lot facility with a mound, windbreak fence and
fenceline feedbunk. Treatments were (1) Compudose implant and (2) Ralgro
implant (base of ear). Diets fed were the same as in trials 1 and 2. Cattle
implanted with Ralgro were reimplanted at the end of 78 days. Cattle were
fed 164 days.

Results

Data from trial 1 are reported in Table 2. Steers implanted with Synovex-S
gained faster (Pc.01) than those with no implant (3.37 lb vs 3.00 lb/head
daily). They also gained faster (Pc.05) than those implanted with Ralgro
(1" from base of ear) (3.37 lb vs 3.08 lb/head daily). All implanted
cattle gained faster and were more efficient than cattle with no implant.
Steers implanted with Synovex-S were most efficient (720 lb DM/100 lb
gain) followed by Ralgro (base of ear) (762 lb), Ralgro (1" from base of
ear) (781 lb) and control cattle (no implant) (804 lb).

Data from trial 2 are reported in Table 3. Cattle implanted with Synovex-S
gained the fastest (3.15 lb) followed by those implanted with Compudose
(2.99 lb), Ralgro (base of ear) (2.93 lb), and control cattle (no implant)
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(2.65 lb). Dry matter required/100 lb gain closely followed the same

pattern as daily gains and was lowest for Synovex-S implan
ted cattle

(562 lb), followed by those implanted with Compudose
 (639 lb), Ralgro

(652 lb) and control cattle (no implant) (746 lb). Steers implanted

with Ralgro had larger (P<.05) rib eye areas than steers no
t implanted

(control).

Data from trial 3 (Table 4) show little difference in dail
y gain for

cattle implanted with Compudose (3.16 lb) or Ralgro (3.
12 lb). Dry matter

required/100 lb gain was also similar with Compudose-i
mplanted cattle

requiring 623 lb and Ralgro-implanted cattle requ
iring 631 lb. Carcass

characteristics were similar for all steers in trial 3
.

TABLE 1. ANALYSES OF FEEDS

Feed

Corn silage

High moisture corn

Control supplement

Crude protein,

Dry matter, % % of DM 

38.87

77.35

90.85

8.15

9.06

41.85

_
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TABLE 2. INFLUENCE OF VARIOUS IMPLANTS ON FEEDLOT PERFORMANCE OF YEARLING
STEERS (TRIAL 1)

Item

Implant
Ralgro, Ralgro,

None 1" from base at base Synovex-S SK

No. steers 33 33 33 33

Initial wt., lb 959 948 948 948

Final wt., lba 1283 1280 1291 1311

Daily gain, lbb 3.00 3.08 3.17 3.37

Daily feed, lb of DM
Corn silage 4.56 4.54 4.65 4.55
Corn grain 18.63 18.60 18.66 18.62
Supplement .88 .87 .88 .87
TOTAL 24.07 24.01 24.19 24.04

Feed/100 lb gain, lb of DM
Corn silage 152 148 146 136
Corn grain 622 605 588 558
Supplement 30 28 28 26
TOTAL 804 781 762 720

.085

.060

25.6

Carcass characteristics
Carcass wt., lb 795 794 801 813
Dressing % 61.7 61.4 61.4 61.7 .20
Marbling score 5.5 5.3 5.2 5.4 .096
KHP, % 2.4 2.4 2.4 2.3 .041
REA, sq.in. 12.9 12.4 13.1 13.2 .20
Fat depth, in. .52 .54 .50 .52 .015
Quality grade 12.0 13.4 11.6 11.8 .94
Yield .prade 3.2 3.4 3.1 3.1 .072
a
Adjusted to a dressing percentage of 62.0.

b
3.37> 3.00 (13-=.01); 3.37>3.08 (P<.05).
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TABLE 3. INFLUENCE OF VARIOUS IMPLANTS ON FEEDLOT PERFORMANCE OF YEARLING

STEERS (TRIAL 2)

Item Control Ralgro Synovex-S Compudose SE

No. of cattle 15 15 15 15

Initial wt., lb 697 712 710 709

Final wt., lbc 1132 1192 1228 1199

Days fed 164 164 164 164

Daily gain, lba,c 2.65 2.93 3.15 2.99 .10

Daily intake, lb DM

Corn silage 3.8 3.8 3.8 3.8

Corn grain 14.4 14.4 14.4 14.4

Supplement .9 .9 .9 .9

TOTAL 19.1 19.1 19.1 19.1

Feed/100 lb gain, lb DM

Corn silage 148 130 112 127

Corn grain 563 491 424 482

Supplement 35 31 26 30

TOTAL 746 652 562 639

Carcass characteristics

Carcass wt., lb 702 739 761 743

Marbling score 5.50 5.37 5.20 5.42 .22

KHP, % 2.58 2.54 2.44 2.48 .06

Fat depth, in .52 .54 .49 .54 .04

REA, Sq.in.b 12.87 13.93 13.65 13.49 .34

Quality grade 12.1 11.6 11.5 12.1 .32

Yield grade 2.86 2.70 2.75 2.86 .16

a
Control cattle gained slower than cattle implanted with Ralgro (

P <.05)

Synovex-S (P<.01) or Compudose (P-c.05).

b
Control cattle had smaller rib eye area (P<.05) than cattle im

planted with

Ralgro.

c
Adjusted to a dressing percent of 62.

19



TABLE 4. INFLUENCE OF VARIOUS IMPLANTS ON FEEDLOT PERFORMANCE OF YEARLING
STEERS (TRIAL 3) 

Item Compudose Ralgro SE

No. of cattle 25 25

Initial wt., lb 732 734

Final wt., 11)2 1250 1245

Days fed 164 164

Daily gain, lba 3.16 3.12

Daily intake, lb DM
Corn silage 4.0 4.0
Corn grain 14.8 14.8
Supplement .9 .9
TOTAL 19.7 19.7

Feed/100 lb gain, lb DM
Corn silage 127 128
Corn -grain 467 474
Supplement 28 29
TOTAL 623 631

.07

Carcass characteristics
Carcass wt., lb 775 772
Marbling score 5.27 5.41 .17
KHP, % 2.56 2.55 .04
Fat depth, in. .51 .56 .04
REA, sq.in. 14.0 13.7 .37
Quality grade 11.5 11.8 .24
Yield grade 2.76 2.98 .20

a
Adjusted to a dressing percent of 62.
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CHEMICAL ANALYSES OF ETHANOL PLANT BY-PRODUCTS

D. A. Larson, R. D. Goodrich and J. C. Meiske

Department of Animal Science, St. Paul

H. E. Hanke and L. K. Lindor

West Central Experiment Station, Morris

Introduction 

The Minnesota Legislature appropriated funds in 1980 for the Univ
ersity

of Minnesota to construct a farm-scale ethanol plant at the 
West Central

Experiment Station, Morris. Following completion of the ethanol plant,

research began on the use of by-products of ethanol production as
 animal

feeds. During ethanol production, starches and sugars are converted to

ethanol and, as a result, remaining nutrients are concentrated
 in the

by-products. In addition to feeding trials, the first of which are

reported in this publication (Beef Reports B-288 and B-289),
 chemical

analyses were conducted on distillers pressed grain and thin
 stillage.

Average analyses for these by-products are reported in table
 1 along

with average analyses for corn grain.

Procedure

Distillers pressed grains are the solids that are separated
 by a screw

press from the liquid portion of the mash prior to dis
tillation. Net

ethanol yield is reduced with this procedure because som
e ethanol is

contained in the wet (70% moisture) solids that do not g
o through the

distillation columns. Although this procedure lowers the efficiency

of the ethanol plant, it greatly simplifies distillation
 of the filtrate

by eliminating the problem of solids in the mash pluggin
g the distilla-

tion columns. Thin stillage is the liquid portion of the mash that is

separated from the solids and dealcoholized in the distilla
tion columns.

A typical production run at the Morris plant utilizes 40 
bushels of

corn grain and produces approximately 1200 lb. of wet dis
tillers

pressed grain and 1300 to 1400 gallons of thin stillage. 
Approximately

one-third of the original corn dry matter remains after f
ermentation

and distillation, half of which is contained in the distill
ers pressed

grain and half in the thin stillage.

Results and Discussion

From analyses summarized in table 1, it can be calculated 
that approxi-

mately 98% of the starch in the original corn grain is remov
ed during

the fermentation process. Therefore, production of ethanol converts

high energy feedstuffs to high protein feedstuffs. Protein concentra-

tions in distillers pressed grain and thin stillage dry mat
ter were

nearly equal. Protein levels in the by-products were almost three ti
mes

that in corn grain.

Because about one-half of by-product dry matter is contai
ned in thin

stillage, and mineral concentrations are considerably great
er in thin

stillage than in distillers pressed grain, it is apparent t
hat ethanol
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production concentrates minerals in thin stillage. This concentrating
effect is due to the solubility of these minerals which permits them to
remain in thin stillage after it has been separated from distillers
grain. Lowered mineral concentrations in distillers pressed grain
indicate that when high amounts are fed, calcium, potassium, magnesium,
manganese and zinc supplementation would likely become necessary.

When evaluating by-products of ethanol production one must be aware of
the moisture contents. Although thin stillage dry matter is high in
crude protein and minerals, these nutrients are greatly diluted in the
product as-fed. High dietary amounts of wet distillers pressed grain
may be detrimental to cattle performance because excessively wet feedlot
diets often decrease dry matter intake.

TABLE 1. CHEMICAL ANALYSES OF CORN GRAIN AND ETHANOL PRODUCTION BY-PRODUCTS
a

Requirements, By-products 
700 lb steer, Corn Distillers Thin

Item 3.0 lb/day gain grain pressed grain stillage

Dry matter _mu.. 87.11 30.28 2.94

Crude protein, % 11.5 10.25 29.17 27.58

Starch, % -- 74.9 7.12

Ash, % ...... 1.85 1.58 11.25

Calcium, % .39 .0815 .0918 1.0688

Phosphorus, % .32 .3165 .3142 1.5078

Potassium, % .65 .4105 .1886 1.8185

Magnesium, % .10 .1364 .0779 .7625

Iron, % .005 .0035 .0233 .3348

Sodium, % .08 .0163 .0316 .4200

Manganese, ppm 40 12 7 96

Zinc, ppm 30 28 17 222

&S.TTILLYPIm 8 3 10 914 

aDry matter basis.
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INFLUENCE OF FEEDING THIN STILLAGE AS A REPLACEMENT FOR

WATER ON FEEDLOT PERFORMANCE OF YEARLING STEERS

H. E. Hanke, L. K. Lindor and R. E. Smith

West Central Experiment Station, Morris

R. D. Goodrich, J. C. Meiske, S. D. Plegge and J. E.
 Garrett

Department of Animal Science, St. Paul

Summary and Conclusions 

Two trials were conducted over a 2-year period (1981 thr
u 1982) to study

the efficacy of feeding thin stillage to yearling cattle as a
 substitute

for water and protein from a supplemental source. Thin stillage was obtained

from the University's fuel ethanol demonstration plant. The thin stillage,

with some suspended solids, resulted after whole stillage was 
put through

a screw press to remove solids prior to distillation.

Steers in trial 1 gained faster (P<.05) when offered thin
 stillage to drink

in lieu of water than when offered water (3.55 lb vs 3.48 
lb/d). Weights

averaged about 955 lb initially and 1330 lb at market. Dry matter required

per 100 lb gain favored the stillage-fed cattle (686
 lb) as compared to

cattle receiving water (744 lb). Carcass characteristics were similar for

all steers in trial 1.

Steers in trial 2 receiving thin stillage as their wat
er source gained faster

(P(.01) than the control lot receiving water (3.47 lb v
s 3.18 lb). Dry

matter required per 100 lb gain again favored the still
age-fed cattle

(542 lb) as compared to cattle receiving water (669 
lb). Cattle receiving

the thin stillage as their water source had larger rib
 eye areas (P<.05)

than those receiving water.

In 

In 1981 a fuel ethanol alcohol plant was constructed and loca
ted in a

remodeled beef barn at the West Central Experiment Station.
 The plant

was built with a $200,000 appropriation from the State. Currently the

plant is being used to process corn. Farmers and legislators have indicated

an interest in the livestock feeding value of by-products 
from alcohol plants.

This interest prompted the initiation of these studies.

Procedure

Two trials were conducted (190 head crossbred-type yearling s
teers)

to examine the influence of feeding thin stillage versus wa
ter. A convention

type barn was used for the studies. The barn was divided at the center

and cattle were randomly alloted to each of the two treatment
s. Cattle in

one lot were provided water from a heated automatic stock wate
rer. Cattle

in the other lot had no regular water supply and were provided 
thin stillage

in a heated insulated stock tank with a device to stir and kee
p solids in

suspension.

Animals were shrunk, individually weighed, ear-tagged, tattooed
, implanted

with Synovex-S and treated for lice. All animals were vaccinated against

IBR, BVD, Clostridium chauvoei-septicum-haemolyticum-novyi-sordel
li

perfringens types C & D Bacterin-toxoid.



Rations were composed of corn silage and high moisture shelled corn full—fed
at a ratio of 70 parts high moisture shelled corn and 30 parts corn
silage plus 1 lb urea—type supplement daily to cattle receiving water and
1 lb distillers supplement to cattle receiving thin stillage (table 2).

Dry matter and crude protein analyses of feeds used are presented in table 1.

Results

Feedlot performance and carcass characteristics of trial 1 conducted during
the winter months Nov. 18, 1981 — March 5, 1982, are presented in table 3.
Feedlot performance and carcass characteristics of trial 2 conducted during
the summer months April 12, 1982 — Aug. 27, 1982, are presented in table 4.

In trial 1, cattle fed thin stillage as their water source gained faster
(P<.05) than those receiving water. Dry matter required per 100 lb gain
followed the same pattern and was lower (686 lb) for those offered thin
stillage as compared to those offered water (744 lb).

In trial 2, gains again favored (P<.01) cattle fed thin stillage (3.47 lb)
as compared to those receiving water (3.18 lb). Dry matter required per
100 lb gain also favored cattle fed thin stillage (542 lb) compared to those
receiving water (669 lb), a 23% difference. Cattle receiving thin stillage
as their water source had larger rib eye areas (PC.05) than those receiving
water.

In both trials 1 and 2 livers were checked for abscesses. There were no
differences in incidence of liver abscesses among animals fed thin still-
age or water.

TABLE 1. ANALYSES OF FEEDS AND THIN STILLAGE FROM TRIALS 1 AND 2

Feed
Dry Crude protein Ca, P,

matter, % % of DM % of DM % of DM

Corn silage 38.87

High moisture sh. corn 77.35

Control supplement (urea) 90.85

Supplement (fed with
thin stillage) 90.11

Thin stilla e 2.9

8.15

9.06

41.85

9.35

27.6 1.07 1.51
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TABLE 2. COMPOSITIONS OF SUPPLEMENTS FED IN TRIALS 1 AND 2

Ingredients

Urea supplement Distillers supplement

(for cattle receiving (for cattle receiving

water) thin stillage)

Ground shelled corn

Urea (2387. crude protein)

Dicalcium phosphate

Ground limestone

Trace mineralized salt

Calcium sulfate (gypsum)

Potassium chloride

Monensin premix (60 gram/lb)

Vitamin A premix (30,000 IU/gram)

Vitamin D premix (750,000 IU/lb)

lb/ton lb/ton

1289.67

230.0

65.0

245.0

100.0

50.0

8.33

4.0

8.0

1539.67

65.0

245.0

100.0

.... .1... .,..

30.0

8.33

4.0

8.0
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TABLE 3. INFLUENCE OF FEEDING THIN STILLAGE AS A REPLACEMENT FOR WATER
ON FEEDLOT PERFORMANCE OF YEARLING STEERS (11/18/81-3/5/82)
(TRIAL 1)

Item
Source of water

Water Thin stillage

No. of steers 55 55

Initial wt., lb 941.6 967.4

Final wt., lba 1313.8 1346.8

Days fed 107 107

Daily gain, lbb 3.48 3.55 .063

Daily feed, lb of DM
Corn silage 4.80 4.31
Corn grain 20.23 17.90
Supplement .87 .87
Thin stillagec ___ 1.29 (5.34 gal)
TOTAL 25.90 24.37

Feed/100 lb gain, lb of DM
Corn silage 138 121
Corn grain 581 504
Supplement 25 25
Thin stillage ___ 36
TOTAL 744 686

Carcass characteristics
Carcass wt., lb 814.6 835.0
Dressing percentageb 61.6 61.1 .16
Marbling score 5.6 5.5 .081
KHP, % 2.6 2.6 .030
REA, sq.in. 13.0 13.3 .16
Fat depth, in. .57 .56 .013
Quality grade 12.3 12.1 .105

3_12214....grade 3.4 3.3 .061

Adjusted to a dressing percentage of 62.4.

c
8.3 lb/gal.
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TABLE 4. INFLUENCE OF FEEDING THIN STILLAGE AS A REPLACEMENT FOR WATER

ON FEEDLOT PERFORMANCE OF YEARLING STEERS (4/12/82-8/27/82)

(TRIAL 2)

Item

Source of water

Water Thin stillage

No. of cattle 40 40

Initial wt., lb 711 708

Final wt., ibc 1145 1179

Days fed 136 136

Daily gain, lba,c 3.18 3.47

Daily feed, lb DM

Corn silage 4.2 3.3

Corn grain 16.2 12.6

Supplement .9 .9

Thin stillage ___ 2.0 (8.3 gal)

TOTAL 21.3 18.8

Feed/100 lb gain, lb DM

Corn silage 132 95

Corn grain 509 363

Supplement 28 26

Thin stillage ___ 58

TOTAL 669 542

SE

.07

Carcass characteristics

Carcass wt., lb 710 731

Marbling score 5.00 4.94 .10

KHP, % 2.57 2.64 .04

Fat depth, in. .56 .60 .01

REA, sq.in.b 12.6 13.2 .21

Quality grade 11.2 11.1 .20

Yield grade 3.06 3.06 .08

a
Cattle receiving thin stillage as a water source gained faster (P4.01)

than control cattle.

b
Cattle receiving thin stillage as a water source had larger (P‹.05) REA

than control cattle.

c
Adjusted to a dressing percentage of 62.

27



1982 Minnesota Beef Report B-289

PRESSED DISTILLERS GRAINS IN DIETS
OF FINISHING YEARLING STEERS

H. E. Hanke and L. K. Lindor
West Central Experiment Station, Morris

J. C. Meiske, R. D. Goodrich, D. A. Larson, J. E. Garrett and S. D. Plegge
Department of Animal Science, St. Paul

Summary 

Fifty 950-lb yearling steers, divided into two groups of 25 head each,
were used to evaluate a feeding program in which pressed distillers grain
(35.6% dry matter) replaced part of the high moisture corn grain and all
urea in the supplement. Both diets (the control diet and the diet containing
10 lb pressed distillers grain) included 10 lb corn silage/head daily,
1 lb supplement/head daily and high moisture corn grain to appetite.
Cattle fed the diet that included 10 lb pressed distillers grain had less
daily dry matter intake (24.14 vs 25.64 lb/head daily) and slower average
daily gains (3.29 vs 3.53 lb/head daily) than cattle fed the control diet,
but dry matter required/100 lb gain was similar (733 vs 727 lb). Thus,
in this 107-d trial, pressed distillers grain in the diet in small amounts
(10 lb as fed; 3.53 lb dry matter) effectively replaced urea in the supple-
ment and had more than 95% of the feeding value of high moisture corn.

Introduction 

The Minnesota Legislature appropriated funds in 1980 for the University of
Minnesota to construct a farm-scale ethanol plant at the West Central
Experiment Station, Morris. During ethanol production, starches and sugars
of grain are converted to ethanol and, as a result, remaining nutrients
are concentrated in by-products. Pressed distillers grains are the solids
that are separated from the liquid portion of the mash prior to distillation.
"Thin stillage" is the liquid portion of the mash that is separated from
the solids and dealcoholized in the distillation columns. Net ethanol
yield is reduced with this procedure because some ethanol is contained
in the wet (70% moisture) solids that do not enter the distillation columns.
Although this procedure lowers the efficiency of the ethanol plant, it
greatly simplifies distillation of the filtrate by eliminating the problem
of solids plugging the distillation columns.

Approximately one-third of the original corn dry matter remains after
fermentation and distillation--half of which is contained in the pressed
distillers grain and half in the "thin stillage". Summaries of analyses
of these by-products appear in Report B-287; results of using thin stillage
as a replacement for water and nitrogen supplement for finishing yearlings
are reported in B-288. This report gives results of a trial in which
Pressed distillers grain was used as a portion of the diet for finishing
Yearlings.



Procedure 

Fifty 950-lb yearlings were randomly allotted to two lots of 25 head each.

Control cattle in one lot were fed a finishing diet consisting of 10 lb

corn silage and 1 lb urea supplement/head daily plus high moisture corn

grain ad libitum. Cattle in the other lot were fed 10 lb pressed distillers

grain, 10 lb corn silage and 1 lb supplement (with no urea)/head daily

plus high moisture corn to appetite. Compositions of the two supplements

are listed in table 1. Pressed distillers grain used in this trial averaged

35.67 dry matter and contained 25.9% crude protein, 0.15% calcium and

0.34% phosphorus on a dry matter basis. Analyses of feeds used are sum-

marized in table 2. The supplement for the diet that contained pressed

distillers grain differed from the control supplement in that it had no

supplemental nitrogen from urea and no calcium sulfate, but included

potassium chloride to provide about 6 g K daily. The trial started November

18, 1981, and terminated March 5, 1982, for a feeding period of 107 days.

Results 

Feedlot performance and carcass data are summarized in table 3.

Cattle fed the control diet gained more rapidly (3.53 vs 3.29 lb/head

daily) and consumed more dry matter (25.64 vs 24.14 lb/head daily) than

those fed the diet with pressed distillers grain. However, nearly equiv-

alent amounts of dry matter were required/100 lb gain by cattle fed either

diet (727 vs 733 lb). No meaningful differences in carcass characteristics

occurred between cattle in the two treatment groups. Thus, in this trial

where small amounts (10 lb as-fed; 3.53 lb dry matter) of pressed distillers

grain were fed, it appeared that pressed distillers grain was about 95%

as valuable as high moisture corn grain and effectively replaced the

nitrogen source in the supplement.

Table 1. Com ositions of S

Ingredient

9 9

Ground corn grain
Urea (283% crude protein)
Dicalcium phosphate
Ground limestone
Trace mineralized salt
Calcium sulfate
Potassium chloride
Monensin premix (60 g/lb)a
Vitamin A premix (30,000 IU/g)

b

Vitamin D premix (750,000 IU/lb)c

a
To provide 250 mg monensin/head daily.

lements for Finishin Yearlin s. 
Supplement for diet wit'Supplement for

control diet . pressed distillers 

64.48 76.98
11.50
3.25 3.25

12.25 12.25

5.00 5.00

2.50

b
To provide 27,200 IU vitamin A/head daily.

c
To provide 3000 IU vitamin D/head daily.

••••

1.50
.42 .42
.20 .20
.40 .40
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Table 2. Analyses of Feeds.

Feed
Dry

matter, %
Crude protein,
% of DM

Corn silage
High moisture corn
Control supplement
Supplement for distillers products
Screw-pressed distillers grain

38.87
77.35
90.85
90.11
35.61

8.15
9.06

41.85
9.35
25.89

Table 3. Influence of Feeding Pressed Distillers Grains on Feedlot
Performance and Carcass Characteristics of Yearling Steers.

Diet
With 10 lb pressed

Item Control distillers grain S

No. of steers 25 25
Initial wt., kb 944 966
Final wt., lb a b 1322 1318
Daily gain, lb ' 3.53 3.29 .088
Daily feed, lb of DM

Corn silage 4.05 3.98
Corn grain 20.72 15.76
Pressed distillers grain ___ 3.53
Supplement .87 .87
Total 25.64 24.14

Feed/100 lb gain, lb of DM
Corn silage 115 121
Corn grain 587 479
Pressed distillers grain ___ 107
Supplement 25 26
Total 727 733

Carcass characteristics
Carcass wt., lb 819 817
Dressing percentage 61.3 61.6 .24
Marbling score 5.5 5.2 .10
KHP, % 2.7 2.5 .052
REA, sq. in. 12.6 12.9 .22
Fat depth, in. .54 .52 .018
Quality grade 12.1 11.8 .14
Yield grade 3.5 3.3 .091

a
Adjusted to a dressing percentage of 62.0.

b
(P<.05)
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CHEMICAL PRESERVATION OF WET DISTILLERS PRESSED GRAIN

1. A. Larson, M. Diallo, R. D. Goodrich and J. C. Meiske

Department of Animal Science, St. Paul

Summary and Conclusions

Wet distillers pressed grain was treated with chemical additives, applied

at different rates, to determine the effectiveness of each chemical in

preserving air-exposed distillers pressed grain. Evaluations were based

on temperature trends and visual observations. Formaldehyde at .3, .4,

.5 or .6% and diacetate-sorbate (727 and 28%, respectively) at .4, .5 or

.6°/0preserved distillers pressed grain throughout the entire 24-day period.

Propionic acid and a commercial preservative were not effective for the

entire trial, but were beneficial in shorter term (10 to 15 days) storage.

The ammonia treatments performed poorly and are not recommended for

preservation of distillers grain.

Introduction

In recent years there has been growing interest in production of ethanol

as an alternative energy fuel. This production of ethanol from grain or

other materials results in substantial quantities of by-product. Principal

use of these by-products appears to be as livestock feed. In many cases,

production of by-product may be greater than can be utilized as fresh

product by livestock on the farm. This overproduction may result from

variations in number and size of livestock on the farm. In the future,

large commercial ethanol plants may become more common. These large plants

would produce tremendous quantities of by-product that could be delivered

to farms for storage and later use.

Overproduction due to supply and demand fluctuations of fresh by-product

necessitates some means of preserving its quality. If by-products were

dried, problems with storage and handling would not exist. However,

drying of by-products may be impractical for farm scale production and

too costly for a large commercial plant. Therefore, alternative methods

for storage and handling must be developed. Each individual wet by-product

will have unique storage and handling characteristics and may require

different methods of preservation. The objective of this experiment was

to evaluate effects of various chemical additives on short term (24 days)

preservation of wet distillers pressed grain.

Procedure

Wet distillers pressed grain from the Morris ethanol plant was treated with

various amounts of chemical additives. Concentrations of chemicals used

were .3, .4, .5 and .67. of pure chemical (percentages expressed as grams

of chemical added per 100 g of wet distillers pressed grain). Chemical

additives used were: ammonia, diacetate-sorbate (72% diacetate, 287 sorbate),

formaldehyde, propionic acid and commercial preservative (used only at .5

or 1.00/). Treated material was placed in duplicate, open-top styrofoam

buckets to simulate open-air storage. A thermocouple was placed in each

bucket and temperatures were recorded daily for 24 days.
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Results and Discussion

Effects of five chemical additives (ammonia, diacetate—sorbate, formaldehyde,
propionic acid and commercial preservative) on temperature following aeration
of wet distillers pressed grain are presented in figures 1 to 5. Results
of treatment of wet distillers pressed grain with ammonia are shown in
figure 1. Ammonia applied at .5 or .67, reduced temperatures for 6 days
while .3 or .47 ammonia had no effect. All ammonia treatments were
moldy and insect—infested by day 10 and, therefore, terminated at that
time. As shown in figure 2, diacetate—sorbate at all levels had no effect
on initial temperatures but did lower subsequent temperatures. At the end
of the 24—day period only the .37 treatment contained any significant
spoilage.

Results obtained for distillers grain treated with formaldehyde are presented
in figure 3. All formaldehyde treatments (.3, .4, .5 and .6%) inhibited
heating during the 24—day trial. At the end of the trial it was concluded,
from visual observation, that the distillers pressed grain had been well
preserved. Figure 4 presents results of the propionic acid treatments.
While propionic acid had no effect on initial temperatures, it did lower
subsequent temperatures but not enough to prevent heating. At 24 days,
mold was present in all treatments with more mold apparent in the lower
concentration treatments. Results of distillers grain treated with a
commercial preservative are presented in figure 5. The commercial preserva—
tive did lower temperatures during the last half of the trial, however,
some heating occurred and the .57 treatment was moldy by day 24.

32
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FIGURE 3. PRESERVATION OF DISTILLERS GRAIN
FORMALDEHYDE

. 61
•••••.••••

TEMP (F)
132  

120

.51 110
•••••••••

.41

.31

CONTROL

102

Et2

70

40

-

1111_1111_111 111111

2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

DAYS

FIGURE 4. PRESERVATION OF DISTILLERS GRAIN
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FIGURE 5. PRESERVA1 ION OF DISTILLERS GRAIN
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PRESERVATION OF CORN FIBER AND CORN GLUTEN FEED

D. A. Larson, R. D. Goodrich and J. C. Meiske

Department of Animal Science, St. Paul

Summary and Conclusions

Chemical additives applied at several rates were evaluated in a 21-day

trial for their effectiveness in preserving wet corn fiber and wet corn

gluten feed. Evaluations were based on recorded daily temperatures and

visual observations of each air-exposed treatment. Short term (5 to 15

days) preservation of corn fiber was accomplished with the following

treatments: .2, .3 or .4% propionic acid; .4% sodium sulfite; .4% ammonia;

.2 or .4% formaldehyde; .117% sorbate and a combination of .37 diacetate

and .117% sorbate. Based on visual observations for mold growth, ammonia

(.1, .2, .3 or .4%). propionic acid (.4%) and formaldehyde (.4%) preserved

corn fiber for 18 to 21 days. In general, corn gluten feed was morediffi-

cult to preserve than corn fiber in that fewer chemicals were effective in

preserving corn gluten feed. Corn gluten feed was preserved for 10 to 12

days by treatment with diacetate-sorbate (combination of .3% diacetate

and .117% sorbate) or .5% propionic acid. A higher level of the diacetate-

sorbate combination (.4% diacetate and .156% sorbate) or formaldehyde at

.3, .4 or .5% inhibited heating for the entire 21-day trial.

Ensiling corn fiber and corn gluten feed was evaluated as an alternative

method of preservation. These products were each mixed with various levels

of dried molasses, ground corn grain or ground alfalfa hay and ensiled in

air-tight plastic bags. Results following a 29-day fermentation period

indicated that both corn fiber and corn gluten feed fermented well, even

without added fermentable substrate. Thus, ensiling may be the preferred

method of preserving corn fiber and corn gluten feed due to its simplicity

and more consistent results.

Introduction 

Wet corn fiber and wet corn gluten feed are likely to mold within relatively

short periods upon exposure to air. Energy costs for drying these products

(to improve storage quality) adds greatly to the cost of these feeds. There-

fore, there is a need to determine alternative methods for improving the

keeping quality of these products. Objectives of these experiments were to

evaluate effects of various levels of chemical additives on the short term

(5 to 15 days) preservation of corn fiber and corn gluten feed and to

evaluate ensiling of these products as an alternative method of preservation.

Procedure

Trial 1 involved adding various amounts of chemical additives to wet corn

fiber and wet corn gluten feed and placing the material in open-top

Styrofoam buckets. Concentrations of chemicals used were .1, .2, .3 and 4%

of pure chemical (percentages expressed as grams of chemical added per 100 g

of wet corn fiber or wet corn gluten feed). Chemical additives used were:

sodium diacetate, propionic acid, sodium sulfite, sodium diacetate-sorbate

(used only at .3% diacetate and .117% sorbate), ammonia and formaldehyde
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(used only at .2 or .4
0/). Seven open-top Styrofoam buckets of each

treatment were prepared. One bucket of each treatment was removed from

the experiment each third day for 18 days and was visually examined for

mold growth. A thermocouple was placed in the seventh bucket of each

treatment and daily temperatures were recorded for 21 days.

Due to the poor results with chemical additives used to preserve corn

gluten feed in trial 1, another experiment was conducted (trial 2) with

this material. Fresh corn gluten feed was prepared by mixing corn fiber

(67%) and steep liquor (33%). The resulting corn gluten feed should have

been the same as that provided by Archer Daniels Midland Company (ADM)

for trial 1 but did not have the incubation time incurred by the original

corn gluten feed during shipment. Additives evaluated were formaldehyde,

propionic acid, diacetate-sorbate and a commercial preservative. Formalde-

hyde and propionic acid were added at three concentrations (.3, .4 and 570).

Three concentrations of sodium diacetate-sorbate were also used (.2, .3 and

.4% diacetate .078, .117 and .1567 sorbate, respectively). The commercial

preservative was added at .25 and .5%. Preparations of each of these

treatments were placed in duplicate Styrofoam buckets and temperatures

recorded as in trial 1.

Trial 3 involved ensiling corn fiber and corn gluten feed with several

additives. The additives included: dried molasses at 0, 4, 8 and 12%

(DM basis); ground alfalfa hay at 0, 20, 35, and 507 (DM basis)and ground

corn grain at 0, 20, 35 and 507 (DM basis). These mixtures of corn fiber

or corn gluten feed and molasses, corn grain or alfalfa were placed in

duplicate air-tight plastic bags. Following a 28-day fermentation, the

silages were analyzed for dry matter, pH, ammonia, crude protein and lactic

acid.

Results and Discussion

Trial 1

Effects of seven chemical additives (sodium diacetate, propionic acid,

sodium sulfite, ammonia, formaldehyde, sorbate and diacetate-sorbate) on

temperature fallowing aeration of corn fiber and corn gluten feed are

presented in figures 1 to 12. As shown in figure 1, sodium diacetate did

not improve stability of corn fiber at any concentration used. Visual

inspection of corn fiber treated with sodium diacetate also indicated poor

mold inhibition. Corn fiber treated with the higher amounts of sodium

diacetate (.2, .3 and .47) contained mold on day 3 and the control and

.170-treated corn fiber contained mold on day 6. Figure 2 illustrates that

.10/0 propionic acid did not improve shelf-life of corn fiber, but that .2,

.3 and .4% propionic acid prevented heating up to 11 to 14 days. The

subsequent increases in recorded temperatures during the last half of this

trial disagree with visual inspection of the four propionic acid-treated

corn fiber samples. Propionic acid at .4% prevented visible signs of mold

even at day 18, and .3% inhibited visible mold growth through day 15. 
This

disagreement might be due to heating caused by bacterial decomposition

rather than mold growth.
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Addition of sodium sulfite had little effect on preservation of corn fiber
except at .470 (figure 3). Addition of .4% sodium sulfite inhibited heating
until day 10, while other sulfite-treated samples heated at 5 to 6 days.
Thermocouple data were in agreement with visual inspections for mold:
materials treated with 0, .1, .2 or .3% sodium sulfite began to mold between
days 6 and 9, while that treated with .4 % sodium sulfite began to mold
between days 9 and 12.

Thermocouple data for corn fiber treated with ammonia are presented graphically
in figure 4. Corn fiber treated with .1, .2 or .3% ammonia heated more
rapidly than the control. Addition of .4% ammonia to corn fiber inhibited
heating until day 12. Thermocouple data disagree with visual detection of
mold. Through day 15, there was no noticeable internal mold for material
treated with ammonia (.1, .2, .3 or .4%). At day 18, corn fiber treated
with .2, .3 or .4% ammonia showed no significant mold, except near the
surface. At day 18 there was yet a noticeable ammonia odor from the corn
fiber which might present a problem of its acceptance by livestock.

The graph of the temperature readings for the formaldehyde-treated corn
fiber is presented in figure 5. Corn fiber treated with .27 formaldehyde
began heating at about day 9, while that treated with .4% formaldehyde
did not heat significantly until day 18. This agrees with the visual
observations as .2% formaldehyde inhibited mold through day 6, but was
moldy by day 9. In contrast, .4% formaldehyde inhibited mold through day 15.

Temperature data for the preservation of corn fiber with sorbate, diacetate
or a combination of the two products are presented in figure 6. The
diacetate-sorbate was added in an amount to provide the same amount of
diacetate as the .3% sodium diacetate treatment. While the .3% diacetate
treatment had no effect in prolonging the stability of corn fiber, the
diacetate-sorbate combination treatment inhibited heating until day 12.
However, sorbate alone, which was added at the same level as the sorbate
in the diacetate-sorbate treatment, inhibited heating 2 days longer than
did the diacetate-sorbate combination. This implies that the diacetate in
the diacetate-sorbate treatment had a negative influence on the preservative
action of sorbate in corn fiber material.

Chemical treatments used on corn fiber were also evaluated for their
effectiveness in improving stability of wet corn gluten feed. Daily
temperature recordings of these treatments are presented in figures 7 to
12. Sodium diacetate, propionic acid, sodium sulfite and ammonia did not
improve stability of corn gluten feed at any level added. The .4% level of
each of these treatments appeared to reduce temperatures for a few days,
but heating soon occurred. This observation agrees with our visual
inspections in that there was mold and heat damage in all of these materials
by day 3.

Temperature trends for the formaldehyde-treated corn gluten feed are
presented in figure 11. Formaldehyde at .4% prevented heating in corn
gluten feed until day 11, while .2% formaldehyde was effective in preventing
heating only until day 3. This agrees with visual examinations of the two
treatments. Corn gluten feed treated with .2% formaldehyde began to mold



by day 3, while that treated with .4% formaldehyde did not exhib
it mold

until day 9. Figure 12 presents temperature data for the sorbate and

diacetate—sorbate treatments. These treatment levels were established in

the same manner as that for corn fiber. Corn gluten feed treated with

diacetate—sorbate did not heat during the 21 days. Because there was only

one bucket with this treatment, our visual examination was on 
day 21 when

the trial ended. At this time, the material exhibited no mold and appeared

to be the same quality as the original corn gluten feed. In contrast, the

sorbate treatment heated by day 6. These results are the reverse of those

with corn fiber where the sorbate performed better than the diacetat
e—

sorbate combination. For this reason and the fact that there was only

one bucket of each of the two treatments, the diacetate—sorbate 
treatment

of corn gluten feed was repeated in trial 2.

Trial 2

Because of the poor results with the chemical treatments in 
trial 1, higher

rates were evaluated in this trial. Some of the original treatment rates

were repeated to facilitate comparison of the results of tria
l 2 and trial 1.

Corn gluten feed used in trial 1 was prepared by Arche
r Daniels Midland and,

due to time for transportation, was not treated until 1 d
ay later. Corn

gluten feed for trial 2 was chemically treated the same day
 that it was

prepared in the laboratory.

Results of the diacetate—sorbate combination treatment 
of corn gluten feed

are presented in figure 13. Diacetate (.4%)—sorbate (.156%) inhibited

heating throughout the 21 days of this trial. The .3—.117% treatment inhibi
ted

heating for the first half of the trial (10 to 12 days)
 and the .2—.078%

treatment had essentially no effect in improving stabil
ity of corn gluten

feed. Temperature recordings for propionic acid—treated corn glute
n feed

are presented graphically in figure 14. Propionic acid added at .5%

inhibited heating for 12 days and .4% propionic acid inhi
bited heating for

3 days. Propionic acid at .3% had no effect on preservation of corn 
gluten

feed.

Results of treating corn gluten feed with the commercial 
preservative are

presented in figure 15. The preservative at .5% depressed heating for

approximately 10 days, while the .25% level did not improve 
stability of

corn gluten feed. Figure 16 shows temperature recordings for corn gluten

feed treated with formaldehyde. All three concentrations of formaldehyde

(.3, .4 and .5%) prevented heating during the 21—day
 trial.

Results of trial 2 indicate that the time delay between p
reparation of the

corn gluten feed and application of the chemicals i
n trial 1 had little

effect on the results. Chemical treatments that performed positively in

trial 1 performed similarly in trial 2. Diacetate—sorbate at .4—.156%

and formaldehyde at .3, .4 and .57 inhibited heati
ng for the entire 21

days. Diacetate—sorbate at .3—.117% and propionic acid at .5%
 inhibited

heating for 10 to 12 days.



Trial 3

Corn fiber and corn gluten feed each were ensiled in air—tight plastic
bags. various amounts of dried molasses, ground corn grain or ground
alfalfa hay were added to each product at ensiling and analyses were
conducted following a 28—day fermentation. Analyses of the fermented corn
fiber and corn gluten feed are presented in tables 1 and 2, respectively.

Corn fiber and corn gluten feed both fermented well, even without additions
of fermentable substrate. Although lactic acid levels in fermented corn
fiber were low (usual values in corn silage are 6 to 8% of DM), pH values
were sufficiently low (3.94) to result in an adequately ensiled product.
Alfalfa additions to either corn fiber or corn gluten feed resulted in
increased lactic acid concentrations, but pH was not lowered to the extent
observed when either corn grain or molasses was added. This suggests that
alfalfa buffered (by NH3 release or by minerals such as Ca and K) the
organic acids produced during fermentation and lactic acid production
continued for an extended period.

These data suggest that fermentable substrate additions are not required
for adequate fermentation of corn fiber or corn gluten feed and, if an
addition is to be made, that corn grain may be the material of choice.
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FIGURE 3.
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FIGURE 5.
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FIGURE 7.
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FIGURE 9.
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FIGURE 11.
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FIGURE 13. PRESERVATION OF CORN GLUTEN FEED
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FIGURE 15. PRESERVATION OF CORN GLUTEN FEED
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TABLE 1. ANALYSES OF FERMENTED CORN FIBER

Crude
Dry matter, protein,

Treatment % of DM

NU 3-N, -N Lactic acid,

mg/100 g DM % of DM PH

Control 41.0 12.1 18.4 . .34 3.94

Molasses addition, % of DM

4 41.6 12.3 18.2 .34 3.93

8 42.2 12.1 18.8 .30 3.69

12 43.1 12.2 23.0 .38 3.85

Corn addition, % of DM

20 42.0 12.1 26.1 .40 3.92

35 42.4 12.2 59.3 .90 4.00

50 42.9 12.0 71.5 1.68 4.01

Alfalfa addition, % of DM

20 42.6 13.3 102.8 2.56 4.19

.315 43.6 13.6 111.9 3.64 4.19

50 45.2 14.0 121.0 4.10 4.24

TABLE 2. ANALYSES OF FERMENTED CORN GLUTEN FEED 

Crude
Dry matter, protein, NH3-N, Lactic acid,

Treatment 7: % of DM mg/100 g DM % of DM  1311

Control 43.2 21.3 71.3 4.09 4.09

Molasses addition, % of DM

4 43.7 20.8 68.9 3.87 4.16

8 44.6 20.9 68.3 3.81

12 45.4 20.6 65.0 3.55 4.11

Corn addition, % of DM

20 43.4 18.8 72.0 3.04

35 43.4 17.8 118.4 3.38

50 43.6 16.2 120.9 2.86

Alfalfa addition, % of DM

4.1

4.24
436

4.46
50 46.0 18.1 193.1 4.75

4.31
20 44.2 20.4 127.5 4.78

4.43
35 44.8 19..1 187.0 5.12
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TREATMENT OF HIGH MOISTURE CORN WITH SODIUM DIACETATE

D. W. Crawford, S. R. Burghardi, R. D. Goodrich and J. C. Meiske

Department of Animal Science, St. Paul

Summary 

A commercial high moisture corn additive that contained sodium diacetate
as its active ingredient reduced mold growth temperature rise in high
moisture corn exposed to air when the sodium diacetate was applied at 6
or 9 lb per ton of high moisture corn. Similar initial and final pH values
and acetic acid contents of corn in open and closed bags for respective
treatments, the general absence of lactic acid and low propionic acid
values indicate that the corn did not undergo fermentation in either trial
1 or 2.

Introduction

Silage additives are commonly used by farmers in attempts to reduce spoilage
losses, to improve nutritive value or to improve silage keeping qualities.
A variety of additives are being marketed for silages, haylages and high
moisture grains. The trials reported here were conducted to evaluate a
sodium diacetate-containing additive for high moisture corn grain.

Prodedure

Trial 1

Twelve 55-gallon, 8 mil plastic barrel-liner bags were filled with 200 to
250 lb of whole, high moisture corn (71 to 75% DM) and treated with sodium
diacetate (97%) at three rates of application (0, 3 or 6 lb sodium diacetate
per ton of high moisture corn). Four bags were used for each of the three
treatments. Two bags of each treatment were evacuated of air using a vacuum
pump and then sealed, while the remaining bags from each treatment remained
open and exposed to the air. A thermocouple was inserted into each bag of
corn. The corn was stored for 62 days (from Dec. 1 to Feb. 1). Samples
from each bag were taken for dry matter, pH, acetic, propionic and butyric
acids and ethanol analyses.

Trial 2

Sixteen 55-gallon, 8 mil plastic barrel-liner bags were each filled with
250 lb of high moisture corn (avg DM 78.5%) and treated with sodium diacetate
(97% pure) at four levels of application (0, 3, 6 or 9 lb sodium diacetate
per ton of high moisture corn). Four bags of corn were used for each. of
the four treatments. The bags of corn were handled the same as in trial 1.
The corn was stored for 48 days (from Nov. 11 to Dec. 28). Visual estimates
of the amount of moldy corn in each of the 16 bags were made and samples
were taken for dry matter, pH and acetic, propionic and lactic acid analyses.



Results

1. Temperatures (expressed as degrees above environmental temperature) of

the sealed bags of corn did not vary appreciably from environmental

temperature during the 62—day period of trial 1 (figure 1) or during

the 48—day period of trial 2 (figure 3). However, treatment influences

occurred in the open bags of corn in both trial 1 (figure 2) and trial 2

(figure 4). Open bags of corn treated with 3 lb sodium diacetate/ton

had slower temperature increases than the open control bags. The open -

bags of corn treated with 6 lb sodium diacetate/ton or 9 lb sodium

diacetate/ton (trial 2 only) remained at or below environmental

temperature.

2. In trial 1, pH values of corn ranged from 5.42 to 5.76 (table 1) and

were not influenced by treatment. In trial 2, pH of corn ranged from

5.30 to 6.28 (table 2) and decreased as the concentration of sodium

diacetate increased with the exception of the open bags of corn treated

with 3 lb sodium diacetate/ton (pH 6.28).

3. Acetic acid contents of corn in open and closed bags in trials 1 and

2 increased as sodium diacetate application increased, except for open

bags treated with 3 lb sodium diacetate/ton (tables 1 and 2). Propionic

acid, butyric acid (trial 1), lactic acid (trial 2) and ethanol (Trial 1)

concentrations were near zero for all corn samples.

4. Spoilage losses due to mold (table 3) in the open bags in trial 2 were

less for corn treated with 6 lb sodium diacetate/ton than for control

or 3 lb sodium diacetate on treated corn. No mold was observed in

bags treated with 9 lb sodium diacetate/ton. Closed bags of corn had

little or no mold in either control or treated corn except for one

closed bag treated with 3 lb sodium diacetate/ton which was severely

molded (90%) — possibly due to holes in the bag.
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TABLE 1.- INFLUENCE OF SODIUM DIACETATE ON DRY MATTER, pH, ACETIC, PROPIONIC
OR BUTYRIC ACID AND ETHANOL CONTENTS OF WHOLE KERNEL HIGH MOISTURE
CORN (TRIAL 1)

Item

Open bags  Closed bags 
Diacetate treatment, lb/ton Diacetate treatment, lb/ton

Initial corn 0 3 6 0 3 6

Dry matter, % 72.2 74.6 75.4 71.3

PH 5.61 5.63 5.59 5.42

72.0

5.67

72.2

5.76

  % of DM  

Acetic acid .04 .09 .08 .21 .07 .14 .28

Propionic acid .01 .01 .01 .01 .01 .01 .01

Butyric acid .01 .02 .01 .01 .01 .01 .01

Ethanol .01 .02 .02 .01 .02 .02 .01

TABLE 2. INFLUENCE OF SODIUM DIACETATE ON DRY MATTER, pH, ACETIC, PROPIONIC
OR LACTIC ACID CONTENTS OF WHOLE KERNEL HIGH MOISTURE CORN (TRIAL 2) 

Initial corn Open bags  Closed bags 
Diacetate treatment, Diacetate treatment, Diacetate treatemnt,

lb/ton  lb/ton  lb/ton 
.Item 0 3 6 9 0 3 6 9 0 3 6 9 

Dry matter, % 78.4 78.9 78.8 78.7 78.8 78.3 78.5 80.2 78.3 78.4 78.4 78.9
PH

6.14 5.72 5.73 5.53 5.89 6.28 5.49 5.41 6.09 5.70 5.41 5.30

  % of DM  

Acetic acid .0003 .148 .275 .435 .013 .018 .271 .401 .016 .186 .270 .382

Pr°Pionic acid .004 .003 .004 .004 .001 ___ .017 .025 .001 .022 .026 .018
La a,....ic acid ___ ___ ___ ___ .007 ___a

Lactic acid detected in only one treatment bag.

TABLE 3. PERCENTAGE OF MOLDY CORN KERNELS (TRIAL 2)a

Sodium diacetate per ton Bag treatment
21_121.0 moisture corn, lb

Control

3 lb

6 lb

9 lb

Open Closed

90, 95

95, 100

5, 30

0, 0

% Molded

0, 1

0, 90

0, 1

0, 0
a
2 bags per treatment.
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INFLUENCE OF SODIUM DIACETATE TREATMENT OF HIGH MOISTURE CORN GR
AIN

M. Lazaar, J. C. Meiske and R. D. Goodrich

Department of Animal Science, St. Paul

Summary

Treatment of high moisture corn grain with sodium diacetate
 at ensiling

appeared to reduce acetic, propionic and butyric acids an
d ethanol production

during ensiling. Dry matter losses, due to spoilage and fermentation, were

reduced with sodium diacetate treatment of whole, high mois
ture corn but

increased when treated corn was ground and ensiled. Stability tests indicated

that treated, ground high moisture corn was least st
able; sodium diacetate-

treatment of whole high moisture corn grain at ensiling h
ad little influence

on its stability upon exposure to air. Steers fed sodi
um diacetate-treated,

whole, ensiled corn grain had faster (P<.05) and more (P(
.05) efficient gains

in a 65-day trial than steers fed rations that contain
ed untreated whole

ensiled corn, treated ground ensiled corn or dried corn grain
.

Introduction

A previous study (1981 Beef Report B-279) of treat
ment of corn silage material

with sodium diacetate at ensiling showed that the trea
tment reduced spoilage

but was inconsistent in reducing maximum temperatures
 during fermentation

or improving "bunk life" of silage. Gains of cattle fed sodium diacetate-

treated silage were not greatly different from those of cattle fed 
control

silage, but feed efficiency was improved in both trial
s as a result of

feeding sodium diacetate-treated silage. In another trial (1981 Beef Report

B-280), sodium diacetate treatment of alfalfa at ensilin
g did not greatly

affect fermentation temperatures or stability. Finishing steers fed treated

haylage performed similarly to those fed control haylage. The study reported

here was conducted to evaluate effects of sodium diacetat
e treatment of

high moisture corn grain on its content of fermentation pr
oducts, stability

upon exposure to air and feeding value when fed to finishin
g yearlings.

Procedure

Corn grain was harvested from a single field in a manner tha
t permitted

grain from every fourth pass through the field to be assigne
d to one of

four treatments:

1. high moisture whole grain, ensiled.

2. high moisture whole grain, treated with 2.70 lb sodium diacetat
e material

(97% pure) per 1000 lb wet grain, ensiled.

3. high moisture grain, ground through a 1/2-inch screen, treated
 with

2.79 lb sodium diacetate material (97% pure) per 1000 lb wet
 ground

grain, ensiled.

4. high moisture grain, processed through a batch dryer to 14 t
o 150/0 moisture'

bin-stored.
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High moisture grain was placed in concrete stave silos between November

4 and 6. Feeding started February 9. Samples of corn grain were obtained

during the feeding period for chemical analyses and stability tests.

Fifty—two yearling Hereford, Angus and Charolais steers were dewormed,

implanted with Ralgro and allotted randomly from within breed groups to

form treatment groups of 13 steers each. One pen of six and one pen of

seven steers were assigned to each treatment. Rations consisted of 10 lb

corn silage (46% dry matter), 1 lb supplement (table 1) and a full—feed of

the assigned corn grain per head daily.

The feeding trial was terminated at 65 days when the high moisture corn

grain from one of the treatments was depleted. No carcass data were obtained.

Results

Dry matter and crude protein contents of feedstuffs are summarized in

table 2. Diacetate treatment did not affect crude protein contents of

high moisture corn grain.

Concentrations of acetic, propionic and butyric acids, ethanol and ammonia—

nitrogen in high moisture corn are presented in table 3 along with pH values.

There was a tendency for inhibited fermentation in treated whole high moisture

corn as compared to untreated whole high moisture corn as indicated by lower

concentrations of acids and ethanol.

Temperature changes of high moisture corn exposed to air are summarized

in table 4. Peak temperatures were higher for both treated high moisture

corn grains than for control, but differences were not significant. However,

differences in time of occurrence of peak temperatures were found among

the three treatments. Treated whole high moisture corn had the longest

(P(.01) duration before attaining its peak temperature and treated ground

high moisture corn the shortest (P<.01) duration. Treated ground high

moisture corn also had the earliest temperature rise, indicating that this

corn was the least stable.

Dry matter losses of ensiled corn grain are summarized in table 5. Because

there was but one silo per treatment, and, therefore, treatment effects are

confounded with a particular silo, one should be cautious in interpreting

these data. Additional comparisons are necessary to determine treatment

effects. However, no top spoilage occurred with the diacetate—treated

whole high moisture corn. Apparent spoilage and fermentation losses were

highest with the treated, ground high moisture corn grain.

Feedlot performance data of steers fed the various types of corn grain are
summarized in table 6. Steers fed the diacetate—treated whole high moisture

corn gained faster (P-4..05) and more efficiently (P <.05) than steers in any
of the other treatment groups. Feeding ground, treated high moisture corn

resulted in the lowest intake per head among treatment groups. This lower

feed intake may be attributable to grinding and the characteristics

associated with higher dry matter losses (table 5). However, efficiency of

feed use for gain by steers fed treated, ground ensiled high moisture corn

was similar to that by steers fed untreated, whole ensiled corn or dried

corn (635 vs. 671 and 631 lb diet dry matter/100 lb gain).
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TABLE 1. COMPOSITION OF SUPPLEMENT

Ingredient %, as fed basis

Ground corn grain 55.2

Urea 10.7

Dicalcium phosphate 5.2

Ground limestone 16.8

Trace mineralized salt 10.0

Calcium sulfate 1.9

Vitamin A premix
a
 .2

a
To provide 30,000 IU vitamin A/head daily.

TABLE 2. DRY MATTER AND CRUDE PROTEIN CONTENTS OF FEEDS

Feed

Crude protein,

Dry matter, % % of dry matter

Untreated whole high moisture corn 75.05 10.98

Treated whole high moisture 
coma 73.91 10.79

Treated ground high moisture 
com b 75.27 10.64

Dried corn grain 86.47 10.89

Corn silage 46.10 7.57

Supplement 90.21 45.00

a
Treated with 2.7 lb sodium diacetate (97%, pure)/1000 lb wet corn 

grain at

ensiling.

b
Treated with 2.79 lb sodium diacetate (9704, pure)/1000 lb wet corn 

grain

at ensiling.
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TABLE 3.

Item

VOLATILE FATTY ACIDS, ETHANOL, AMMONIA AND pH VALUES OF ENSILED CORN

Corn grain treatment at ensiling 
Untreated, Treated, Treated,
whole whole ground 

Organic acids, mg/100 g dry matter

Acetic 3.67 2.46 1.43
Propionic .14 __ .04
Butyric .49 .21 --

Ethanol, mg/100 g DM 3.65 1.99 .11

Ammonia - N, % of total N 1.14 1.08 1.78

PH 5.12 5.29 5.30

TABLE 4. TEMPERATURE CHANGES OF HIGH MOISTURE CORN GRAIN EXPOSED TO AIR
AFTER ENSILING

Corn grain treatment at ensiling

Untreated, Treated, Treated,
Item whole whole ground SE

Peak temperature above
ambient, F degrees 38 51.5 48.1 4.6

Time of peak temperature,
hours after exposure 125.0

c
192.0

d
40.0

e 
7.6

Time of initial rise above
b

ambient temperature, hours 11.5a 13.0a 8.5 .6 
a,b

Values in same row with different superscripts differ (P<.05).
c,d,e

Values in same row with different superscripts differ (P<.01).

TABLE 5. DRY MATTER LOSSES OF ENSILED HIGH MOISTURE CORN GRAIN WITH
VARIOUS TREATMENTS

Item

Corn grain treatment at ensiling 
Untreated, Treated, Treated,
whole whole ground 

Total dry matter ensiled, lb

Total dry matter removed, lb

Total dry matter spoiled, lb

Apparent fermentation loss, %a

Apparent spoilage loss, %a

Total dry matter loss, %a
a
As percentage of initial dry matter.

47,374 46,680 46,960

40,025 43,650 32,280

5,182 0 10,954

4.57 6.49 7.79

10.94 0 23.26

15.51 6.49 31.05
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TABLE 6. FEEDLOT PERFORMANCE OF STEERS FED CORN GRAIN OF FOUR TREATMENTS

Type of corn grain 

Item

Untreated, Treated, Treated,

whole, whole ground

Dried ensiled ensiled ensiled SE

No. steers 13 13 13 13

No. pens 2 2 2 2

Avg initial wt, lb 647 647 647 647

Avg final wt, lb 812 803 843 802

Days fed 65 65 65 65

Avg daily gain, lb 2.54a 2.40
a 

302
b

2.38a .11

Avg daily feed, lb DM

Corn grain 10.54 10.61 10.85 9.59

Corn silage 4.61 4.61 4.61 4.61

Supplement .90 .90 .90 .90

Total 16.05a 16.12a 16.36a 15.10
b

.35

Feed/100 lb gain, lb DM

Corn grain 415 442 359 403

Corn silage 181 192 153 194

Supplement 35 37 30 38

Total 631a 671a 542
b 

635a 48.3 

Values in same row with different superscripts differ (P(.05).
ab
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EFFECT OF SUPPLEMENTAL POTASSIUM ON PERFORMANCE OF FINISHING STEERS

H. F. Windels
Northwest Experiment Station, Crookston

J. C. Meiske and R. D. Goodrich
Department of Animal Science, St. Paul

Summary and Conclusions 

Two hundred eight Hereford x Angus and Simmental cross steers were utilized
to determine the effect of adding 0, 5, 10 or 15 g of supplemental potassium,
potassium chloride, to corn grain-corn silage finishing diets containing
monensin. Daily gain, feed intake and carcass characteristies were not
influenced by potassium supplementation. Steers fed no supplemental potassium
required more (P'.05) feed/100 lb. gain than steers fed supplemental potassium.
The control diet contained 0.47% potassium on a dry matter basis and supplied
40.8 g of potassium/head daily.

Introduction 

Corn grain does not contain enough potassium to meet the potassium require-
ments of feedlot cattle. However, forages, particularly alfalfa, contain
considerable potassium and could supply the necessary potassium if fed in
adequate amounts. When corn silage is fed as the forage in a finishing
diet at a rate of 10 lb/head (as fed basis), the diet may not contain adequate
potassium to meet the requirement if the potassium content of corn silage
is low (potassium content of corn silage may range from 0.70 to 1.5% on
a dry matter basis).

Previous studies conducted by the University of Minnesota showed a small
advantage for potassium (potassium carbonate) supplementation of corn
diets (with 10 lb corn silage) for finishing steers (1972 Report B-181).
However, a subsequent trial (1973 Report B-190), in which a similar finishing
diet (with 10 lb corn silage) was fed, showed no advantage for supplementing
the control diet (avg 46.4 g potassium) with 10 or 15 g potassium of three
sources. Corn silage in that trial contained 1.53% potassium on a dry
matter basis. These previous Minnesota studies were conducted before the
advent of monensin, as were studies of most other researchers who reported
an advantage for potassium supplementation. It is likely that the decrease
in feed intake associated with use of monensin has resulted in decreasing
Potassium intakes for unsupplemented rations. There has continued to be
considerable interest in potassium supplementation of high grain diets.
The study reported herein was conducted to evaluate the effect of supple-
menting ground corn-corn silage finishing diets containing monensin with
0, 5, 10 or 15 g of potassium as potassium chloride.



Procedure

Two hundred eight Hereford x Angus and Simmental cross steer calves were

utilized. The Hereford x Angus steers weighed approximately 810 pounds

and were randomly assigned to four treatment groups in one replicate;

the Simmental cross steers weighed approximately 965 pounds and were

randomly assigned to the same four treatment groups in replicate two.

Steers in replicates one and two were fed for 110 and 89 days, respectively.

The four groups within each replicate were randomly assigned to the fol-

lowing treatments: 0, 5, 10 or 15 grams per head daily of supplemental

potassium (K) as potassium chloride (KC1).

Treatment Number of pens Steers/pen 

Control (no added K) 2 26

5 g supplemental K/head daily 2 26

10 g supplemental K/head daily 2 26

15 g supplemental K/head daily 2 26

Steers in all lots were fed once daily a complete mixed ration of corn,

corn silage and 1 pound of supplement. Following a 3-week diet change from

high roughage to high grain, corn silage was fed at the rate of 10 pounds

as-fed (3.9 lb dry matter) per head daily, with ground corn fed to appetite.

Rumensin was fed at 200 mg/head daily.

Steers in replicate 1 were housed in a cold confinement slatted floor barn;

replicate 2 steers were housed in an open front, conventional barn, bedded

with straw, with outside bunks and paved lots. All lots had automatic

waterers. Bunk space was equalized at 11 inches per head.

All steers were vaccinated against IBR, PI3, blackleg, malignant edema,

Clostridium perfringens C and D (enterotoxemia), Pasteurella multocida and

haemolytica, Hemophilus somnus and leptospirosis. They were also dewormed

and treated for grubs and lice.

Feedstuff and supplement compositions are shown in tables 1 and 2, respectivelY'

Results 

1. Feedlot performance and carcass data are shown in table 3.

2. Average daily gains of steer calves fed ground corn-corn silage finishing

diets with monensin were not significantly improved due to feeding

5, 10, 15 grams supplemental potassium as potassium chloride.



3. Feed intake was not influenced by level of supplemental potassium.

4. Steers fed the control diet (no supplemental potassium) required more
(Pc.05) feed/100 lb. gain than steers fed supplemental potassium.
Steers fed the control diet or diets supplemented with 5, 10 or 15 g
potassium required 811, 782, 796 and 783 lb. of feed/100 lb. gain,
respectively.

5. Carcass characteristics were not influenced by potassium supplementation.



TABLE 1. DRY MATTER, POTASSIUM, CRUDE PROTEIN AND CRUDE FIBER CONTENTS

OF FEEDSTUFFS AND SUPPLEMENTS.

Dry matter, Potassium,

Feedstuff % of DM
Crude protein,

% of DM

Crude fiber,

% of DM

Corn silage 38.8 0.82

Corn grain 88.6 0.40

Control supplement 90.0 0.10

Supplement, 5 g Ka 90.0 1.21

Supplement, 10 g Ka 90.2 2.47

Supplement, 15 g Ka 90.2 3.43

8.0

9.2

63.7

62.2

61.5

61.9

18.,7

3.5

- - -

•••••

•••••

a
Grams supplemental potassium (K) supplied per head daily.

TABLE 2. COMPOSITIONS OF SUPPLEMENTSa

Ingredient

Supplemental potassium (K), g/head daily 

0 5 10 15

Corn grain 44.27% 42.06% 39.86% 37.66%

Urea 20.0 20.0 20.0 20.0

Trace mineralized salt 10.0 10.0 10.0 10.0

Dicalcium phosphate 5.0 5.0 5.0 5.0

Ground limestone 17.0 17.0 17.0 17.0

Sodium sulfate 1.7 1.7 1.7 1.7

Potassium chloride 0 2.21 4.41 6.61

Vit. ADE premix
b
 1.7 1.7 1.7 1.7

Monensin premix (60 g/lb)c 0.33 0.33 0.33 0.33.

a
Supplement fed at a rate of 1 lb/head daily.

b
Contained 1,500,000 IU of vitamin A, 500,000 IU of vitamin D, and

750 IU of vitamin E/lb.

c
To provide 200 mg/head daily.
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TABLE 3. INFLUENCE OF SUPPLEMENTAL POTASSIUM ON PERFORMANCE OF FINISHING
STEERSa

Item
Supplemental potassium, 2/head daily
0 5 10 15 SE

b

Number of steers 52 52 52 52

Number of pens 2 2 2 2

Avg initial wt., lbc 886 886 886 886

Avg final wt., lbd 1118 1124 1124 1124

Avg daily gain, lb 2.35 2.41 2.39 2.41 .04

Avg daily feed, lb DM
Corn silage 5.3 5.3 5.3 5.3
Corn grain 12.7 12.5 12.6 12.5
Supplement 0.9 0.9 0.9 0.9
TOTAL 18.9 18.7 18.8 18.7 .19

Total Kintake, g/head daily 40.8 44.9 49.5 54.9

Total K in diet, 7.
e
'
f

0.47 0.52 0.57 0.62

Feed/100 lb gain, lb DM
Corn silage 229 222 226 223
Corn grain 544 523 532 523
Supplement 38 37 38 37

gTOTAL 811 782 796 783 3.94

Carcass characteristics
Carcass wt., lb 693 697 697 697
Marbling score 5.68 5.71 5.69 5.55 .08
KHP, % 2.64 2.67 2.71 2.62 .02
Rib eye area, sq. in. 12.36 12.47 12.17 12.30 .16
Fat depth, in. 0.57 0.57 0.59 0.58 .02
Quality grade 12.21 12.31 12.29 12.00 .08
Yield grade 3.13 3.13 3.27 3.19 .08

a
Supplemental potassium (K) was in the form of potassium chloride (KC1).

b
Standard error of the mean.

c
Shrunk weights taken after 16 hours without feed or water.

d
Final weights adjusted to a dressing percentage of 62.00.

e
Dry matter basis.

Following the 3-week changeover to high grain diets.
gSteers fed the control diet were less efficient (P<.05) than steers
fed supplemental potassium.
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EVALUATION OF DRIED RUMEN CONTENTS
IN DIETS OF GROWING STEERS

T. M. Peters, R. D. Goodrich and J. C. Meiske

Department of Animal Science, St. Paul

Summary 

Fifty-six Angus steer calves (initial weight, 518 lb) were used to evaluate

dried rumen contents as an energy source in their diets in a 37-day trial.

Steers were randomly assigned to four treatments: a) control (no dried

rumen contents), b) 3 lb rumen contents/head daily, c) 5.5 lb rumen contents/

head daily and d) dried rumen contents ad libitum. All cattle were fed

3.75 lb high moisture corn, 1 lb supplement and corn silage ad libitum

except that no silage was fed to those cattle fed dried rumen contents

ad libitum. Daily gains tended to increase as amount of dried rumen contents

increased to 5.5 lb/head daily, but cattle fed dried rumen contents ad

libitum (and no corn silage) gained slower than those fed the other diets.

Introduction 

One of the problems in the cattle slaughter industry is disposal of paunch

material from slaughtered cattle. Some is processed through sewage systems

and some is hauled, permitted to dry and spread as manure. A potential

use for this material is to recycle it as a feedstuff for cattle. The

trial reported here was conducted to evaluate a dried and pelleted product

made from rumen paunch material recovered at slaughter.

Procedure 

Fifty-six Angus steer calves (initial weight, 518 lb) were randomly assigned

to eight pens. Two pens of seven cattle each were assigned to one of the

following treatments:

a) Control -- 3.75 lb high moisture shelled corn, 1 lb supplement

and corn silage full-fed.

b) Low rumen contents -- 3.0 lb dried rumen contents, 3.75 lb high

moisture shelled corn, 1 lb supplement and corn silage full-fed.

c) Medium rumen contents -- 5.5 lb dried rumen contents, 3.75 lb

high moisture shelled corn, 1 lb supplement and corn silage full
-fed.

d) High rumen contents -- 3.75 lb high moisture shelled corn, 1 lb

supplement and dried rumen contents full-fed (no corn silage).

Because supply of pelleted, dried rumen contents was interrupted, the

trial was terminated at only 37 days. Dry matter and crude protein analyses

of supplements, corn silage and corn grain are summarized in table 1 and

results of analyses of dried rumen contents appear in table 2.
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Results and Discussion 

Feedlot performance data are summarized in table 3. Daily gains of steer
calves tended to increase as amount of dried rumen contents in the diet
increased to 5.5 lb (4.86 lb dry matter). Average daily dry matter intake
also increased to this point, as dried rumen contents replaced corn silage.
However, when dried rumen contents replaced all the corn silage in the
diet (high rumen content diet), feed intake and daily gains were lowered.
Feed required /100 lb gain tended to increase as amount of dried rumen
contents in the diet increased, indicating that dried rumen contents had a
digestible energy value less than that of corn silage. Calculations re-
vealed that the pelleted dried rumen contents used in this trial had a
TDN value of about 50%, compared to that of 70% for corn silage on a dry
matter basis. The value for dried rumen contents may be low due to heat
damage incurred in drying, as indicated by the percentage of N present
in the acid detergent fiber N fraction (table 2).

TABLE 1. ANALYSES OF FEEDS
Dry matter, Crude protein,

Feed % of DM 

High moisture corn 72.6 10.8

Corn silage 40.7 7.8

Supplements for:

Control diet 90.8 62.2

Diet with low amount of rumen contents 89.7 50.9

Diet with medium amount of rumen contents 88.6 39.8

Diet with high amount of rumen contents and
88.0 29.6no corn silaBe

TABLE 2. ANALYSIS OF DRIED RUMEN CONTENTS
Anal sis Percenta e

Dry matter 88.4

Ash 8.3

Crude protein 11.8

ADF insoluble N, % of total N 20.0

NDF 74.0

ADF 48.3

Lignin 7.7 
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TABLE 3. PERFORMANCE OF BEEF CALVES FED VARIOUS AMOUNTS OF DRIED RUMEN

CONTENTS.
Amount of dried rumen contents

Item None Low Medium High 

No. of steers 16 16 16 , 16

Initial wt., lb 513 518 518 520

Daily gain, lba 2.77 3.07 3.15 2.46
r

Daily feed, lb dry matter

High moisture corn 2.73 2.72 2.72 2.72

Corn silage 10.20 9.59 8.70 -

Dried rumen contents _ 2.63 4.86 12.04

Supplement .91 .90 .89 .88

Total 13.83 15.84 17.17 15.64

Feed/100 lb gain, lb dry matter

High moisture corn 94 85 83 106

Corn silage 353 300 265 -

Dried rumen contents - 82 148 470

Supplement 31 28 27 34

Total 478 495 523 610 

a37 days on experimental diets.
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SOURCES OF SUPPLEMENTAL NITROGEN FOR YOUNG HOLSTEIN CALVES

K. P. Miller, Southern Experiment Station, Waseca
R. D. Goodrich, J. E. Garrett and J. C. Meiske, Animal Science

Summary and Conclusions 

Holstein steer calves that initally weighed about 94 lb were fed diets
with no supplemental nitrogen (control) or with supplemental nitrogen sup-
plied by urea, soybean meal (SBM), formaldehyde-treated soybean meal
(F-SBM), distillers dried grains (DDG) or meat meal (MM). Treatments were
applied until the calves weighed about 400 lb, after which all calves
were fed the same urea-containing diets to market weight.

During the calf phase, when the various nitrogen sources were fed, calves
fed the diet with no supplemental nitrogen (about 11% crude protein) gained
slower and were less efficient than calves fed diets that were supplemented
with nitrogen. Calves fed diets supplemented with soybean meal, formaldehyde-
treated soybean meal or meat meal had the most rapid daily gains and
required the least amount of feed/100 lb of gain.

During the feeding period from 400 lb to market, when all cattle were fed
the same urea-containing diets, calves that had been fed urea, soybean
meal, distillers dried grains or meat meal had the most rapid daily gains.
Calves that had been fed urea were most efficient during this period.

For the entire feeding period, calves that received no supplemental nitrogen
during the calf period had the slowest daily gains and required the most
feed/100 lb gain. Daily gains and feed efficiencies of steers fed the
various sources of supplemental nitrogen during the calf phase were similar.

Introduction 

In previous studies, we have shown that Holstein steer calves fed urea had
similar daily gains and feed efficiencies as calves fed soybean meal,
especially when performance for the entire feeding period was considered.
This may have been due to better than expected utilization of urea or to
Poor utilization of soybean meal. The trial reported herein was, therefore,
conducted to test other sources of supplemental nitrogen for young Holstein
steer calves.

Procedure

Holstein calves were purchased from private dairymen and moved to the
Southern Experiment Station at about 1 week of age. Milk replacer was
fed for about 28 days. Diets that contained the various sources of sup-
plemental nitrogenwere available continuously. However, little consumption
occured until the calves were removed from milk replacer.

Compositions of the six experimental diets are presented in table 1. As
shown in table 2, the diet without supplemental nitrogen contained 11%
crude protein. The other diets contained about 15% crude protein (dry
matter basis).
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As each pen reached 400 lb the experimental diets were replace
d with a

full feed of corn silage and rolled shelled corn, and 1 lb of 
a urea sup-

plement daily. From 400 to 700 lb, four parts corn silage to one part corn

and supplement was fed to all groups. After 700 lb, all cattle were fed

a 1:1 silage:concentrate finishing diet. As each pen reached 1050 lb full

weight, the pen was marketed and carcass data collected. Growth promotant

implants were used and monensin was included in the diet after 40
0 lb.

Results

Performance of Holstein steer calves fed various sources of supple
mental

nitrogen from about 94 to 400 lb is summarized in table 3.
 Performance

during the period from 400 lb to market, when the cattle 
were fed the same

diets, is shown in table 4. Performance for the entire feeding period

(94 lb to market) is shown in table 5. Carcass data are summarized in

table 6.

Calves fed the diet without supplemental nitrogen ha
d slower daily gains and

required more feed/100 lb gain than calves fed supplemen
tal nitrogen (table

3). These calves remained inefficient during the period whe
n all calves

were fed alike (table 4) and for the entire feeding per
iod (table 5).

Calves fed urea as their source of supplemental nit
rogen gained slower than

calves fed soybean meal, formaldehyde-treated soybe
an meal or meat meal

as sources of supplemental nitrogen (table 3). However, these calves

gained rapidly during the subsequent period when al
l calves were fed urea-

containing diets (table 4). For the entire feeding period urea-fed

calves had similar daily gains and were as efficient 
as calves fed the other

sources of supplemental nitrogen (table 5).

Performances of calves fed soybean meal, formaldehyde-t
reated soybean meal

or meat meal as sources of supplemental nitrogen were simi
lar during the

calf period (table 3) and for the entire feeding period (t
able 5).
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Table 1. Compositions of Diets Fed from 94 to about 400 lb.

Source of supplemental nitrogen

Ingredient Control Urea SBM
a 

F-SBM
:13 

DDG
c 

MM
d

  %  

Rolled corn 86.1 84.4 73.4 73.4 61.3 77.5

Ground alfalfa 10 10 10 10 10 10

Urea ......... 1.7 __ ..... _ __ __

SBM __ ......... 13 __ ......... __

F-SBM __ __ __ 13 __ --

Distillers dried grains __ __ __ 25 ........

Meat meal __ __ __. ...._ ........ 11

Dicalcium phosphate 1.8 1.8 1.6 1.6 1.7 --

Ground limestone .5 .5 .5 .5 .5 ...._

Trace mineralized salt .5 .5 .5

Sulfur 20g 20g __ __. __

Vitamin premix 1.0 1.0 1.0 1.0 1.0 1.0

a
SBM = soybean meal

b
F-SBM = formaldehyde-treated soybean meal

c
DDG = distillers dried grains

d
MM = meat meal

Table 2. Analyses of Diets.

Source of supplemental nitrogena
Item Control Urea SBM F-SBM DDG MM

pry matter, % 88.3 88.2 88.4 88.3 88.7 88.7

Crude protein, % of DM 11.1 14.8 15.2 15.8 14.9 15.1

a
See table 1 for definitions of nitrogen source abbreviations
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Table 3. Performance of Holstein Steers During the Period from 94 lb to
about 400 lb (The period during which treatments were applied).

Item
Source of supplemental nitrogena 

Control Urea SBM F-SBM DDG MM SE

No. of pens 4 4 4 4 4 4
No. of steers 22 21 22 20 23 22'
Initial weight, lb 95 92 92 94 94 93
Final weight, lb 391 404 403 406 401 410
Days fed 197 169 150 157 169 159
Daily gain, lb 1.51 1.51 1.86 2.09 2.00 1.82 2.00 .06

Daily feed, lb DM 5.88 5.95 5.82 5.98 5.54 5.48 .27

Feed/100 lb gain,
lb DMc 390 319 279 301 305 275 14.9

a
See table 1 for definitions of nitrogen source abbreviations.

b
Control steers gained slower (P <.05) than all others. Steers fed DDG

gained slower (P <.05) than those fed F-SBM, MM or SBM; those fed urea

gain slower (P <.05) than those fed SBM.
c
Control steers required more feed/100 lb gain (P <.05) than all other

steers and steers fed urea required more feed per 100 lb gain (P <.05)

than steers fed meat meal.

Table 4. Performance of Holstein Steers Following the Feeding of Various

Nitrogen Sources (Performance from about 400 lb to market). 

Source of supplemental nitrogen

Item Control Urea SBM F-SBM DDG MM SE .

No. of steers 22 21 22 20 23 22

Starting weight for
this period, lb 390.1 404 402.3 406 400.1 410

Final weight, lb 928 957 966 944 952 944

Day fed this period 238 234 243 241 224 228

Daily gain, lb 2.27 2.36 2.32 2.23 2.47 2.34 .07

Daily feed, lb DM
Supplement .92 .92 .95 .95 .99 .91

Corn grain 8.60 7.79 8.48 8.22 9.21 8.95

Corn silage 7.15 7.00 7.01 7.07 7.79 7.22 ,

Total 16.67 15.71 16.44 16.24 17.99 17.08 .91 ,

Feed/100 lb gain, lb DM 
1

Supplement 41 39 31 43 40 39

Corn grain 381 329 366 365 366 383

Corn silage 315 296 302 320 316 310

Total 737 664 709 728 722 732 37.7

a

a
See table 1 for definitions of nitrogen source abbreviations.



Table 5. Performance of Holstein Steers from about 94 lb to Market. 

Source of supplemental nitrogen
a

Item Control Urea SBM F-SBM DDG MM SE 

No. steers 22 21 22 20 23 22
Initial wt., lb 95 92 92 94 94 93
Final wt., lb 928 957 966 944 952 944
Days fed 435 403 380 398 393 387
Daily gain, lb 1.91 1.91 2.15 2.23 2.14 2.19 2.20 .06
Daily feed, lb DM

Calf ration 2.67 2.34 2.21 2.36 2.38 2.25
Supplement .50 .55 .59 .58 .57 .54
Corn grain 4.69 4.69 5.26 4.99 5.26 5.29
Corn silage 3.89 4.23 4.34 4.29 4.44 4.26
Total 11.76 11.81 12.39 12.20 12.64 12.33 .51

Feed/100 lb gain, lb DM
Calf ration 139 108 99 111 109 103
Supplement 26 26 26 27 26 25
Corn grain 245 217 236 233 240 240
Corn silage 203 195 195 201 203 194
Total 612 546 556 571 578 561 23.3

a
See table I for definitions of nitrogen source abbreviations.

Control steers gained slower (1)‹ .)5) than all others.

Table 6. Carcass Characteristics of Holstein Steers fed Various Sources
of Nitro en from 94 to 400 lb.

Source of supplemental nitrogen
a

Item Control Urea SBM F-SBM DDG MM SE 

No. carcasses 22 21 22 20 23 22
Carcass wt., lb 575.1 593.1 599.0 585.4 590.4 585.5
Marbling score 3.78 3.47 4.30 3.41 3.45 4.04 ,17
KHP, %I) 2.74 3.62 3.60 3.44 3.52 3.52 .07
Rib eye area, sq. in 9.46 9.20 9.56 9.50 9.43 9.43 .22
Fat depth, in. .18 .16 .18 .15 .15 .17 .02
Quality grade 11.2 10.5 11.3 10.1 10.4 11.6 .39
Yield gradeb 2.73 2.91 2.99 2.76 2.82 2.85 .12

a
See table 1 for definitions of nitrogen source abbreviations.

b
For KHP and yield grade, numbers of carcasses were 12, 12, 11, 12, 11
and 10, respectively.

c
Steers fed urea had lower (1)‹.05) marbling scores than those fed SBM or MM.

d
Control steers had lower (P<.05) KHP values than all others.

Steers fed F-SBM had lower (P<.05) quality grades than those fed MM.

72



1982 Minnesota Beef Report B-297

EVALUATION OF ASPEN LEAVES AS A RUMINANT FEEDSTUFF

F. M. Bas, R. D. Goodrich, F. R. Ehle and J. C. Meiske

Department of Animal Science, St. Paul

Summary and conclusions 

Pelleted aspen leaves were evaluated as a feedstuff 
for lambs by feeding increasing

proportions in their diet. Thirty-two crossbred lambs were assigned to four

treatments: 1) control (100% alfalfa), 2) 25% aspen leaves-75% alfalfa
, 3)

50% aspen leaves-50% alfalfa and 4) 75% aspen leaves
-25% alfalfa. All animals

always had feed, water and trace mineralized salt avai
lable during the 70-day

trial. Daily gain and feed intake declined significantly (P <.0
5) as proportion

of aspen leaves in the diet increased. These results suggest that low feed

intake is a primary cause of the poor performance of 
lambs fed pelleted aspen

leaves.

Introduction

As world demand for forest resources continues to
 increase, it is becoming more

important that all resources be used effectively 
and efficiently. Recently

there has been a move toward more complete utilizat
ion of tree components, which

is called full-forest utilization. Because foliage must be separated from

full-forest harvested chips to permit their eco
nomic use, foliage will become

increasingly a problem of disposal. The leaves of broad leaved trees are suit-

able for animal feed with a minimum of processi
ng. Among several species studied,

Aspen (Populus tremuloides) has proved to have the
 best potential as a roughage

in animal feeding. The objective of this study was to evaluate the
 performance

of lambs fed increasing proportions of aspen 
leaves in the diet.

Procedure

Thirty-two crossbred lambs that initially averaged 
32 kg were randomly assigned

to eight pens of four lambs. Two pens of lambs were assigned to each 
treatment.

The lambs were fed for 70 days and diet treatments were
 as follows:

1) 100% alfalfa

2) 25% aspen - 75% alfalfa

3) 50% aspen - 50% alfalfa

4) 75% aspen - 25% alfalfa

Diets, water and trace mineralized salt were always ava
ilable to the animals.

Dry matter and crude protein analyses of the feed are 
summarized in table 1.

Results 

Daily gains, feed intakes and feed efficiencies ar
e shown in table 2. Daily

gain, feed intake and feed efficiency declined as prop
ortion of aspen leaves

in the diet increased. Differences in daily gain were significant (P <.05)

between each of the diets. Feed intake declined with each increase in the

amount of aspen in the diet.
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ing

a,

TABLE 1. DRY MATTER AND CRUDE PROTEIN CONTENTS OF FEEDS

Feed Dry matter, % Crude protein, %

Aspen leaves

Alfalfa

92.25

92.00

7.21

17.50

TABLE 2. PERFORMANCE OF LAMBS FED ASPEN LEAVES

Item Control 25% aspen 50% aspen 75% aspen

Lambs 8 8 8 8

Initial wt., kg 31.1 30.3 33.2 33.4

Final wt., kg 46.6 41.6 38.4 32.2

Days fed 70 70 70 70

Daily gain, g 221
a 161b 73c

-16d
b c

. 
a

101
a

84
b

Daily feed, g DM/W
.75 

112 69c

Feed/kg gain 7.85 9.23 16.66 -

abcd
Values in the same row with different superscripts differ (P <.05).
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SIRE EVALUATION BY PROGENY PERFORMANCE

J. C. Meiske and R. D. Goodrich

Department of Animal Science

St. Paul

Summary 

Four Angus sires were compared by evaluating performance of their progeny

produced from random mating within dam groups of age and sire in a single

herd. Within sex groups (steer and heifer), progeny were managed, housed

and fed alike, permitting valid comparisons of sire groups. All sires

are widely used in the industry, but considerable difference in perform-

ance existed between two of the sire groups. This demonstrates that

cattle feeders need to be aware of differences between groups of cattle

for performance (and thus, profit potential). Differences among groups

of feeder cattle are likely more than twice as variable as those demon-

strated here because feeder groups of cattle not only are by sires that

represent greater differences than those used in this study, but they

are from cow herds that also may differ from each other considerably.

Thus, profit potential of feeder cattle in sound feedlot programs may

yet be considerably variable because of genetic background of the feeder

cattle used.

Introduction

Many of the breed associations publish sire summaries for their breed.

These summaries provide comparisons among sires for several traits of

their progeny. Traits for which sire comparisons are usually made

include 205-d weights, 365-d weights, carcass characteristics and

estimates of calving ease.

The Angus herd at the Rosemount Station has been involved in a structured

sire evaluation of several well known or promising Angus sires. Each year,

cows within a sire and age group are randomly assigned to be bred to four

sires. Two of the sires (test sires) had been nominated by their owners

for evaluation and two of the sires are reference sires designated by the

Angus association. These reference sires are used in other herds as well

and serve as the base points from which all sires in the national

program are compared. Progeny of all sires must be managed and fed alike

within sex or management groups for valid comparisons of sires. This

report demonstrates that meaningful differences may exist among progeny--

even among well known and highly regarded sires. Therefore, cattle

feeders certainly should be aware of genetic variation among and within

producer groups of cattle they purchase.

Procedure

Cows were grouped according to their sire and age into four breeding

groups and randomly assigned to be serviced (artificial insemination)

to one of four sires (two reference sires and two test sires) during

the breeding season. All cows and calves were managed the same to

weaning. At weaning, steer calves and heifer calves were separated.
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All heifers were fed a high silage diet until culling and selection at
about 14 months. All steers were fed a high silage diet for about 110
days and then fed a higher corn grain diet until slaughter. All diets
after 205-d weights were supplemented with a urea-based supplement that
contained salt, trace minerals, calcium, phosphorus, sulfur and vitamin
A. Carcass data were collected from all steers.

Results 

Performance data of heifer progeny of four sires used during the 1980
breeding season are presented in table 1 and steer progeny data are
summarized in table 2.

In this year's comparisons, performance of progeny by the two test
sires tended to exceed that of progeny by the reference sires. Although
differences between sire groups for heifer 205-d or 365-d weights were
not significantly different (due to relatively small numbers and large
variation), differences did exist among sires for steer progeny. Steer
progeny of Test Sire 2 were 41 lb heavier (P<.05) at 205 days and 84
.4 heavier at 365 days than steer progeny of Reference Sire 2. Steer
progeny of Test Sire 2 had carcass weights that were 50 lb heavier
(P<.01) at slaughter and averaged 8 days younger at slaughter than
steer progeny of Reference Sire 2. Progeny of other sires were
intermediate.

TABLE 1. PERFORMANCE OF HEIFER PROGENY OF FOUR ANGUS SIRES (1981-82). 

Item

Sire group
Reference Reference Test Test
sire 1 sire 2 sire 1 sire 2

No. heifers 10 11 9 11

Birth weight, lb 71.0c 692
c 

70.6c'd 80.3
d

. 

205-d wt, lb 437.9 422.5 460.6 461.5

Avg daily gain, lba 1.79 1.72 1.90 1.86

365-d weight, lb 664.6 668.1 730.5 722.3

daily gain, lb
b

141
c 

1 170
d

.52c'd 1.63c'd.. 
a
From birth to 205 days of age.
b
From 205 to 365 days of age.

c,d
Means in the same row with different superscripts differ (P<.05).
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TABLE 2. PERFORMANCE OF STEER PROGENY OF FOUR ANGUS SIRES (1981-82).

Item

Sire group
Reference Reference Test Test

sire 1 sire 2 sire 1 sire 2

No. steers 9 11 18 16 ,

Birth wt, lb 80.9 81.6 79.6 80.9

205-d wt, lb 428.7c .7d -444.5c'd 450.5
c
'
d 

469

..Avg daily gain, lb
a

1.77c'd 1.69c 181
c
'
d 

190
d

365-d wt, lb 875.2e'f 826.4f 871.9e'f 910.0e

Avg daily gain, lb
b

2.69 2.49 2.63 2.75

Avg age at
slaughter, d 415 428 423 420

c d

Carcass wt, lb .:f' .9d'f575.9c,e 575.3c,e 
6048e 624 

Fat thickness, in. .44 .42 .46 .48
.
..Ribeye area, sq. in. 10.8c 

116c,d 
114

c
'
d 

120
d

Yield grade 2.87 2.65 2.86 2.81

Lean/day of age, lb .71c'd .68c 73
d 

75
d

Marbling score 5.78 5.82 6.28 5.63

Quality grade 12.2 12.6 12.7 12.1 

a
From birth to 205 days of age.
b
From 205 to 365 days of age.

c,d

e,f
Means in same row with different superscripts differ

Means in same row with different superscripts differ

(P‹

(13‹

.05).

.01).
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