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An Investment In The Future

by

Faculty, Animal Science Department
University of Minnesota

Agriculture is the No. 1 industry in Minnesota. Cash receipts in 1980 totaled
$6.6 billion. Of this amount, 53.1% was from the sale of livestock (including
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, second
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.
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Livestock and poultry food products provide a large portion of nutrients in the
human diet and add to the enjoyment of eating.

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 per-

centage of disposable income spent for food in 1960 was 20%, in 1970 was 17.2%

and in 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 THE 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

. 4H Youth Development

. Improved quality, wholesomeness and consumer acceptance of

animal food products

Research

Over the years, scientists of the Animal Science Department have contributed
significant technology to the animal industry. Examples are:

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
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. 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 crossbreeding 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 for beef, dairy

and sheep; in preservation of silages and high moisture grains; in breed develop-

ment; in determining factors affecting behavior; in understanding endocrinological

and physiological processes in growth and development; in practical feeding and

management systems for all species; in improvement 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.
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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 production

. 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. Improve-
ment 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 organizations, bank
and credit associations, the meat packing industry and in media-related organi-
zations. 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.

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 technology 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 complicated questions and application of advanced technical
knowledge.
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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.

QUESTION: WHAT IS NEEDED?
ANSWER: Funds are needed for construction and renovation of animal facilities.

Many of our present animal facilities were built prior to 1920 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 Man-
agement 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

Renovation 
. Beef Barn for Teaching and Research
. Dairy Barn for Animal Physiology

Research
. Horse Barn for Meat Animal Physiology

Research
. Turkey Barn for Poultry Physiology
. Swine Barns for Nutrition, Physiology

and Management, Research and Teaching

At Rosemount
New construction

. Beef Feedlot Facility for Nutrition
and Management Research

. Dairy Facility for Genetics, Nutrition
and Management Research

. Lambing Barn for Genetics Research

Renovation 
. Sheep - Lambing Facility for Artifi-

cial Rearing
. Swine - GI-owing Unit and Sow-Boar

Unit for Research

In 1982, it is estimated that 10.7 million dollars are required for construction
and renovation of these research and teaching facilities to provide for future
needs. About $540,000 will be required for planning and working drawings. 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 facili-
ties, 30c/animal marketed over 5 years; for new dairy facilities, 75Q/cow over
5 years, for renovation of turkey facilities, 1/4Q over 5 years and 10Q/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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Cost Effective Management- - -Building For The Future
Feeding For Profitable Milk Production

by

J.G. Linn and D.E. Otterby

Feed costs represent about 50 to 60 percent of the total costs for milk production.
While other production costs have risen sharply over the past four years, feed
costs have increased less'than 20 percent. The relatively low feed costs have
helped offset other increases in cost of production and should do so again because
of near record crop yields. But other production costs are likely to continue in-
creasing and dairy producers face the very real possibility of reduced prices for
their product. Thus, economical use of feeds and efficient feeding practices will
become even more important in determining profits or losses in the months ahead.

ECONOMICAL PRODUCTION

Many people speculate about what level of milk production is the most profitable.
From a feeding standpoint, the highest milk production is the most efficient and
profitable (Table 1). Although higher producing cows require more feed than lower
producers, a smaller proportion of the feed is used for maintenance. Thus, a lar-
ger proportion of the feed consumed by higher producing cows is for milk produc-
tion than in lower producing cows. The information in Table 1 indicates that in-
come over feed costs from one cow producing 19,403 pounds of milk is equal to that
of three cows producing 9,101 pounds or two cows producing 11,577 pounds of milk.
Ideally, a dairy produccr would need only 25 cows producing 19,403 pounds of milk
to equal the income from 50 cows producing 11,577 pounds each. In addition, milk
surplus from one producer would be rlduced by 93,775 pounds each year. Producers
considering expansion to boost income should consider increasing milk per cow be-
fore adding more cows.

BALANCED RATIONS

Rations balanced in all nutrients to meet production requirements of animals is
the most efficient and economical. Cows in early lactation have the highest nu-
trient requirements and should be fed to meet those requirements. The higher feed
costs to meet requirements of high producing cows is more than paid for through
increased milk production. However, rations that are super-fortified beyond re-
quirements are not necessary and only increase costs. Overfeeding low producers
also increases feed costs and often leads to excessive fattening or other problems.

How often should rations be balanced? A year long study in Virginia revealed an
increase of 781 pounds/cow in herds where rations were balanced regularly
(7.2 times/year), but only 485 pounds where rations were balanced occasionally
(4.8 times/year) and a decrease of 86 pounds when no balancing was done. The
average Virginia DHI herd increased 432 pounds of milk/cow during the year of the
trial, an increase similar to herds balancing rations occasionally. The study
also indicated that farmers who. balanced rations regularly also tested their for-
ages frequently. Farmers could have paid up to $16.00 for each ration formulated
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and still realized an $8 to $1 return over costs. The importance of knowing the
nutrient composition of forages and then formulating grain mixtures to complement
these cannot be overemphasized in good, effective ration balancing. Use of text-
book values or "guesstimates" of nutrient content of forages severely limits the
potential effectiveness of ration balancing.

RATION INGREDIENTS

Forages 

The quality of forages in the dairy ration has a direct effect on feed costs. As
forage quality declines, costs of grain mixtures to replace the nutrients lacking
in the forages increases. Research at Ohio has shown early cut legume-grass for-
ages need little grain to support 42.5 pounds of milk per day, whereas late cut,
mature forages require 25 percent or more grain in the ration to achieve the same
milk production (Table 2). In rations for high pr-oducing cows, however, increased
grain feeding cannot overcome the limiting effects of low quality forages in the
ration. The high fiber, low digestibility and low nutrient content of late cut,
mature forages reduces feed intake in cows and limits the amount of nutrients
available for milk production. Delaying harvesting of legume and grass forages
means less milk and increased feed costs.

The cost of growing, harvesting and storing forages is different for every farm,
hot-Pver, forapes often are underpriced in terms of their nutritional value in ra-
tions. Table 3 lists the dollar value of forages based on their energy, protein
and phosphorus content. When corn and soybean meal prices are low, supplementing
low quality forages is relatively cheap. However, if corn and soybean meal prices
are high and other production costs escalate, the cost is high. Can you afford
the extra cost of supplementing mature, low quality forage that resulted from
late harvest?

Grains 

Corn has been the grain used in largest quantities in dairy rations. Because of
record or near record crops, corn should continue to be readily available and low
in cost. However, other grains or grain byproducts, often available, can be used
in dairy rations provided price is competitive and they don't cause palatability
or other problems in the ration. The comparative dollar value of different grains
to corn, soybean meal and monosodium phosphate, are in Table 3. Because grains
are almost always added to rations for energy, quick price comparisons among grains
can be made by comparing the cost per megacalorie (Mcal) of net energy for lacta-
tion (NEL). For example, corn contains 81 Mcal of energy per 100 pounds and costs
$2.10 per bushel. Cost per Mcal of energy is:

$2.10/bushel x 100 - $3.75/1001b.. 
$375/

1
00 lb  - $.046/Mcal.56 lb/bushel ' 81 Mcal/100 lb

Oats contains 71 Mcal of energy per 100 pounds and costs $1.70 per bushel. Cost
per Mcal is:

$1.70/bushel 
32 lb/bushel 

- $531/100 
lb..' 

$531/100 lb 
71 mcai/100 lb - $075/Mcal.

At these prices, corn provides the lowest cost energy for the ration.
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Protein Sources 

Protein is usually the most costly nutrient in dairy rations. Comparative costs
for different protein sources are in Table 3. Decisions on purchasing most commer-
cial protein supplements should be based on the cost per pound of protein supplied.
For example, a 36% supplement at $12 per hundredweight costs
$12/cwt 

= 
$• 33/lb protein and is a lower cost source of protein than a36 lb protein/cwt . 

28% supplement at $10.00/cwt. $10/c4 
(28 lb protein/cwt = $.357/1b protein). Urea or

urea-containing protein supplements can be used in dairy rations and are usually
lower in price than comparable all-natural protein sources. However, no more than
.4 pounds of urea per cow per day should be fed. Protected or bypass protein sup-
plements usually are the most expensive. Their use in rations balanced to meet
protein requirements has to be justified through milk production increases over
and above production levels supported by lower priced protein sources.

Minerals and Vitamins 

Comparing costs of these ingredients is the same as for protein supplements: com-
pare on price per pound of nutrient. Purchase only needed minerals and vitamins.
That is, if phosphorus is needed in the ration, purchase a supplement.high in
phosphorus and at the lowest cost per pound of phosphorus. Purchasing a phosphorus
supplement that contains calcium generally will increase costs and the extra cal-
cium will be of little or no benefit in a ration already adequate in calcium.

Some differences in mineral availability occur but generally needs to be consid-
ered only when one source of calcium or phosphorus is used (Table 4). Most com-
mercial minerals contain multiple sources and therefore, availability is of less
concern. Buffers and other additives can be effective if used correctly under the
right conditions. In many cases, buffers and other additives are used without a
definite purpose or knowledge of their effectiveness. Again, if they are not
needed or ineffective, increases in costs will result.

Minimize use of feedstuffs which duplicate supplies of nutrients. For example,
most commercial protein and mineral supplements contain trace.minerals and when
mixed with a trace mineral salt will supply more than adequate amounts of trace
minerals. Addition of a trace mineral premix in this situation is not necessary
and only increases feed costs. Vitamins and their sources should be evaluated in
a similar manner.

FEED INVENTORY

Rations should be planned for the entire year each fall after all feeds are har-
vested. If feed shortages ,are anticipated, adjustments in amounts of other more
abundant feeds often will alleviate the problem. Also, if planning indicates
shortages, feeds 'usually can be purchased more reasonably in the fall than by
waiting until spring. In addition, planning will allow sale of feed surpluses for
extra income.

FEED SPOILAGE OR WASTAGE

Feed spoilage or wastage can result in considerable dollar loss over a year's time.
Harvest feeds at the right time and store them according to recommended practices.
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Table 1. Feed Costs and Efficiency of Holsteins at Various Milk Productions.a

Item Rolling DHI averages (1,000 lb milk)
<10

Milk, lb 9,101
Fat, % 3.8
Feed Consumption
Forage, lb 8,446
Grain, lb 4,538

Milk/lb
grain D M 2.0

Milk value,$1,198
Total feed
cost, $ 607

Feed cost/
Cwt milk 6.67

Income over
feed cost, $ 591

10-11 11-12 12-13 13-14 14-15 15-16 16-17 17-18 18-19 19-20 720

10,588 11,577 12,535 13,513 14,522 15,492 16,444 17,443 18,470 19,403 20,854
3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.6 3.6 3.6 3.5

- 100% D M basis.
8,595 8,627 8,650 8,659 8,734 8,842 8,814 8,840 8,832 9,207 9,076
4.776 5,110 5,199 5,377 5,539 5,698 5,832 6,091 6,366 6,366 6,975

aAll feed amounts and

2.2 2.3 2.4 2.5 2.6 2.7 2.8 2.9 2.9 3.0 3.0
1,384 1,529 1,655 1,785 1,921 2,047 2,166 2,289 2,423 2,549 2,714

629 656 662 680 697 719 729 759 774 793 827

5.94 5.67 5.28 5.03 4.80 4.64 4.43 4.35 . .4.19 4.09 3.97

755 873 993 1,105 1,224 1,328 1,437 1,530 1,649 1,756 1,887 

costs include dry period.

Table 2. Influence of Green Chopped Alfalfa Brome Maturity on Feed Intake and Milk Production. 

Stage of
Maturity

Prebud
Bud
Early bloom
Midbloom
Full bloom
Late bloom
Mature

Dry matter Dry matter
intakea digestibilityb

-lb/day-

34.0
33.2
32.0
30.6
29.2
27.8
26.3

66.8
65.0
63.1
61.3
59.4
57.5
55.8

Milk Productionc

-lb/day-

42.
39.5
31.4
31.4
26.5
23.4
19.5

Amount of grain
neededd

-lb/day-

4.0
5.7
8.4
10.9
.13.5
15.7
18.2

aForage intake only, based on a. 1,000 lb
bForage dry matter digestibility.
cMilk production when forage was fed free choice with 3 to 5 lb of grain/cow/day.
drain amount needed to maintain 42.5 lb. 0 f milk production with different forage maturities.



Table  3.  CoEp2rative Value of Different Feeds Based on Energy, Protein and Phosphorus Content.d 

NE CP SBMWcwt)
lb . 10.00  12.00  14.00 

P 
Feedstuff Mcalpb % % Corn($/cwt)b - 3.39 3.93 4.46 3.39 3.93 4.46 3.39 3.93 4.46

Forages  $/ton 
Alfalfa-bud .60 19.5 .27 97.08 101.52 105.77 111.42 115.86 120.10 126.15 130.20 134.45
Alfalfa-early bloom .57 17.9 .27 90.41 94.80 99.02 103.34 107.73 111.94 116.62 120.65 124.86
Alfalfa-mid bloom .51 14.4 .20 - 74.08 78.47 82.67 83.84 88.22 92.44 93.88 97.97 102.91
Alfalfa-mature .49 13.5 .18 69.67 73.97 78.12 78.66 82.97 87.11 87.93 91.96 96.10
Alf -Grass, early .54 16.0 .27 82.70 87.13 91.38 93.87 98.30 102.55 105.36 109.47 113.72
Alf -Grass, late .45 9.0 .28 55.28 60.18 64.94 59.73 64.65 69.40 64.37 69.09 73.86
Corn silagea .24 2.8 .07 20.45 23.71 26.89 20.5 23.78 26.96 20.65 23.86 27.04
Corn silage-NPNa .24 4.2 .07 25.35 28.22 31.00 26.99 29.86 32.65 28.72 31.50 34.29

Energy Feeds  $/cwt 
Animal fat 2.38 0.0 0.0 4.23 6.19 8.12. 2.74 4.70 6.63 1.25 3.21 5.14
Barley . .77 12.4 .33 4.00 4.46 4.91 4.21 4.67 5.12 4.43 4.88 5.33
Beans, navy .78 22.9 .57 6.18 6.51 6.82 6.98 7.30 7.61 7.80 8.10 8.41
Beet pulp .73 7.2 .10 2.70 3.20 3.69 2.64 3.14 3.63 2.60 3.09 3.58
Corn .81 9.0 .27 3.39 3.93 4.46 3.39 3.93 4.46 3.39 3.93 4.46
Corn, light wt. .76 11.2 .36 3.81 4.30 4.74 3.96 4.43 4.89 4.13 4.58 5.04
Ear corn .73 8.1 .23 3.03 3.52 4.00 3.03 3.52 4.00 3.04 3.52 3.99
Flax screenings .59 15.7 .42 4.38 4.65 4.90 4.89 5.16 5.41 5.42 5.67 5.92
Grain screenings .60 14.0 .40 4.07 4.37 4.66 4.48 4.78 5.07 4.90 5.20 5.48
Molasses, dry .63 9.6 - .26 3.16 3.55 3.92 3.30 3.69 4.06 3.46 3.83 4.21
Oats .71 11.7 .35 3.80 4.22 4.63 4.01 4.43 4.84 4.23 4.64 5.05
Wheat • .79 12.6 .37 4.12 4.60 5.06 4.33 4.81 5.27 4.56 5.02 5.48
Wheat bran .65 16.2 1.19 5.64 5.96 6.25 6.15 6.46 6.76 6.66 6.96 7.26
Wheat screenings .72 14.4 .36 4.30 4.69 5.07 4.66 5.05 5.43 5.03 5.40 5.78

Protein Sources 
Alfalfa, dehy. .57 17.5 .23 4.39 4.62 4.84 5.02 5.24 5.46 5.66 5.87 6.08
Brewers grains, dried .61 23.4 .49 5.86 6.04 6.20 6.79 6.96 7.13 7.74 7.89 8.06
Corn dist. w/solubles .79 26.6 .36 6.56 6.84 7.10 7.56 7.83 8.10 8.56 8.83 9.10
Corn gluten meal .79 59.3 .45 12.41 12.23 12.04 15.23 15.06 14.86 18.12 17.88 17.69
Cottonseed, whole .93 22.4 .66 6.49 6.94 7.38 7.16 7.62 8.06 7.86 8.29 8.73
Linseed meal .71 34.8 .82 8.49 8.59 8.68 10.00 10.10 10.18 11.53 11.60 11.69
Malt sprouts .66 26.1 .76 6.80 6.98 7.15 7.85 8.02 8.19 8.92 9.07 9.24
Soybeans .89 37.5 .59 8.96 '9.17 9.37 10.51 10.72 10.91 12.09 12.26 12.46
Soybean meal .76 44.0 .68 10.00 10.00 10.00 12.00 12.00 12.00 14.00 14.00 14.00
Sunflower meal .58 37.0 .98 8.87 8.83 8.78 10.58 10.54 10.49 12.32 12.25 12.20
Sunfl. meal w/hulls .45 30.0 .97 7.40 7.35 7.29 8.80 8.75 8.69 10.23 10.15 10.11

tAll values are on a 90% dry matter basis except corn silage - 35% dry matter.Feeds used: Corn-energy, Soybean meal (SBM) -protein and monosodium phosphate ($34.80/cwt)-phosphorus.



Feed cows the correct amount to meet their nutritional requirements. Watch your
feeding management to make sure the proper amount is fed and that the feeding sys-
tem is delivering this amount to the cows and not spilling it on the ground or
other areas.

Table 4. Common Calcium-Phosphorus Supplements

Calcium Phosphorus
Supplements % glib % glib RBV(%)*

Limestone 36 163 0 0
Dolomitic

limestone 22 100 0 0
Monocalcium

phosphate 16-19 72-86 21 95 120
Dicalcium

phosphate 22 ' 100 18 82 100
Bone meal 30 136 14 64 90
Sodium tripoly-

phosphate 0 0 25 113 95
Monosodium

phosphate 0 0 26 118 120
Monoammonium .

phosphate** 0 0 24 109 115 

*RBV=relative biological value for phosphorus with beta tricalcium
phosphate as 100%. Rock phosphates vary considerably (25 to 70%).

**11% nitrogen: 68.75% crude protein equivalent.

SUMMARY

Forage quality is of primary importance in balancing dairy rations. Feeding top
quality forages reduces feed costs and almost always results in higher milk pro-
duction. Low quality forages require more supplementation than high quality for-
ages and increase feed costs. Determine the nutritional value of your forages by
testing and then formulate grain mixtures to balance the ration. If additional
feeds are needed, purchase them according to the nutrient(s) needed and compare
costs per unit of nutrient supplied. Feed a nutritionally balanced ration in a
good feeding system. Provide cows with the correct amount of feeds to meet their
nutrient requirements. Remember, high producing cows are the most efficient in
converting feed to milk. These cows will return 2 to 3 times more income over
feed costs than low producers. Low producers are less efficient, "eat up" feed
dollars and should be culled to help reduce milk surpluses.
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Emphasis On 's, Genetics And Reproduction

L.B. Hansen and C.W. Young

Profit or loss in dairying depends on many things. Reproduction in dairy herds
and the process of selecting which genes will be allowed to reproduce are indeed
among the most important factors in determining dollars gained or lost. We will
briefly overview some of the requirements for satisfactory herd reproductive
performance and sound genetic selection.

REPRODUCTION FIRST

Obviously, for herds to be regenerated for the future requires reproduction of at
least some of the individuals currently in herds. To be sure, individuals are
selectively granted the opportunity to reproduce, but before the selection pro-
cess can occur, an adequate environment must be provided such that conception
can take place., Just what factors contribute to an environment that permits good
herd reproduction?

Heat detection still rates as the most important, but frequently most troublesome
aspect of reproduction in dairy cattle. Many great discoveries continue to be
made in genetics and reproduction, but we quickly return to heat detection as the
essential first step in applying this new technology. Unless semen from a bull
is deposited in the uterus of the cow at the proper time, conception simply will
not take place. It doesn't make any difference how terrific the bull is, or how
fertile the semen is, or how outstanding the cow is---the sperm and egg must unite
for a new dairy animal to be conceived.

The average cow is in standing heat only 18 hours during each 21-day (504 hours)
estrous cycle. Accurately detecting the standing heats of cows really is a must.
Observation--meaningful and conscientious observation--is the key to improved
heat detection. Although labor costs have been rising and most dairymen find
themselves busy managing many aspects of livestock and crop enterprises, the
monetary rewards for good heat detection practices is substantial.

Bull Settling Rates 

The settling rates of bulls has long been of major concern to A.I. technicians.
The technicians wish to achieve highest possible conception for the dairymen whom
they serve. But most A.I. organizations have been reluctant to furnish settling-
rate information for individual bulls. Why? Mostly because bulls usually are
quite variable over their lifetimes in their ability to settle cows. Sperm con-
centration and viability do vary from semen collection to collection, but espec-
ially from year to year, for individual bulls. Older bulls often have depressed
settling ability, and temporary health disorders can affect the quality of the
semen that bulls produce. Since semen is frozen and often stored for many years,
the many collections that an A.I. bull yields in his lifetime are merchandized
as if they are equivalent in settling capacity.
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Research at Virginia has indicated that high settling rates increase expected
numbers of lactations per unit of semen enough to "swamp" superior genetics.
Higher settling rates result in less days open and shorter generation intervals,
also. Consequently, many A.I. organizations now do publish the average settling
rates for each of their bulls. It is very useful information. This does not
mean that dairymen should select bulls only on the basis of settling rates, but
rather that settling rates should be taken into account when screening prospec-
tive A.I. bulls to use in their herds. A high PD$ bull with high semen cost
(>$15) may not be the best bet, economically, if he has a below-average settling
rate. On the other hand, bulls that are above average for both settling rate and
PDS probably make sound financial investments unless semen price is excessive.

Cow Fertility 

Dairy cattle reproduction is ajunction of both bulls and cows. We have discus-
sed the increased availability of settling rates for bulls and the extreme im-
portance of good heat detection. But what else is known about reproduction?

A recent and larger study at Iowa looked at the genetics of cow reproduction.
The following table shows repeatabilities and heritabilities from this study.
The repeatabilities tell us the portion of differences in cow fertility during
first lactation that are repeated during second lactation. The heritabilities
give the percentage of all differences in a :trait that are due only to genetics.

Table 1. Repeatabilities and heritabilities for cow fertility.

Fertility trait Repeatability Heritability 
(%)

Days to first breeding 8 3
Days from first to successful breeding 8 0
Number of breedings 7 2
Total days open 13 3

Number of cows observed (56,869) (41,710)

Iowa State University, 1981.

Evidently, cow fertility during first lactation is not very repeatable in second
lactation. Stated another way, cows that have difficulty conceiving during one
lactation may have little inclination to repeat the difficulty in later lactations,
and vice versa.

Heritabilities in the study were from 0% to 3% for all measures of cow fertility.
Therefore, 97% to 100% of differences in cow fertility were due to environment,
and only 0% to 3% were due to genetics. Thus, the long-standing opinion that high-
producing cows have much more difficulty conceiving must be questioned. High-
production genes probably have negligible influence on cow fertility since the
vast percentage of differences in cow fertility is due to environment. When
there are herd problems in reproduction, opportunities probably exist for im-
proving reproductive management.

Calving Interval 

Desirable bull and cow fertility can result in shorter calving intervals. Al-
though research has shown that extremely short calving intervals (< 45 days open)
may decrease production and profitability, nearly all studies indicate that
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calving intervals need to be shortened in most dairy herds to maximize income.
Just how long should calving intervals ideally be?

A 12-month average calving interval still should be the goal for most dairymen.
Most cows are ready to be rebred at 50 days after calving. Yes, some cows may
require 60 to 90 days to recover from a particularly troublesome calving. Remem-
ber--rebreedinq at 90 days will approximately maintain a 12-month calving interval
for an individual cow. But we have been speaking of a 12-month herd average 
calving interval as the goal. Therefore, each cow conceiving at 120 days after
calving requires another conceiving at 60 days to achieve the 12-month average 
interval.

Perhaps there is somewhat less need for first-calf heifers to be bred back as
quickly as older cows. First-calf heifers usually are especially persistant pro-
ducers. Since cows have a slower rate of decline in production during their first
lactations, Ohio researchers found that maximum profit per day of herdlife was
achieved when first-calf heifers averaged 124 days open (404-day calving interval).
This study assumed heifers calved at a young age (< 25 months). Study after
study has shown that well-grown heifers are more profitable if they calve at a
young age (23-25 months).

Many cows will not conceive at first breeding, and therefore, breeding must be
initiated far ahead of the desired herd average for days open. Cows, except
possibly first-calf heifers, definitely should be rebred when a routine reproduc-
tive check by a veterinarian indicates the cow is normal and ready. Involution
of the uterus normally is complete within 45 days of calving.

Herd Health Program

A reproductive health program that is well-coordinated by both the dairyman and
his veterinarian should certainly be well worth the investment in time and dollars.
Waiting too long to call the veterinarian when a reproductive problem becomes ob-
vious is the wrong way to improve herd reproduction. Loss has recently been es-
timated as high as $1.75 per day for each additional day open. Early detection
of just one cow with a reproductive problem may easily compensate for the cost
of many reproductive checks.

Veterinarians usually are eager to initiate herd health programs that include
routine reproductive examinations after calving. Your veterinarian can not
accomplish success without your cooperation. Coordinated, routine, reproductive
examinations decrease average days open, shorten average calving intervals, and
increase dairymen's profits.

SELECTION, TOO

So far we have largely limited our discussion to reproduction. We now will move
on to the decision process of selecting which individuals are allowed to repro-
duce. This is what the topic of genetics is all about. . . selection.

For most dairymen, replacement females are limited. Therefore, they cannot do a
great deal of voluntary culling among the females in their herds, and sire selec-
tion must be turned to as the source of genetic improvement. Oh yes, by doing a
bang-up job of reproductive and young-stock management, some voluntary culling
will be possible. But the accuracy of eliminating bad genes by cow culling is
meager compared to the reliable information provided for proven A.I. bulls.
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Generally speaking, at least 80% of realized selection for desirable genes is
achieved by selection of A.I. bulls. In order to optimize return on investment,
dairymen must mate the majority of their herds to high-production A.I. sires. A
clean-up bull possibly may be considered for poor-settlers or pasture-breeding of
heifers that cannot be confined for breeding, but most matings should be to
top-notch A.I. bulls.

Some effective selection is possible, however, among the females in herds if ade-
quate replacements allow voluntary culling. Again, although the accuracy of
such selection is marginal, some gain may result (perhaps 20% of total genetic
gain). Cow culling should always be done as soon as cows become unprofitable.
Definitely, with our surplus of milk, there is no sense in aggrevating the
problem by keeping cull cows beyond the point when they become unprofitable.

Without question, permanent identification by sire and dam of all animals in herds
is essential. Only by identification can adequate information be accumulated to
intelligently select among the cows in herds. A very inexpensive management
practice, permanent identification is probably the first indicator of a profit-
conscious dairyman.

Selecting for Production 

The reason for emphasizing any trait in a dairy breeding program is because of
its effect on production or on the efficiency of obtaining this production. Se-
lection always involves compromising among various traits unless selection is
limited to one trait. The most effective way to improve any trait is to select
for only that one trait. The more traits we select for, the less improvement we
can expect in any one of them. Production of quality milk should always be the
single most important consideration in dairy selection.

The Holstein herd at the Southern Experiment Station, Waseca, has been involved
in a long-term selection experiment since 1964. The herd was divided into two
equivalent genetic groups at the initiation of the project. The two groups have
been managed together and alike as a herd except for genetic selection. One group
(control) has been mated with bulls that were near breed-average for production
in 1964. A large volume of frozen semen was purchased from each of these 20
control bulls and they have been used in groups of four annually. The other
groups (selection) has been bred to the four highest PD-Milk bulls among the ac-
tive A.I. bulls, annually. Each selection bull is used for only a one year per-
iod, and selection is limited to milk yield. The following table has the most
recent DHI averages for the two groups. Remember, management for the groups has
been identical except for selection.
Table 2. DHI 12-month group averages and their difference.

No. Fat Value of Feed
Group Cows Milk test Fat  product cost IOFC 

(Tbs) (%) (11) -T ($) CS-) (fl

Selection 34 19,558 3.43 671 2,526 819 1,707
Control 34 14,707 3.75 552 1,971 710 1,261

Difference +4,851 -.32 +119 +555 +109 +446

Southern Experiment Station, Waseca, 1982.
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Feed costs were higher for cows in the selection group, but income over feed cost
(IOFC) averaged $446 higher per cow. The 12-month difference of $446 per cow cor-
responds to an annual difference of $15,164 for the 34-cow groups!! Clearly, sire
selection for production is extremely profitable.

Bulls for the Waseca experimental herd are selected only in regard to PD-Milk. A
-.32% difference in butterfat percentage now exists for the two genetic groups in
the herd. The project is designed to monitor the changes resulting from single-
trait selection for milk production. Dairymen probably should be basing bull
selection on PD$ rather than PD-Milk. Selecting bulls for PD$ can be expected to
increase profit even more than was demonstrated in the Waseca selection project.

PD$ is updated annually and is based on current milk pricing for pounds of milk
with a butterfat differential. There is no adjustment for solids other than
butterfat in most pricing schemes. Should our milk pricing structure be changed,
then sires may be expected to rank quite differently for PD$. Many suggest that
changes in milk pricing are warranted in a milk market such as Minnesota's where
90% of all milk is utilized for manufactured dairy products rather than fluid
consumption. During 1983, Minnesota DHI will move to routine testing for protein.
This is part of a national trend. More and more concern is expressed about the
solids content of milk, particularly in the Midwest.

Calving Ease 

An additional trait that can be used in sire selection is calving ease. Infor-
mation is available for most A.I. bulls. Iowa studies show that 28% of heifers
and 15% of cows need assistance giving birth. Considerable variation exists in
herds for degrees of problems with calving difficulty.

Primary emphasis in sire selection should be on PD$, because most income is gen-
erated from production. Recommendations are that a group of high PD$ sires be
selected for the herd. Since chances of difficult calving is much less for second
and later calvers, bulls not ranking as high for calving ease (among those already
selected) may be used on these older cows. First-calf heifers should then be
mated to the sires ranking near the top for calving ease. Mating in this way
should preserve strong selection for PD$, while minimizing calving problems.

SUMMARY

Emphasizing $'s in genetics and reproduction actually boils down to putting great
emphasis on sire selection and female reproduction. Sires should be selected on
PD$ and settling rate, and mated within the herd based on calving ease (heifers
to calving ease sires among sires already selected). Unless dairy income is gen-
erated from sources other than milk sales and slaughterhouse receipts, semen
priced at more than $20 per unit may not be a wise investment. Many outstanding
bulls for PD$ and settling rate are available in the $10-20 range. Careful ob-
servation for heat detection supplemented with a routine herd health program
should improve conception and shorten calving intervals. Nutrition, overall
management, and record-keeping all contribute to improved genetics and reproduc-
tion as well. Emphasizing $'s really means emphasizing care in all aspects of
your dairy operation.
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Managing Records For Decisions

R.D. Appleman, M.L. Freeman, and E.I. Fuller

Managing the dairy enterprise to hold profits at their present levels will not be

easy in the future. As we look ahead, there will be many new and difficult chal-

lenges. How can dairymen meet these challenges as they develop?

To address this issue, this paper is divided into three sections, namely:

I. Dairy outlook for the next 3 or 4 years,
II. Business management principles,

III. Improved production management.

I. Dairy Outlook for the Next 3 or 4 Years

In order to look forward, we first need to understand the current dairy situation.

We must admit it is one of surplus milk production. Also, it is one in which pro-
fits have been very favorable. This development occurred during the last three

years because governmental policies toward milk prices were strong, feed costs
were low and other agricultural enterprises had poor profit potentials. As a re-

sult, milk production increased to where CCC purchases of dairy products is over

10% of the total production (Table 1).

Table 1. Annual CCC Purchase of Dairy Products, 1979-1982.

Commodity Purchased

Year

1979 1980 1981 1982*

  Million Pounds  

Butter 81.6 257.0 351.5 375.0

Cheese 40.2 349.7 563.0 600.0

Nonfat dried milk 255.3 634.3 851.3 1,010.0

TOTAL, in milk equivalent 2,100.0 8,800.0 12,800.0 13,600.0

Surplus, % of total supply 1.8 6.9 9.7 10.1

Expenditures for dairy price support

Billion Dollars

0.24 1.27 1.98 2.10

*Estimate

Government will spend over $2 billion on the dairy price support program in 1982,

nearly a 9-fold increase in only three years. Current projections are that net

government expenditures for the dairy price support program will approach $2.3

billion in the 1982-83 fiscal year.
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The problem of surplus milk has prompted the federal government to implement a pro-
gram intended to discourage more milk production. On December 1, 1982, milk produ-
cers received $.50 per cwt. less for their milk. This 50(t is being collected by
milk processors and sent to USDA to offset costs of the present dairy price support
program. Beginning in April, 1983, another 50ct could be collected. If this is
done, those dairymen that voluntarily reduce their production to some pre-deter-
mined base will have all or a part of the second 5O/cwt returned to them.

What this means is:
(1) milk supplies must be reduced 10 percent, and
(2) for at least the next three years, the price received for milk will be at least

$.50, and most likely, $1.00/cwt lower than during the past year.

Implications are:
(1) a financial squeeze will be on as productidn costs rise, narrowing profit mar-

gins, and
(2) many Minnesota dairymen will go out of business. It is our expectation that

15 to 20% of Minnesota's dairy herds will be eliminated.

Those herds eliminated will tend to he on farms managed by.inexperienced and highly
leveraged farmers, or older farmers, and be:
(1) smaller in size than average, and/or
(2) production per cow will be lower than Minnesota's average.

The number of cows and dairy herds, and average herd size and production per cow
in the nation's five leading dairy states are shown in Table 2. If Minnesota is
to reduce its total milk supply by 10%, and should the result be a 1,000 lb. in-
crease in average production per cow combined with a herd size averaging approxi-
mately that of Wisconsin --- then there would be fewer than 18,000 dairy farms re-
maining in Minnesota, a 31% reduction (Table 3). "

Table 2. Number of Dairy Farms and Cows, Average Herd Size and Production Per Cow
in the Nation's 5 Leading  Dairy States, 

Wisconsin

No. of farms with dairy cows 44,000
Number of cows 1,830,000
Average herd size 42.3
Ave. production per cow,lbs. 12,331

Minnesota Penns. New  York Calif.

26,000
910,000

35.0
11,356

21,000 18,500 5,600
734,000 918,000 943,000

35.0 . 49.7 168.4
12,434 12,163 15,432

Table 3. Projection of What Is Likely to Occur in Minnesota to Achieve a 10 Per
Cent Reduction in Milk Produced.

Item

Milk production (million lbs.)
Average production per cow (lbs.)
Average herd size (No. of cows)
Number of farms
Reduction in farm numbers

Year
1982 

10.33
11,356

35
26,000

1987 

9.30
12,356

42
17,920

31%

Assumption

10% reduction
1,000 lb. increase
Approach Wisconsin average
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In summary, the outlook for dairying in the next three or four years is for declin-
ing profits. This means dairymen intending to stay in business need to 'tighten
their belts", and reduce or delay capital expenditures. Sound business management
practices and production management programs will be needed to increase or just
maintain net income at present levels.

II. Business Management Principles 

The application of sound business management principles are important to all farm
enterprises. A few principles vitally important to dairy farmers are "full employ-
ment", "controlling interest payments", and "equity position".

Full Employment: Is enough income being generated from the people employed? Some
guidelines to consider are:
(1) A minimum of 35 milk cows and 140 acres of land (producing all needed feed

grains and forages) per full-time operator (including family labor and/or
hired labor). Preferable figures are 40 cows and 200 acres per person.

(2) Milk sale over 500,000 pounds annually per worker. A desired minimum goal is
600,000 pounds of milk.

As off-farm work is difficult to find, many young people return home to work or en-
ter into a family partnership. This increase tn labor supply can result in chronic
underemployment. Unless substantial cuts are made in family living expenditures, a
"cash flow" problem often results and farm profitability goes down.

Interest Payments: When interest payments amount to 20% or more of the farm's ad-
justed gross income, we commonly find farms having financial difficulties. In many
cases it is necessary to sell off assets in order to bring these expenditures back
into line. Usually it is impossible to reap a return from improved production man-
agement practices rapidly enough to counter the influence of high interest payments.

Equity Position: Net worth statements on January 1, 1980 with less than 50% equity
in real estate and personal property, usually indicate a financially troubled dairy
today. Why? Because real estate values have declined 15 to 25% and personal prop-
erty (farm machinery, feed grains and cash crops) has a 25 to 33% lower value to-
day. A guideline regarding equity position is shown in Table 4.

_Table 4. Guidelines for Financial Security.

Financial Position Amount of Equity Percent of Land Owned
(%) (remainder rented)

1. Excellent 100 100
2. Sound (a) 66 50

(b) 50 0
3. Weak 50 100
4. Poor 25 0
5. Disastrous 25 75 to 100

How Much Debt Per Cow?

No one price for milk can be all things to all people. The status of each farm va-
ries, with "production per cow" and "debt load" playing a major role in determining
profitability. Farms with low milk yield can not stand very much debt.
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The cost to produce milk varies between farms. While it isn't possible to present
examples that fit all situations in this booklet, the examples that are presented
in Tables 5 and 6 are typical of a 50-cow Minnesota dairy farm. Estimates of the
"cost to produce milk" are shown in Table 5. The debt repayment ability, depending
on level of production obtained, is determined by selecting the most appropriate
line (depending on length of debt and interest rate) in Table 6, multiplying times
the number of milk cows in your herd.

Table 5. Determining an Estimated "Cost of Milk Production." 
Level of Milk Production (lbs.) 

Assumptions 1  12,000 14,000 16,000 
 Dollars 

Income2 1,880 2,165 2,450
Cash costs

Feed3 895 985 1,075
Other4 325 340 355
Total 1,220 1,325 1,430 

Return above cash costs 660 840 1,020
Ownership c9sts5 250 250 250
Labor costs° 280 305 330 
Amount left for debt repayment and
management income 130 285 440

1 Income and expenses projected represent only dairy portion of farm business.2 Income reflects milk priced at $13.50/cwt, plus sale of cull cows and surplus
breeding stock (ranging from $260 to $290, depending on level of production).3 All feed, even if home grown, represents current market price if sold from the
dairy farm. All crop production costs, including equipment and labor, are as-
sumed to be a part of the feed expense.

4 Other cash costs include breeding fees, veterinary costs, supplies, utilities,
accounting, bedding, milk hauling and fuel and repair costs for equipment used on
the dairy herd.5 Ownership costs include taxes and insurance, and an equipment replacement allow-
ance for maintenance of the "status quo".6 Labor costs are based on 60 hours per cow per year; with the hourly rate varying
from $4.50 per hour in the lower producing herds to $5.50 in the higher producing
herds.

Table 6. Determining the Amount of Debt per Cow That Can Be Serviced.

$13.50/cwt. milk $12.50/cwt. milk

Level of Production (lbs.) Level of Production (lbs.) 

Type of Debt 12,000 14,000 16,000 12,000 14,000 16,000 

Years %  Interest  Dollars   Dollars 

3 16 300 480 750 24 343 663

5 16 435 970 1,690 34 497 959

10 14 675 1,520 2,360 53 778 1,502

20 12 955 2,140 3,240 75 1,082 2,091
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When considering long term debts (20 years, 12% interest), note the debt repayment
ability of a 16,000 lb. producing herd when milk is worth only $12.50 per cwt is
nearly equal to that of a 14,000 lb. herd with $13.50 milk ($2,091 vs. $2,140). It
is this phenomenon that makes "efficiency of milk production during financial
crises" so important. The opportunities for accomplishing profitable milk produc-
tion are limited, namely: (1) increase milk production per cow, and/or (2) signif-
icantly lower the cost of producing milk. The next section addresses these issues.

III. Improved Production Management 

Management is always a challenge. It's satisfying to succeed in the long run, but
that means planning to survive in the short run of 1983. Consider these points to
survive and ensure success:

1. Feed for Profitable Milk Production: Milk prices relative to grain prices are
relatively constant. This isn't the time to cut back on the amount of grain
being fed. In a companion article located elsewhere in this booklet, Linn and
Otterby have stressed feeding management strategies.

2. Put a High Priority on Good Reproductive Management:

Strive for calving intervals of 12.5 months by maintaining a good conception
rate (60% or more). Improve heat detection rates to 60% or more. Consider a
herd health or reproductive program. Read and use the information in two com-
panion articles in this booklet: one by Hansen and Young; the other by Steuer-
nagel, et al.

3. Improve Your Mastitis Control Practices: Minnesota DHIA herds with 18,000 lbs.
milk/cow or more have only 11% of their cows infected with mastitis. On the
other hand, herds with production below 12,000 lbs. have 32% of the cows in-
fected (see Steuernagel, et al.). The proven practices of dipping teats after
each milking and dry treating all cows at drying-off time with effective com-
pounds remain the two most successful tools in controlling dollar robbing masti-
tis. Maintain milking equipment in top condition. Prevent spread of mastitis
from excessive air leaks into the system and minimize over-milking. Consider
automatic detachers to provide increased uniformity of milking. This kind of
investment is well worth considering, even in times of tight money.

4. Use Superior A.I. Sires: Choose sires carefully, use bulls having a PD $ value
of $185 or more. Avoid high priced "popular" bulls with average PD's. Bull
decisions today impact on your dairy farm profitability in 3 to 5 years. For
more information, see the companion articles by Hansen and Young, and Steuerna-
gel, et al.

5. Cull Cows Effectively: When herdsmanship practices are improved, fewer cows
undergo mandatory culling and more cows are culled voluntarily (poor producers).
Severe culling of herds to improve production per cow when good replacements
are unavailable generally reduces net farm income --- unless your labor force
is already over-employed and your "herdsmanship" capabilities are slipping. In
most cases, "a cow in the stall is better than no cow at all."

6. Keep Youngstock Healthy: Your long range future depends on sufficient numbers
of high quality replacement animals. Too many farms house calves in poorly
ventilated facilities, resulting in too much pneumonia causing excessively high
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calf mortality and/or permanently damaging lungs limiting the producing ability
of replacement animals. The replacement animal enterprise isn't the place to
economize during a cost-price squeeze.

7. Maintain and Use Your DHIA Records: It is difficult to improve your herdsman-
ship techniques when you can't identify management weaknesses or cull unprofit-
able cows. "When the going gets tough, the tough get going" by more effectively
utilizing their resources --- including DHIA records, and the many consultants
available to provide assistance, including the County Agent, veterinarian,
feed company representative, and milk plant fieldman. But you, as well as the
consultant, need the DHIA records to monitor what is happening in your herd.
This is a cost-effective tool; don't attempt to save money by dropping this
program when you need it most.

SUMMARY

A successful Minnesota dairyman, one whose dairy herd remains profitable during the
next 3 or 4 years, is competing with both the neighbor as well as dairymen from
other regions of the U.S. Competition from other  regions is great, particularly
in the Southwest. There are a number of reasons for this, namely:

1. Capital investment per cow in the typically larger herds is lower.

2. Labor efficiency is higher, with most cows being milked in parlors.

3. Use of milking parlors in regions with a milder climate encourages more rapid
expansion.

4. Processing plants to handle surplus milk are being built in other regions of
the U.S.; this will tend to further limit our markets.

5. New technology is more adaptable to the larger herds, especially:
(a) milking parlor mechanization (improved labor efficiency),
(b) new waste handling methods (flush systems, solids separation for bedding,

methane production to produce electricity),
(c) bulk purchases of feed ingredients, and
(d) milking 3 times/day.

The primary causes for an unprofitable dairy operation usually include one or more
of the reasons listed here: (1) low production per worker, (2) excessively high
interest payments, (3) poor equity position, (4) low production per cow, (5) high
feed costs, and/or (6) poor herdsmanship. Now is the time to identify these man-
agement shortcomings and do whatever is appropriate to improve the situation. In
some cases it may mean facing reality and exiting from the dairy business. But
remember that other. alternatives are not all that exciting either, even with the
expected "cost-price squeeze". This 'paper provides some suggestions and guidelines
intended to help you maintain a profitable dairy farm enterprise.
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Agricultural Experiment Station Reports

Northwest Experiment Station, Crookston
UTILIZING THE DAIRY RESEARCH FACILITIES

G.D. Marx

The dairy facility and registered Holstein herd at the University of Minnesota,
Northwest Experiment Station, Crookston, are used primarily for research of an
applied nature. This research is designed to work with practical problems to
answer questions that are important to the dairyman. The dairy research herd
consists of 68 lactating cows, 24 bred heifers, 18 open yearling heifers, 30
heifer calves, and 50 head of dairy bulls and steers. The research studies
under investigation are in the general areas of management breeding, physiology
and nutrition, and utilize all of the animals in several different research
projects.

Lactating dairy cows are housed, fed, and milked in a comfort stall barn equipped
with a complete pipeline milking system. Milk meters are used at every milking
and the feed manger is compartmentized for each individual cow. Bred heifers,
yearlings, dry cows, and the dairy males are housed in either a three-sided
pole barn or warm confinement slatted floor barn. Both of these barns have four
pens and utilize separate group feeding bunks. Dairy calves under four weeks of
age are housed in individual pens and weaned calves are kept in community pens
in the remodeled portion of the old dairy barn.

A manure tank adjacent to the milking barn serves as a reservoir for all the
dairy wastes from this barn. The manure is taken from the barn by the origin-
ally installed gutter cleaner and is dropped in one end of the tank. The tank
is 30 x 90, 8 feet deep, and has a 130-day capacity for storage of liquid
manure for the milking herd. Animal waste from the dairy confinement barn is
also handled as liquid manure. The dairy pole barn is a loose housing arrange-
ment utilizing a manure pack system in combination with a pollution control
storage tank for barnyard runoff.

The forage fed to the dairy herd consists primarily of haylage and medium-
moisture silage. Long-stemmed dry hay is not used in the ration nor is any
pasture. Examples of some of the forages utilized are alfalfa haylage, oatlage,
wheatlage, barlage, beet toplage, oat and pea haylage, sudexlage, sunlage,
cornlage, and potato wastelage. These are stored in various storage structures
including concrete stave silos, oxygen-limiting structures, seal-vac, and tube-
type horizontal polyethylene bags. The grain portion of the ration consists
primarily of high-moisture grains. Presently, both high-moisture ear corn
and high-moisture shelled corn are being fed. The rations fed are total blended
rations with the grain, forage, mineral, and vitamin completely mixed in one
homogeneous mix before feeding.

Youngstock are fed complete rations using a mixer-blender-feeder hopper on a
truck equipped with load cells and electronic scale. This unit has automated
the feeding in bunks and has resulted in a reduction of labor required to feed
animals. Another experimental feeding unit was designed and built at the
Northwest Experiment Station with a cooperating commercial concern for feeding

25 ,



cows inside the barn. This unit, a self-propelled, self-unloading cart, equipped
with an electronic weighing device, has mechanized the feeding and weighing of
rations for individual cows on experiment. The use of this automated weigh cart
has reduced the labor to weigh and feed individual rations for 60 dairy cows by
three and one-half man hours daily. Many inquiries have been received by other
universities and feed companies concerning the plans and design of such a cart
to improve their own labor efficiency in experimental feeding research.

Animals and dairy facilities are also used in teaching college students the basic
skills and applied techniques in Animal Science. Some examples of these tech-
niques include hoof trimming, cow clipping, dehorning, castration, artificial
insemination, fly control, milking procedures and techniques, freeze branding,
evaluation of type and production records, herd health care, parasite control,
breeding management and many other incidental techniques one needs to know to
manage a dairy farm. Some of these incidental techniques include use of a halter
and nose lead, use of the obstetrical chain and calf puller for difficult births,
removal of supernumerary teats, use of a balling gun, speculum, thermometer,
syringe, dipping navels on calves, semen analysis, and determination of milk for
protein, milk fat, and solids-not-fat composition.

A major research project involves the effect of cow size and kind of ration with
respect to production efficiency and profitability. Half of the females are bred
for small size and the other half for large size. These are divided into three
groups and fed either a high, medium or low concentrate ration to determine
efficiency of feed conversion for production. We are also determining if size
of cow affects economically important traits, longevity, reproductive performance,
udder problems, health problems with digestion, respiration, and locomotion.

The forage research project involves the growing, harvesting, handling, storage,
and feeding of high quality forages. Labor or time inputs of swathing, chopping,
baling, hauling, and unloading of various forages were studied. Other factors
studied in the production of quality forages include yields, maturity, length
of cut, moisture content, silo capacities, and methods of forage moisture testing.
Recommendations on making top quality, medium-moisture silages have been pub-
lished and are available from the Northwest Experiment Station. These guidelines
were based on the results obtained from the forage project studies over the past
eighteen years.

Dairy management research studies are also being conducted and include the
following: 1) milking management studies--procedures in fast milking, cow
preparation and time studies, length of dry period; 2) dairy waste management--
liquid manure storage, hauling and utilization of wastes, cow stall mat evaluation,
gutter grate comparisons; 3) calf management--sunflower meal for calves, early
weaning, forage comparisons for calves, calf barn ventilation studies;
4) management of dairy males from birth to market; 5) freeze branding studies;
6) time and cost study of management practices; 7) mastitis studies--teat dipping,
dry cow therapy; and 8) solar energy utilization for heating a warm confinement
barn.
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Electronic Testing Of Forage Moisture Content

G.D. Marx and E.C. Miller

Moisture testing is an important practice in the management of forages. Dairymen
have need for a fast, simple method of testing moisture in forages since ensiling
has become more popular in recent years. Today more of the forage fed to dairy
cattle is in the form of haylage or silage and accurate moisture determination of
these higher moisture forages is more difficult to assess than with dry hay.

Several forage testers have been tested including forced air dryers, ovens, oil dis-
tillation, tailpipe adapted dryers and a number of electronic types. Most moisture
testers utilizing heat or air for drying are quite accurate but take too long a per-
iod for the drying process. Procedures which include grab and squeezing methods are
quite unreliable. The amount of Oectin in alfalfa will influence the looseness or
tightness of a "ball" of chopped material and onecan be misled on the true moisture
content if the hand squeeze method is used. If silage or haylage is ensiled too
dry, it may not pack and ferment properly causing heating and caramelization of the
forage. This may cause some proteins to change form and become indigestible to the
animal. If the material is ensiled too wet, another type of undesirable fermenta-
tion takes place which produces an abnormally high amount of butyric acid rather
than the desirable lactic and acetic acids. This causes forage to become less pal-
atable with reduced animal intake resulting in less milk production.

A number of commercial companies are manufacturing electronic moisture testers.
The primary advantage of the electronic types is their instant moisture readings;
conventional testers utilizing heat or air for drying require 30 minutes or longer.

The Northwest Experiment Station at Crookston researched nine different electronic
forage moisture testers from six different manufacturers to determine their accur-
acy and practicability for testing various stored forages on farms. Three of the
nine electronic units tested were considered to be accurate enough for farm use to
monitor moisture content of forages. They were the Froment, Dickey-john, and RDS
Howard testers. All of these units were equipped with a packing device or impac-
tion cell which sObjected the forage samples to a constant pressure. Ninety per
cent of the samples tested had to be within five percentage points of the true mois-
ture value for the tester to be considered a useful unit for moisture determination.
To obtain additional accuracy one can use an average of several representative sam-
ples of the forage for the determination of the moisture content.

The testing of forage moisture content is particularly important in silages and hay-
lages. Managing moisture content in any harvested forage will help insure maximum
quality, reduce unnecessary field and harvest losses, promote optimum fermentation
in storage, prevent heat damage in storage, preserve maximum nutrients in the for-
age, save time in the harvesting process, help insure maximum palatability to maxi-
mize animal intake and efficiency resulting in greater net return for the forage
producer or dairymen.

In summary, electronic forage moisture testers were not as accurate as the conven-
tional nonelectronic units, but with consistent careful operation and proper hand-
ling of the test sample, these electronic forage testers are a reliable and useful
tool in forage moisture management.
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West Central Experiment Station, Morris

Inclusion Of Dry Forages In Dairy Rations

D.A. Lahr, D.G. Johnson, R.G. Lundquist,
D.E. Otterby and J.G. Linn

In recent years, dairy farmers have increased the use of ensiled forages in dairy
rations. These forages are popular because of high quality, reduced harvest loss,
and ease of mechanization. Many dairy rations now contain no dry forages. It
has not been clearly established whether dairy rations containing only ensiled
forages cause a decrease in dry matter intake and milk production.

To determine the effects of ensiled forages on dry matter intake and milk produc-
tion, 47 Holstein cows at the West Central Experiment Station, Morris, were fed
complete mixed diets containing high moisture shelled corn, soybean meal, a salt-
mineral-vitamin supplement, corn silage, and hay 'silage or tubground dry hay.
During dry periods, cows were fed a diet containing corn silage and the salt-
mineral-vitamin supplement or a similar diet with one third of the corn silage
replaced with tubground oat straw. These diets were fed during a dry period, a
full lactation, a second dry period, and the first 60 days of a second lactation.
The results are in Table 1.

Table 1. Effects of ensiled or dry forages in complete diets on dry matter (DM)
intake and ,production of cows. 

Source of dietary forage 
Stage of Corn silage Corn silage
lactation Item + haylaae + hay or straw

1st dry period DM intake, lb 30.0 26.0

1-150 days DM intake, lb 37.7a 406
b

Milk, lb 55.1 56.2
Fat, % 3.56 3.63

151-305 days DM intake, lb 36.8 37.0
Milk, lb 34.2 33.5
Fat, % 3.96 4.02

2nd dry period DM intake, lb 26.2 25.6

1-60 days DM intake, lb
Milk, lb
Fat, %

37.2
58.4
3.78

38.6
64.4
3.92

a,b
Means with different superscripts differ (P < .05).
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Use Of Ammonia-dried Corn And Corn Ensiled With

Ammonia And liquid-NPN Products In Dairy Cattle Diets

W.P. Hansen, R.G. Lundquist, D.E. Otterby, J.G. Linn and D.G. Johnson

During the dry periods, cows fed the diet containing straw consumed slightly
less dry matter. During early lactation, cows fed the diet containing dry hay
consumed more dry matter, but after 150 days of lactation intakes were similar.

Milk production was similar between treatments during the first lactation of the
trial. During the first 60 days of the next lactation, milk production of cows
fed the diet containing hay was 64.4 lb/day, and cows fed the diet containing
hay silage produced 58.4 lb/day, a nonsignificant difference. There were no
differences in milk fat production.

From this experiment, we may conclude that rations containing only ensiled forages
may reduce intake. Since milk production was not adversely affected by feeding
these diets, we can recommend that forages be harvested and fed in the most
economical way available to the farmer, whether ensiled or dry, as long as forage
quality is maximized.

Nonprotein nitrogen such as urea or ammonia has been used primarily as a source
of relatively cheap crude protein, but recently ammonia has been recognized
for its ability to prevent or slow down spoilage in high moisture feeds. Two
trials are reported here in which ammonia was used to inhibit microbial growth
in corn during drying with ambient air. A third trial is described in which
either ammonia or a liquid - NPN silage product were added to high moisture
snapped corn to increase crude protein content.

The first two trials were designed to test acceptability by dairy cattle of
shelled corn dried by two methods. .Shelled corn was harvested at 25.5% moisture
and was dried in a drying bin with heated air to bring the moisture content
of the corn below 15.5%. Another batch of corn from the same field was dried
with ambient air using thc trickle Ammonia Process (Cloud, H. A., Special
Report No. 88, Ag Ext Svc..Univ. MN). Wet corn was placed into a natural-air
drying bin and immediately after filling, ammonia gas was introduced into the
air with a flow meter downstream from the drying fan. The ammonia, when applied
in proper amounts, retards mold and bacterial growth and extends the allowable
drying time for the co. The procedure was repeated 3 to 4 days later to
maintain free ammonia gas in the bin to effectively control bacterial growth.
Several additional applications of 1/4 pound ammonia per 1000 pounds of corn
were made periodically.
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The first feeding trial was conducted at St. Paul to test acceptability of the

corn dried by the two methods. The treated and untreated shelled corns were

ground by hammer mill with a 5/8 inch screen. Ten Jersey cows were assigned

to the experimental treatments of corn dried by heated air or corn dried with

ammoniated ambient air. The trial was arranged in a cross-over design with

one week of adjustment and one week of data collection. Each cow received 9

pounds untreated or treated ground corn at 7:30 AM. Weighbacks were taken at

noon, and consumption was recorded daily- Unconsumed grain was returned to

the cow, and alfalfa hay was fed ad-libitum. Rumen samples were taken at tne

end of each collection period for pH measurements and for volatile fatty acid

analysis. Dry matter intake of untreated corn was higher, than that of treated

corn (6.80 vs 4.79 lb) although differences were not statistically significant.

The results suggest a possible difference in palatability. No differences

in rumen pH or in production of volatile fatty acids were observed.

The second trial was conducted to test the use of corn dried by heated air

and corn dried by the trickle ammonia process in complete mixed diets for lac-

tation cows. Five first lactation and 15 older cows, all past peak lactation,

were assigned randomly to two groups in a 3-week trial conducted at the West

Central Experiment Station at Morris. Feed intake, milk production and milk

composition were measured. Diet dry matter consisted of 38.5% treated or

untreated ground shelled corn, 38.8% corn silage, 19.4% alfalfa silage and

3.3% mineral - vitamin supplement. The crude protein percentages of the un-

treated and treated shelled corn were 10.90 and 12.10, respectively.'

The results (Table 1) of the trial show similar dry matter intakes. Milk

production was slightly higher for cows fed ammonia treated corn, however the

percentage fat and solids - non-fat in milk were higher (P < .05) for cows fed

untreated corn. Fat-corrected milk, total solids and solids-non-fat yields

were similar for both treatments. This study indicates that ammonia-treated

corn can be effectively substituted for untreated corn in a complete mixed
diet without affecting dry matter intake. A slight increase in the crude

protein content of the corn can be expected, and this may improve milk production.

However, the trickle ammonia process of drying corn requires further development

before it can be recommended for routine farm application.

Table 1. Effects of corn drying method on feed intake and milk production when

fed in a total mixed ration.

Item

Untreated Ammoniated
shelled corn shelled corn

Dry matter intake, lb/day
Milk, lb/day
Fat, %
4% fat corrected Milk lb/day
Solids-non-fat %
Solids-non-fat lb/day
Total solids lb/day 

47.2
52.8
3.58

48.8
8.32
4.40
6.26

46.1
55.3
3.32

49.3
8.22
4.55
6.36
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The third trial was conducted at the West Central Experiment Station at Morris,
to study effects of nitrogen additives to high moisture snapped ear corn on
feed intake and milk production of lactating cows. The snapped ear corn included
the full ear without husking, chopped by a New Holland 892 chopper with 1 inch
screen. The chopped snapped ear corn was either treated with ammonia at the
rate of 17.2 lb/ton, or a liquid silage additive', at the rate of 59.6 lb/ton.
A third batch was left untreated as a control. The corns were ensiled and
allowed to ferment. The feeding trial was arranged as a Latin Square and used
9 first-lactation and 15 older cows past peak lactation. The cows were alloted
to three groups according to milk production and age. Each group was fed a
complete mixed diet consisting of 52% high moisture snapped ear corn dry matter
from control, snapped ear corn treated with ammonia or snapped corn treated •
with the liquid silage additive, 30% corn silage dry matter, 16% alfalfa silage
dry matter and a 2% mineral supplement. The cows fed untreated snapped ear
corn were supplemented with urea at the time of feeding to make the diets equal
in dietary nitrogen.

The results (Table 2) show that there were no differences in intake of dry
matter, acid detergent fiber or crude protein of the 3 diets. Milk production
and milk composition were also similar among the three groups.

Table 2. Effects of additions of nonprotein nitrogen to chopped, snapped ear
corn at ensiling feed intake and milk production. 

N-treatment at ensiling 
Liquid silage

Item None Ammonia additive

Dry matter intake, lb/day
Acid detergent fiber, lb/day
Crude protein, lb/day
Milk, lb/day
4% fat-corrected milk, lb/day
Fat test, %
Solids-non-fat %
Total solids %

39.1
8.46
5.00
51.4
44.3
3.22
8.29
11.52

40.6
8.30
4.71
51.4
43.3
2.99
8.21
11.19

40.2
8.39 .
5.08
50.4
43.9
3.14
8.16
11.34

Conclusion

The use of any additive must benefit the user by reducing supplemental protein
costs, reducing labor or increasing milk production. When figuring the cost
of an additive one must remember that some additives are subject to a high
rate of loss during application. Time, ease of application, as well as safety
during application should be considered before deciding to use any additive.

Liquid silage additive
1 
. LSA-100 a product of the National Molasses Company,

containing 100% equivalent in a mixture of urea molasses and high levels of
essential minerals.
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University Of Minnesota, St. Paul Cattle Cloning

by

A.G. Hunter

Work on cattle cloning--producing from a single fertilized egg many identical

cattle--is progressing using two major approaches. The first approach involves

dividing an early embryo (2 days to 14 days old) into several pieces. For

example, an eight-cell embryo could be split into four parts which eventually
result in four identical embryos. Calves have been recently born in England

and in Colorado using this approach.

The second approach for cloning cattle involves removing nuclei from cells of

the early embryo and transferring these nuclei to fertilized bovine eggs. The

parent genetic material of the fertilized egg is then removed, leaving only

the genetic material of the transplanted nuclei. The possibility of generating

larger numbers of genetically identical cattle resides with this technique. In

January, 1981, a Swiss researcher using this technique reported the first
authenticated cloning of a mammal (mice).. Earlier, fish and frogs had been

cloned using nuclear transplantation techniques. To date, NO ADULT ANIMAL HAS

EVER BEEN CLONED, All cloning that has produced live animals has originated

with embryonic nuclei or tissue.

The Minnesota team that is doing the cloning research is headed by Dr. Alan

Hunter, whose speciality is fertilization. He is responsible for creating

embryos in the test-tube after maturing bovine ova in the laboratory. Dr.

Robert McKinnell, who has successfully cloned frogs, is responsible for the
microsurgery on the early embryos. Dr. Melvin Fahning and Dr. Bo Crabo are

charged with collecting and transferring cattle embryos. Dr. Fahning, besides
being a university veterinarian, runs a commercial bovine embryo transfer
business.

Dr. Edmund Graham, also on the team, is a specialist on freezing and storing
embryos and semen. Since the cloning techniques start with one embryo as a

source of genetic material, how good or bad that genetic material is, would not

be known until the animals mature. In the case of cattle, this would be approx-

imately 3-4 years later (9 month gestation, milking at 2 years of age, finishing

first lactation at 3 years of age). By freezing most of the cloned embryos and

testing a few, if superior genetic material had been obtained, the frozen

embryos can be thawed and used or their numbers amplified by recloning. The

progeny evaluation scheme is currently being used with frozen semen to identify

superior sires, The methodology for frozen embryos is currently being used by

several embryo transfer businesses.

The production of meat and milk are not controlled by a single gene b.ut may be

controlled by several thousand genes. Therefore to expect the field of genetic
engineering or DNA manipulation to lead to rapid improvement of our livestock

is not reasonable. However, the genetic engineers can insert single genes into
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the existing gene pool of the animal which might help an animal then but when
it reproduces this gene is lost or diluted. Cloning is a technique that the
animal genetic engineers could use to preserve and amplify the number of their
"developed" animals without using sexual reproduction.

The world's record for milk production is 55,661 pounds of milk in one year
(Beecher Arlinda Ellen, 1975). The average cow produces about 10,000 pounds
of milk. Think what would happen if we could clone that champion cow. It
doesn't mean the current milk surplus would be even greater. It means that
the farmer will be able to produce more milk using much less feed and labor.
It means fewer cows will be needed to produce the same amount of milk. It means
higher profits for the farmer.

Protein is the major limiting nutrient resulting in malnutrition. From a
global perspective, if developing nations could grow or obtain sufficient
protein, much human suffering could be alleviated. Today we can ship embryos
of high-producing cattle all over the world to be implanted into their native
cows. A cow producing 10,000 pounds of milk produces about 400 pounds of
protein. A cow producing 50,000 pounds of milk per year, makes 2,000 pounds
of protein without using five times more feed, hence the need to clone superior
animals.

Cloning will make the cost of animal research much cheaper, enabling more
research to be done per dollar invested. This is because fewer animals would
be needed to obtain statistically valid answers. It is about 1,000 times more
expensive to do research with cows than with mice. With identical cloned
cattle, the effects of genetics could be readily distinguished from the effects
of environment. The Animal Welfare people want to do away with all animal
research. With cloning, the number of animals needed for research would greatly
be reduced.

Using existing research tools such as in vitro maturation of oocytes (eggs),
in vitro fertilization, embryo culture, embryo microsurgery, nuclear transplan-
tation (cloning), freezing embryos and embryo transfer, the commercial business
of producing meat, milk and fiber will drastically change from the natural
method of reproduction to a man-controlled system. This should result in
greater profits for the farmer, more efficient use of labor on the farm and a
higher quality final product for the consumer.
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Moisture Content In Dairy Rations

D.A. Lahr, D.E. Otterby, R.G. Lundquist and J.G. Linn

Many researchers and farmers are concerned that extremely wet diets or diets con-
taining large amounts of ensiled forages and high moisture grains may reduce feed
intakes and subsequently lower milk production. This effect has been demonstrated
with wet brewer's grains and very high moisture silages. Previous research has not
demonstrated if these effects are because of moisture content or some other factors
such as silage pH or organic acid content.

To test the effects of moisture content alone on feed intake and production, 54
Holstein cows at St. Paul were fed one of four complete mixed diets during the
first 200 days of lactation. The four diets were identical except for moisture
content, which was adjusted by the addition of water so that the diets contained
78%, 64%, 52%, and 40% dry matter. The basal diet contained corn silage, chopped
dry hay, beet pulp, shelled corn, oats, soybean meal, salt, minerals, and vitamins.
Results are in Table 1.

Table 1. Effects of dry matter content of diets for dairy cows on intake and
production. 

Dry matter content of diet (%)
Item 78 64 52 40

...Dry matter intake, lb. 49.2a 453b 427
b 

429
b

Milk, lb. 64.1 60.8 61.0 61.0

Milk fat, % 3.20 3.24 3.38 3.36

Milk protein, % 3.14 3.17 3.22 3.26

Milk solids, % 11.68a 1178bc 12.08b 12.00
bc

b,c
Means with different superscripts differ (P < .05).

Cows fed the driest diet (78% dry matter) consumed significantly.more dry matter
than cows fed the other diets. Cows fed the 78% dry matter diet also had higher
peak and more persistent intakes. Although increased moisture content caused a
reduction in dry matter intake, milk production was not significantly affected.
Milk fat and protein production were not affected by dietary moisture content. Cow
body weight gains were similar during the trial and no major effects on rumen fer-
mentation were observed as a result of dietary moisture content. It is evident
from this experiment that added dietary moisture can reduce feed intake of lacta-
ting dairy cows, but in this trial milk production was not affected. However,
diets which are high in wet brewer's grains or very wet silages may cause intake
depression and cause milk production to decrease as well.
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Tuning Your Management With DHI Records

by

G.R. Steuernagel, J.W. Mudge, J.K. Reneau,
R.D. Appleman and J.G. Linn

The DHI testing program in Minnesota has evolved from a performance documentation
program into a useful tool in production management. Each month members receive
reports and summaries that describe in detail the strength and weaknesses of
their operation.

Dairymen can use the "Herd Summary" tables to compare their current management
with other standards. Each year the "Annual DHI Summary" contains breed average
values for most of the items. Dairymen should compare these values with their
current report. Items that differ can be described as a strength or weakness.
An additional comparison can be made between the members current report and a
report from a year ago. This type of comparison identifies progress and also
new problems that may be developing.

What management practices are the most important in obtaining high production?
The DHI data used to print the "Herd Summary" was summarized for all 6,087
Minnesota Holstein herds that have been on test for more than one year. The
herds were put into groups based on the rolling herd average milk. Table 1
contains a portion of these groups which can be described as below average
(11,000 to 12,000 lbs.), average (14,000 to 15,000 lbs.), above average (17,000
to 18,000 lbs.) and the elite herds (above 20,000 lbs.). It is easy to compare
each measure of management across groups and identify how the elite herds are
different.

There are two ways a dairyman can compare his own management information with
group averages. First, use the group averages as a scale for each measure to
determine where your herd fits. Second, if your herd value does not fit in any
group, ask yourself why. Are the deviations real or is it possible that not all
information was accurately reported?

A description of an elite herd using the information available in the DHI Herd
Summary helps to identify the management practices that are important to
improving production. In very general terms the herd producing over 20,000 lbs.
milk has more cows than average, maintains a higher percent of cows in milk,
has a slightly lower fat test and produces more dollars worth of milk than any
other group.

The feeding program for the elite herds includes more lbs. of grain dry matter
per cow per year than that of lower producing herds. The amount of forage dry
matter remains stable across all production levels shown by the 1.9 lbs. of
forage dry matter per cwt. of body weight per day for all groups. However, the
choice of forages vary according to the production level. The elite herds feed
more hay silage dry matter and less corn silage. The Energy and Protein Indexes
express the amount of energy and protein offered to an average cow in the herd
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relative to her needs. Meeting the nutritional needs of cows in the elite herd
is more difficult. However, by comparinr; the feed cost per cwt. milk we find
cows in the higher production groups are more efficient.

The somatic cell count program is optional to DHI members. The importance of
this mastitis control can be seen by comparing the percent Somatic Cell Count
positive (greater than 550,000) cows in herds by group. Very few cows in the
elite herds are infected with mastitis.

The DHI members in the higher production groups are more interested in their
breeding program as indicated by a greater percent of the cows identified by
sire. Sire identification is improving in the lower producing herds. The improve-
ment can be seen by comparing the sire identification of first lactation cows
with the older cows. The quality of A.I. sires in the breeding program is
summarized by comparing the average PD dollar value sires of cows and service
sires. Non A.I. sires are not included. All dairymen using A.I. sires are
making substantial genetic progress. However, in the higher production groups,
dairymen are more selective.

If we look at the age composition of the herds in the different.groups we find
dairymen in the higher production groups have a 'greater percent of the herd in
their first lactation. This may be saying something about their ability to raise
replacement animals. The average age when animals first enter the herd does
not differ according to production groups, however, the average age of the cows
in their second or later lactation tends to be slightly younger in the higher
producing herds. A comparison of the peak milk shows that cows in the high
producing herds start their lactations with higher peaks. The peak production
can be negatively affected by a dry period less than 40 days. Dry periods greater
than 70 days occur less frequently in higher producing herds.

The reproductive management of the dairy herd is ultimately summarized by the
interval between calves. Based on reported breeding information the minimum
projected calving interval goes down as the level of production goes up. Fewer
cows in the higher production herds are bred before 60 or after 120 days in milk.
The conception rate does not seem to be affected by level of production. Heat
detection is better in the high producing herds, but it is still the greatest
problem area in reproduction regardless of production level.

The information in Table 1 indicates that in almost every measure of management
the herds in the higher production group are doing better. As you compare your
herd with these standards ask yourself "Where are my strengths and weaknesses?"
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Table 1. DHI YARDSTICK
Holstein Rolling Herd Averages,

11-12

August 1982 (By Thousand Lbs. Milk)

17-18 ).2014-15

No. of Herds 392 1,111 473 38
Cows per Herd 45 50 52 58
% Cows in Milk 84 86 87 89
Milk Lbs. 11,577 14,522 17,443 20,854
% Fat 3.7 3.7 3.6 3.5
Fat Lbs. 433 540 635 740

All Feeds 100% D.M.
Dry Forage Lbs. 3,706 .3.299 3,309 3,660
Hay Silage Lbs. 1,808 2,517 2.985 3,810
Corn Silage Lbs. 2,302 2,446 2,235 1,442
Other Forage Lbs. 811 472 311 163

* Crain Lbs. 5.110 5,539 6,091 6,975

Forage D.M./Cwt BW 1.9 1.9 1.9 1.9
Energy Index 121 112 106 105
Protein Index 136 124 117 115
Milk/Lb. Crain D.M. 2.3 2.6 2.9 3.0

Value of Product $ 1,529
Total Feed Cost $ . 656
Income over Fd. Cost $ 873
Fd. Cost/Cwt Milk $ 5.67
Milk Price/Cwt $ 13.21

1,921
697

1,224 .
4.80
13.23

2,289
759

1,530
4.35
13.13

2,714
827

1,887
3.97
13.01

*% SCC Positive 29 20 .15 11

Average A.I. Sire PO
* Avg. PD$, Service Sire 166 174 184 195
Avg. PDS, 1st Lact. 106 111 118 137
Avg. PD$, Other Cows 78 83 93 104

1st Lact. vs. Other Cows
27 31 33 341 of Herd, 1st tact.

Avg. Prod. Index,
1st Lactation 101 101 100 100

Avg. Prod. Index,
.Other Cc:n*4s 103 103 103 103

Avg. Age, 1st Lact. 28 28 27 27
Avg. Age, Other Cows 62 60 59 58

41% Sire I.D., 1st Lact.
0 7.

39 61 87 92
Sire I.D., Other Cows 29 51 79 92

*Avg. Peak Lbs., 1st
Lact. (Holsteins) 46 54 62 73

*Avg. Peak Lbs., Other
Cows (Holsteins) 60 71 83 97

*Z Lv. Herd, 1st Lact. 6 8 9 12
* % Lv. Herd, Other Cows 25 25 26 29

Days Dry Before Calving
Avg. Days Dry 70 65 61 55

Dry Less Than
40 Days 17 13 10 16
Dry More Than
70 Days 39 29 22 16

Pregnant Cows
Min. Caiving Months

Interval 13.1 12.9 12.8 12.6
Avg. Days to 1st

Breeding
Avg. Days Open

88
117

84
110

82
107

82
103

*7 Open Less Than
60 Days

*7 Open More Than
120 Days

18

35

15

31

11

29

10

25
Conception Rate 63 62 61 62

* Heat Detection Index 38 44 51 56

% Breeding Interval
418 Days

% Breeding Interval
>24 Days

6

74

5

70

5

65

4

63

*Note: Highlighted variables are related to production level.

Individual herds may deviate drastically from averages on
any variable indicating management differences.
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Ongoing Dairy Research Projects

Controlled Selection Project (Waseca)
The objective of this project is to estimate the direct and correlated changes re-
sulting from single trait selection for milk yield. One-half of the herd is bred
to top PD milk sires, the other half to sires that were breed average in 1964.
Among traits measured are milk yield, fat and protein percentages, body and udder
measurements, reproductive traits, and health care costs.

Cow Size and Type of Ration Interaction Project (Crookston)
This project is to determine the size of cow and kind of ration, that combine to
give the 'most efficient production. Holstein cows are bred for large or small
size and are fed rations that are high, medium, or low in forage content.

Line Development with Holsteins (Morris and Rosemount)
The objective is to develop four Holstein lines of different ancestry, and to make
all crosses among them to determine the merits of linebreedimj and linecrossing as
an alternative to mass selection.

New Breed Development (Rosemount)
This project combines the best individuals from several breeds into a competitive
dairy breed. Breeds being combined are all red or red and white.

Advancing Guernseys by Migration of Genes (Grand Rapids)
Objectives are to develop cattle that produce high-solids milk for a largely man-
ufactured-product milk market such as Minnesota's and to motivate the Guernsey
breed to permit genetic migration that should make the breed more competitive.

Wright-Hennepin Mastitis Control Project (Field Study)
The primary object of this field study is to demonstrate the impact of application
of a comprehensive mastitis program in herds with mastitis problems. Another ob-
jective is to define an effective problem solving approach for private sector agri-
businesses to use in servicing mastitis problem herds.

Investigation of the High Volta9e Direct Current Powerline on Dairy Cattle. (Field
Study)
The objective is to determine the effects of high voltage direct current powerlines
on production of dairy cattle. The study is utilizing previously collected DHI
data (in cooperation with the College of Veterinary Medicine).

Milk Production, Body Composition and Blood Metabolites of Holstein Cows Fed Vari-
ous Amounts of Grain with Forages or Different Quality. ("St. Paul and RosemodiffT
The objectives are to maximize milk production with high quality haylage and to
determine the amount of grain needed to equalize milk production with different
quality haylages. Relationships among blood metabolites, body weight and compo-
sition, as lactation progresses, will be monitored.

Growing Rations for Heifers (Morris)
The objective is to evaluate the effects of grower diets and breeding age on per-
formance of young lactating cows.
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Rate of Passage from the Rumen of Holstein Cows as Influenced by Feed Particle 
Density (St. Paul and Rosemount)
The objective of this research is to determine the importance of feed particle
density as a factor influencing ingesta movement through the rumen and its poten-
tial impact on nutrient availability.

The Influence of Particle Size on the Determination of Fibrous Feed Components 
(St. Paul and Rosemount-)
This project is designed to illustrate how sample preparation, with particular
reference to grinding, affects the measurement of neutral detergent fiber, acid
detergent fiber and lignin.

The  Effect of a Potassium Carbonate-Based Solution
and Rosemount)
This study is designed to evaluate the feasibility
crease drying rate of hay, in the silage operation
the resultant haylage.

The  Influence of Legume Species on Body Weight Gain of Holstein Heifers (St. Paul
and Rosemount)
This experiment will monitor performance of heifers grazing either alfalfa, birds-
foot trefoil, sanfoin or cicer milkvetch.

Optimizing the Nutritional Utilization of Forages by Dairy Cattle (St. Paul)
The objects are to better understand basic differences between grasses and legumes
as forages for dairy cattle and to catalog information on effects of use of differ-
ent amounts of concentrate on feed intake and production of lactating dairy cattle.

Utilization of Various Protein Supplements as Sources of Amino Acids for Milk Pro-
duction (St. Paul)
The project determines the optimal combination of meat and bone meal, corn gluten
meal and heat treated soybeans for providing amino acids for milk production.

Itjjizati_pn of Nonstructural Carbohydrate to Improve Protein Metabolism in Dairy 
Cattle—T-St. Paul)
This study determines the optimal total nonstructual carbohydrate to degradable
protein ratio for obtaining maximal microbial protein synthesis in the rumen.

Methionine Hydroxy Analog in  Diets for Lactating Cows (St. Paul)
The objective is to determine the effect of analog on milk composition and produc-
tion in diets containing alfalfa and brome in 3 forage:concentrate ratios.

The Physiological Role of Proteins and Genital Secretions in the Cloning of Bovine 
Embryos (St. Paul)
The objective is designed to produce viable genetically identical subsets (clones)
of pre-implantation embryos and to determine why we have so much early embryo
death in the bovine.

Stray Voltage Problems with Dairy  Cows (St. Paul)
The objectives are to determine resistances of various electrical pathways through
the cow, determine current sensitivity levels and quantify behavioral and produc-
tion responses to low-level stray voltages.

on Alfalfa Haylage (St. Paul

of using chemicals that in-
and to measure the quality of
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UNIVERSITY OF MINNESOTA DAIRY STAFF

Richard D. Goodrich, Acting Head, Department of Animal Science

TEACHING AND RESEARCH - ST. PAUL AND ROSEMOUNT
Bo. G. Crabo, Reproductive Physiology
John D. Donker, Nutrition
Fred R. Ehle, Nutrition, U.S.D.A.
Edmund F. Graham, Reproductive Physiology
Leslie B. Hansen, Management & Genetics
Alan G. Hunter, Reproductive Physiology
Marshall D. Stern, Fundamental Nutrition
Donald E. Otterby, Nutrition
Charles W. Young, Genetics

EXTENSION - ST. PAUL CAMPUS
Robert D. Appleman, Management Systems
James G. Linn, Nutrition and Youngstock
J. William Mudge, DHIA and Milking Systems
Jeffrey K. Reneau, D.V.M., Herd Health and 4-H
Gerald R. Steuernagel, DHIA Computer Programs and Genetics

RESEARCH HERDS

Location 
St. Paul
Rosemount
Waseca
Morris
Crookston
Grand Rapids

Dairy Scientist 

Kenneth P. Miller
Dennis G. Johnson
George D. Marx
Thomas Heeg

Herdsman 
James C. Paulson
Michael Strasser
David Ziegler
Richard Carlson
Marlyn C. Jacobson
John Roach
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