




YOUTH PROGRAM
Morning (Dairy Center)

9:30 Registration of Judging Contest Participants
Clair W. Young and John Watkins

10:00 Judging Contest for 4-H and FFA Members as
Individuals and as Teams

R. A. Porterfield, H. E. Kaeser, and
V. A. Neuhardt

11:30 Official Placings by Judges

Lunch Available from the Valley College Grange

Afternoon (Main Campus)

12:30 Wagons Leave Dairy Center for Main Campus
12:45 Demonstration of Certain Veterinary Tech-

niques D. R. Redman and J. E. Jones
1:15 Wagon Tour of Research Center

Daryl E. Findley and Associates
2:15 Announcement of Contest Winners at Auditor-

ium John Watkins
Awards to Individual Winners

Charles Calhoun, Landmark
Awards to Winning Teams Earl McMunn

Ohio Farmer
2:40 Wagons Leave Main Campus for Dairy Center

WOMEN'S PROGRAM (Main Campus)
Conference Room—Auditorium Building

10:00 Registration and Milk Punch Bowl
Mrs. Hannah Beish, Presiding

10:25 Introduction of 1971-72 Ohio Dairy Princess
10:30 Fashions in Focus Bonnie Wertz

H. Freedlander Co.
11:15 What's New With Dairy Foods

T. Kristoffersen
12:00 Transportation Provided to Dairy Center for

Lunch
1:15 Wagon Tour of Research Center

WOMEN'S PROGRAM COMMITTEE
Chairman, Mrs. Hannah Beish

Mrs. James Alexander Mrs. Lloyd Schlauch
Mrs. Homer Billman Mrs. Chester Steiner
Mrs. Wendell G. Douglass Mrs. Joe Widmer
Mrs. Cliff Finton Miss Yvonne Cook,

Ex Officio



MEN'S PROGRAM (Dairy Center)

Parking in pasture, west of milking barn

9:30 Registration in Gateway Tent
10:00 Milking Mechanization (Tent North of House)
10:40 D. V. Armstrong
11:20

10:00 Alfalfa Clinic (South End of Pole Barn)
R. W. Van Keuren, H. D. Niemczyk and

A. F. Schmitthenner
11:00 Wagon Tour of Alfalfa Plots (Leave from South

End of Pole Barn) R. W. Van Keuren
11:00 Corn Silage and Other Dairy Rations (South

End of Pole Barn) H. R. Conrad and
A. H. Rakes

10:15 What's New With Dairy Foods (Old Bull Barn)
T. Kristoffersen

11:00 Seasonal Take-Out Pay-Back Milk Pricing Plan
11:30 (Old Bull Barn) H. L. Barr
10:00 Mastitis Clinic (Hayloft of Main Barn)

R. M. Porter and J. E. Jones
10:50 Johne's Disease (Hayloft of Main Barn)

H. E. Goldstein
11:10 Reproductive Problems Clinic (Hayloft of Main

Barn) N. L. VanDemark and D. R. Redman
10:00 Utah System for Production Record Processing
10:40 (North End of Pole Barn) R. S. Sechrist
11:20

Continuous Morning Exhibits

1. Forage Display at Pasture Farm Barn (Wagon
Rides to Barn) R. K. Chaplin

2. Feeding Raw Soybeans (Inside Main Barn)
D. L. Palmquist

3. Feeding High Moisture Corn (Inside Main Barn)
D. L. Palmquist

4. Calf Feeding and Management (Inside Main Barn)
L. B. Willett

5. Dairy Waste Management (South Side of Mater-
nity Barn) D. A. Norman

6. Mineral Requirements of Dairy Cattle (Inside Main
Barn) . J. F. Bargeloh

7. Feeding Grain Sorghum (West Side of Main Barn)
H. W. Newland

8. Inducing Lactation (Inside Main Barn)
K. L Smith

9. Economics of a Herd Health Program (West Side
of Main Barn )___D. R. Redman and W. L. Crist

10. Methods of Feeding Extra Grain (West Side of
Main Barn) > K. Rinehart



AFTERNOON PROGRAM

Dairy Center—Pole Barn

Norman Phillips—Presiding

1:10 Welcome J. M. Beattie

Introductions N. L. VanDemark

Comments Ohio Dairy Princess

Dedication to Lester O. Gilmore
N. L. VanDemark

1:30 Dairy Farm Management H. R. Conrad

1:40 Maximizing Dairy Farm Income I. E. Moore

2:15 Group Feeding and Complete Dairy Feeds
A. H. Rakes

2:50 Announce Youth Judging Contest Winners

3:00 Adjourn
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time spent per cow in seconds and the percent of total time spent to complete each
job in double-eight parlors.

From these data a dairyman can observe that it would be economical to spend as
much to mechanize attachment as it would for washing and preparation. Three years
ago when the Michigan State University Dairy and Agricultural Engineering Depart-
ments began the mechanization project, this information helped lead to the design
of equipment within cost structures which would lower the annual milking cost to
the dairyman.

Increasing Holding Pen Efficiency

To increase parlor efficiency, it is essential to move cows into and from the
parlor with lower labor requirements. Common parlor-holding pen facilities used in
warm climates in the U.S. have had an advantage in cow entrance traffic. If pos-
sible, ramps or steps should never be constructed from the holding pen into the par-
lor. For sanitation, a 4-inch step is best when the parlor and holding pen are di-
vided by a wall. The effects, if any, of light intensity and temperature differences
on cow traffic need to be researched for future parlor consideration.

The use of a heavy constructed crowd gate which will keep the cows close to the
front of the holding pen also increases cow traffic. The most important factor to
increase cow traffic is herdsmanship. The greatest improvement anybody could make
today for increased cow traffic would be to go home and throw the clubs, sticks, and
hoses out of the parlor, and then throw out anyone who insists on using them. The
milking parlor should be a pleasant place for the cow to be milked and not a breed-
ing or treatment chute.

When possible, a straight entrance from the holding pen and a straight exit
from the parlor will increase cow movement. Ninety and 180 degree turns on exit
increase the time required to exit, especially in double-eight and larger herring-
bone parlors. Narrow return alleys (30 to 36 inches) also increase the time re-
quired to empty a large herringbone parlor when compared to 5 and 6-feet return
alleys. In side-opening parlor installations, the turns and width of return alleys
do not influence the efficiency of the parlor as much as in herringbone systems.

Power Gates

Power entrance and exit gates for both side-opening and herringbone parlors
will increase their efficiency. The operatorfs switch location needs to be improved
and simplified.

Washing and Stimulation

Automatic washing and stimulation is available in several forms:

1. Separate stalls for washing and stimulation before milking in side-
opening stalls (Ross Holm and Ag-pro).

2. Use of one stall for both washing and stimulation before milking in
side-opening stalls (Surge).
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5. Using wash stalls In sets for a herringbone parlor (Surge).

4. Use of individual cow stimulation in a herringbone stall (Ag-pro).

5. Washing large groups of cows in a holding pen with irrigation
sprayer.

In most of the above systems, water for washing the cow is 60 to 70° F. Water
for stimulation is heated to 90 to 105° F. for best results. The lag time from
stimulation to machine attachment needs to be controlled for proper stimulation.
When cows are stimulated in one stall and then moved to a milk stall for milking,
the time lag can be in excess of 4 to 6 minutes. It is common knowledge that the
delay time from stimulation to machine attachment should not exceed 2 minutes for
fast efficient milking.

Automatic Detachment

Automatic detachment as a method of reducing labor has become more important
in the last few years.

Ross-Holm (5) put a unit on their side-opening stalls in February 1969. The
Ross-Holm system uses a diaphragm pump and a count of 1/4 Ib. increments to sense
milk flow. The unit is removed from the cow with a power-arm.

Three years ago, the Dairy and Agricultural Engineering Departments at Michigan
State developed a detachment unit using a conductivity cell (3) to sense milk flow.
When milk flow dropped below 1 Ib. per minute, a 30-second delay was used to insure
complete milking. The unit was then removed with an arm supporting the unit from
the cow. Vacuum is removed from the claw before removal. This unit will be avail-
able from Bou-Matic within 6 to 8 months.

Surge is presently field testing a unit which drops off each individual quarter
as flow decreases or stops. This unit will be available for general distribution
this year.

Sta-Rite or Perfection Milking Machine Company will be marketing a detachment
unit this year. The Sta-Rite unit measures milk flow and removes the unit with a
mechanical arm after milking.

DeLaval is presently using milk flow in their model 200 unit and changing the
vacuum level and pulsation ratio at the start and end of milking, allowing the man
a more efficient work routine.

New Parlor Configuration

With the use of mechanization and a semi-automatic system, a new type of parlor
or different configurations may be necessary to use the equipment more efficiently.
Circular, rotary, or poly-sided parlors may offer more efficiency.

Several rotary or conveyor type systems were developed in the U.S. as early as
1927. The early units usually had high construction and high maintenance costs, and
did not increase milking efficiency enough to offset these costs.

Recently, some developments in Europe, Australia, and New Zealand have stimu-
lated new interest in circular and rotary parlor systems. With the use of automatic



detachment units In large circular and rotary parlors, labor efficiency could be
increased to offset the cost of construction and maintenance.

The circular or rotary parlor is usually built with the complete cow side ex-
posed for the European models and herringbone fashion for the Australian models. Dr.
Phillips of Ruakura, New Zealand, has developed a unit on which the cow is headed
toward the center and backs off after milking. The European, New Zealand, and Aus-
tralian circular and rotary parlors are reporting efficiencies from 38 to 120 cows
per hour (1, 6). When the U.S. dairyman reads articles on the efficiency of the
Eropean, New Zealand, and Australian parlors, he should be aware that there is a
cow production difference. The cows per man-hour In most cases would be lower for
one of these parlors in the U.S. because the speed of the turntable would have to
be decreased. Average machine time in New Zealand and Australia is 4 to 5 minutes
per cow. In the United States, average machine time is 5 to 7 minutes per cow.

With the use of removal units, the idea of a semi-automated Polygon parlor has
been tested by computer simulation, with a theoretical 110 to 120 cows per man-hour
(2).
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COMPLETE RECORDS — A KEY TO MAXIMIZING DAIRY FARM PROFITS

John E. Moore
Extension Economist9 Farm Management

The Ohio State University

Is your farm business flying in a fog without the help of radar? The answer
is yes if production and financial records are not available to chart your course.
Adequate business records and a detailed analysis of the records, at least once each
year, serve the same purpose for the farm business as the radar system does for the
pilot flying in a fog. Time spent in recordkeeping and analysis has always been
important to the success of a dairy farm business. However, the increasing pressure
of competition in farming makes business records and detailed analysis the key basis
for farm decision making for both forward-planning and day-to-day management.

Kinds of Business Records

Income tax filing requirements can be satisfied by using a ledger-type record
book with little concern for net worth or inventories, except depreciation records,
if you are on the cash basis tax reporting system. This type of record system is of
minimum help for analysis and planning and is not considered adequate for business
planning. Nevertheless, the importance of a good set of records for tax reporting
and especially for tax management should not be minimized.

There are other important reasons for keeping farm records. The main reasons
are: 1) improved business decision making, 2) a basis for credit procurement, 3)
meeting the legal requirements by verifying tax records, 4) landlord and tenant
annual settlements, and 5) making insurance claims.

A farmer is not quite sure of his accomplishments without complete and accurate
records. Records do not necessarily improve a business, but they do serve as a basis
for bringing about improvement. They can help point out the weak and strong parts
of the business. Certain enterprises may add substantial amounts to net income,
while others may keep the farm earnings low. Identifying these situations means
strong enterprises can be continued or expanded, the weak ones can be strengthened
or eliminated.

It is unwise to place too great an emphasis on results in a given year as a
basis for drastic changes. Two or 3 years1 results should probably be observed be-
fore making major changes. It is interesting, and many times helpful, to compare
your record analysis with other similar type farms. The most important comparison
is your farm business from year to year.

Among the items which can improve business management and income through com-
plete records are: 1) an income statement, 2) net worth statement, 3) cash flow
statement, 4) various measures of volume and efficiency for the overall business,
and 5) measures of results for individual crop and livestock enterprises.

Keeping Business Records

When a farmer and/or his wife are intimately involved in keeping the farm rec-
ords, their knowledge of what is currently happening in the farm business is likely



to be at its best. However, if you dislike the recordkeeping task and the job will
not be done on a timely or current basis, then the best money you may spend is to
hire someone to keep your records. It is important that records be kept up-to-date
throughout the year, regardless of who keeps them.

To have useful records, they must be properly summarized, analyzed, and thor-
oughly studied. If some one else is keeping your records, an interpreter (fieldman)
is often the key to how valuable the records are to improved decision making.

What Should be Included

a) Inventory records of feed, livestock, equipment, land, buildings, etc. is
the best place to start. In a race, you would never know how far a runner ran if
you did not know where he started and where he finished. Inventory records are of
prime importance.

Inventory records should be taken at least once each year. They should include
two kinds of property. One kind includes items having values which fluctuate with
market prices and for which inventory values are adjusted accordingly. Crops held
for feed or sale, livestock held for sale or breeding purposes, supplies on hand,
and land values are examples of this type of property.

The other kind of property to inventory includes such depreciable items as
machinery, building, other improvements, and some classes of livestock. These are
entered at cost or at an estimated beginning value, and each year the value is re-
duced by the amount of depreciation. The depreciation record should include: 1)
date of purchase, 2) cost, 3) depreciation claimed to date, 4) remaining cost, 5)
any investment credit taken, and 6) method of depreciation.

b) All income and expenses must be faithfully recorded. These records should
show the date, price per unit, and quantity sold or purchased. They should identify
the receipt or expense with each enterprise if possible. Receipts should be itemized
by sources on bank deposit slips. Occasionally bank statements are examined when tax
returns are audited. Deposits shown on these statements are usually assumed to be
taxable income unless they are proved to be otherwise. Therefore, one should clearly
identify all deposits, including borrowed money, repayment of loans, bonds cashed,
gifts received, inheritances, and other nontaxable receipts.

c) Keep personal items separated from business items. These differences are
not always easy to recognize. For example, expenses in connection with a dwelling
are usually personal items. However, the portion having to do with the office or
farm business center, housing of a tenant, or a hired worker is a business expense.

The automobile is often used for personal and business purposes. Expense sepa-
ration should be made either by recording mileage use for business or pro-rating the
total auto costs at the end of the year. Expenses for electricity, telephone, taxes,
insurance, etc. need to be allocated for personal and business uses.

d) Enterprise records are an important ingredient for improved business manage-
ment. It has to be decided how much detail is warranted, in relation to the benefit
to be derived. An enterprise record should be carried by an individual farmer if
the enterprise makes up a very important part of the business. Such is the case on
most dairy fanus,
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Detailed enterprise record keeping may be initiated as part of a research
study. Ohio presently has a research study underway with dairymen milking 40 cows
or more. Dairymen in northern Ohio are currently enrolled in this project. More
than 250 dairymen have been submitting year-end analysis data annually for total
farm analysis plus dairy enterprise analysis through the county and area extension
offices. The Agricultural Economics and Rural Sociology Department at The Ohio
State University processes the records, using computer technology for individual
farm and group analyses.

Adequate Record and Filing Systems

The Ohio State University has one of the best farm account books in the Corn
Belt. The Ohio Commercial Farm Account book is widely used and has proven highly
acceptable. An excellent farm and home filing system called the Ohio Quick and Easy
Filing System is also available from county extension offices.

The Ohio Commercial Farm Account book provides detailed new expense and receipt
account records and a 5-year inventory record is an integral part of the package.
It is enclosed in a leather loose-leaf binder which enables the user to add or sub-
tract pages.

The filing system includes 23 labeled divider cards and 85 labeled file folders.
This system was developed with the help of 18 Ohio farm families. It is a very
practical system and is very compatible with the Ohio Commercial Farm Account book.

Farm Business Center

If you do not already have an area of your house set aside for a farm office or
business center, this should be a high priority addition. By establishing a farm
business center, you will more likely spend adequate time on this important job of
recordkeeping, analysis, and planning. Besides^ it is an income tax deductible item.

A record system may be totaled and summarized by hand or by computer. The lat-
ter method has been gaining favor as a means of saving labor and improving accuracy.
Computers can take care of more details. However, the computer does not substitute
for thought processes. The judgment involved in the analytical aspects of business
management is the key to success.

Taking Advantage of OSU Computer Analysis Programs

a) A year-end analysis is available and will be available again next year with
improvements. A new feature includes a comparative analysis of your farm record with
the year previous on the same print-out sheet providing you submitted your year-end
summary data a year ago. This is available through your county agent, area farm
management agent, or vocational agricultural instructor. They have the Data Input
Form 7363 for you to record year-end record summaries. Any record book or system
which records cash receipts, expenses, inventory changes, etc. can be used to ob-
tain the necessary data for this program. There is a nominal charge for this com-
puter service. It amounts to $15 which includes enterprise analysis or $12 for the
total farm analysis. This is a real bargain for the value received.
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b) A dairy research project is being initiated. This is a detailed monthly
mail-in record for herds of more than 40 cows. Records are computerized at the
A.R.C. (Agricultural Records Cooperative) at Madison, Wis, Charge to the farmer
is $120 per year.

c) D.H.I.A, records are being improved. The new program will include produc-
tion records plus an economic analysis on each cow. This is a new option in the
D.H.I.A. record program. It is designed to provide another basis for identifying
unprofitable cows. You have the option of using the standards listed for overhead
and variable costs or you may put in your actual costs or estimates. The print-out
will show gross income for each cow, but more importantly it will give you an idea
of the net profit or loss for each cow.

Affording the Time and Cost of Betjej*. Records and Analysls

You can!t afford not to be giving farm records more emphasis. It is a diagnos-
tic tool which helps point out the strengths and weaknesses. It is also a source of
data for more exact budgeting and planning. Farm credit is becoming more dependent
on farm records. To measure management ability, lenders need cash flow projections,
net worth statements, and measures of efficiency of the business,

Financial management is the ffpulse or lifeblood11 of your business. It helps
make new production management practices more relevant.

Feed costs are more than half of the total costs of producing milk. Nutrition
and feed management techniques are discussed in the next article. These, along with
other production practices, are basic to net profit in the dairy business.

Complete and accurate farm record analysis is your "business radar." The rec-
ord analysis which measures efficiency in production as well as financial capabili-
ties can assist in decision making and improve net income from a dairy business.
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COMPLETE RATIONS FOR DAIRY CATTLE

A. H. Rakes
Department of Animal Science

North Carolina State University

Many of the traditionally recommended methods for supplying nutrients to dairy
cattle are being re-evaluated in light of the changing dairy situation. Generally,
the concentration of dairy cattle in large herds is causing the major emphasis to be
placed on specialization and automation. In some instances, certain feeding methods
which have previously been considered inadvisable are being adopted as means of ex-
pediting new dairy cattle management systems.

To minimize labor requirements and maximize automation, some feed manufacturers
and dairymen are blending the concentrate and the roughage portions of the ration to
form a product called a complete or blended feed. This feed is then made available
to the cows in self-feeders or mechanical feeding devices. In this manner, the rela-
tive amounts of the different ration ingredients consumed by the dairy cow can be
controlled without the management difficulties encountered when concentrates and
roughages are fed separately.

During the past 4 years, we have worked with a North Carolina dairyman in de-
termining some of the potential problems as well as the advantages of this feeding
system under actual farm conditions. The following are essentially our conclusions.

Labor Utilization and Investment

The complete feed system as compared to the feeding of silage, hay, and concen-
trates separately provided a definite advantage with respect to labor utilization.
A complete feed can be processed, delivered, and deposited in a self-feeder by a
commercial feed manufacturer. Since essentially no farm labor is required for feed-
ing cows, more time can be devoted to milking and managing the herd.

Machinery investments, operating costs, repair costs, and depreciation are
greatly reduced when a purchased complete feed is fed from relatively inexpensive
self-feeders. Investments in stored feeds for future use can be eliminated since
complete feeds can be purchased at approximately the rate they are fed. Obviously
these advantages are not achieved when the complete feed ingredients are produced by
the dairyman.

Controlling Roughage-Concentrate Ratio

A persistent problem of the dairyman is that of controlling the ratios between
components of the ration (concentrate:roughage, protein:energy, and calciumrphos-
phorus). A fairly precise control of these ratios is needed to obtain maximum milk
production efficiency.

When the different ration ingredients are fed separately, this is very diffi-
cult to control. One cow may eat considerably more hay or silage from the bunk than
another. If the two animals are fed concentrate at the same level, the concentrate:
roughage ratios in the two cows1 rations will be different. One or both of them may
not be receiving the amounts the dairyman wants them to receive.

-9.



When a complete feed is used, the nutrient ratios are controlled precisely .
Since the cow must consume the mixture offered to her* an undesirable ratio of any
of the ingredients in the ration is the fault of the feeder.

_Rpughagg_

In a complete feed, it is possible to utilize roughages which, because of their
low palatability, are of little value when fed separately. Corn cobs, cottonseed
hulls, straw, and other crop residues can be used as sources of roughages in complete
feeds .

Limitations

Some concern has been expressed by dairymen over the possibility that the use
of complete feeds, particularly on a long-term basis, may result in cow health prob-
lems. It is true that bloat and other digestive disturbances, as well as joint stiff-
ness, have occurred when cows are fed complete rations. However, practically all of
these problems appear to be related to either an extremely low roughage ration and/or
one which is either very finely ground or pelleted, not to the practice of mixing the
concentrate and roughage portions of the rations prior to feeding.

Another problem related to the roughage level used in complete feeds is that of
intake regulation. The nutrient demands by high-producing cows during the first few
months of lactation are of such magnitude that it is difficult to meet them, even
with rations of very low bulk. Thus, only the amount of roughage necessary to main-
tain a reasonable percentage of fat in the milk and prevent digestive problems is
desirable.

If this low-roughage feed is provided on a free choice basis to cows in late
lactation and during the dry period, some of them may become excessively fat. This
problem was successfully handled in the North Carolina field study by providing a
complete feed containing 15 percent crude fiber for cows in early lactation and those
which need to add body weight lost in early lactation and one containing 24 percent
crude fiber for those in late lactation which have already attained the desired body
condition, A good quality hay could probably be substituted for the higher fiber
complete feed.

Sources of Roughage

Obtaining economical and dependable sources of roughages for complete feeds is
sometimes difficult. High transportation and/or processing costs cannot be justi-
fied because of the generally low nutritive value of roughages. Residues from crops
grown in relatively close proximity to the dairy and/or feed mixing operation, corn
cobs, hay, and cottonseed hulls have been used successfully in North Carolina studies.
Small grain straw and similar materials have been used elsewhere. Silage is a common
roughage source for home-produced complete feeds.

Performance

In the North Carolina studies as well as others which have been reported, the
milk production level of cows fed completely on blended rations has been comparable
to that of those fed in the conventional manner. Cases of abnormally low milk fat
percentages have been associated with low-fiber complete feeds. Obviously a great
deal of the variation in response can be related to differences in the ration compo-
sition.

-10-



CORN SILAGE AS THE SOLE SOURCE OF ROUGHAGE FOR DAIRY CATTLE

A. H. Rakes
Department of Animal Science

North Carolina State University

In recent years much interest has been expressed in the advantages and the
problems associated with an all-corn silage roughage program for dairy cattle. In
areas where corn can be grown, the amount of energy produced per acre is generally
greater than for other forage crops. When only one roughage source is used, the
dairyman is not required to purchase the variety of equipment necessary for a multi-
forage system.

The production, storage, and feeding of corn silage can be highly automated at
a reasonable cost. Prior to the corn blight problem, corn silage production and
storage could be achieved with fewer problems than for many competing roughages.

Several studies of varying duration and intensity have been conducted to deter-
mine the feasibility of an all-corn silage program for dairy cows. The general con-
clusion is that milk production can be maintained over long periods of time with
corn silage as the only roughage.

Approximately 3-1/2 years ago, a Holstein herd at a North Carolina Branch Ex-
periment Station was divided into two groups of approximately 30 cows each. One
group has been fed corn silage as the only roughage. The other group has been on a
conventional forage program. The group on the latter program produces at higher
levels during the lush pasture season. However, the overall performance level of
the corn silage group has been satisfactory and no major disease and/or breeding
problems have been encountered.
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REPRODUCTIVE PROBLEMS ON THE DAIRY FARM

N. L, VanDemark
Department of Dairy Science

Ohio Agricultural Research and Development Center

Reproduction by the dairy cow is essential as a stimulus for milk production
and for the raising of replacements in the dairy herd. Without regular calving at
approximately yearly intervals, lifetime milk production for a cow can be greatly
reduced. It has been estimated that about 70 percent of the increase in milk pro-
duction from one lactation to the next is brought on by the stimulus of the repro-
ductive processes.

Since 25 to 30 percent of the dairy herd is lost annually due to low produc-
tion , low fertility, or any one of many other causes, regular calving is essential
to supply replacements for the dairy herd. The average cow remains in the herd on
the average only slightly more than 6 years (from birth to disposal). This means
that she produces only about three calves. With one and a half of these calves on
the average being males, she has only one and a half chances of replacing herself.
If only one heifer is reared to carry on for each cow, there is little chance for
selection and culling to bring about herd improvement.

Repeatability

If one were able to determine that problem cows of one year would be the prob-
lem breeders the next year, it would be relatively simple to cull such animals from
the herd and improve reproductive efficiency. However, careful studies have shown
that the repeatability of reproductive performance is extremely low, A cow which
conceives to first service one year may require three, four, five, or more services
in the following year before she conceives. Thus, one cannot predict very accurately
whether or not the cow is going to cause trouble from one year to the next. There-
fore, not much progress can be made in culling cows for low reproductive efficiency
simply because cows which are going to fall into that category cannot be identified.
As a result, the best that can be done is to try to manage as well as possible to
maximize the possibilities for good reproductive efficiency in the dairy herd.

Growlng Hei fers Wei 1

Careful studies at several state experiment stations have shown that the level
of feeding of calves has a great deal to do with the early development of both heifer
and bull calves. The important aspect here is that underfed heifer calves show a
slower rate of growth, are slower in showing first estrus, and are slower in reach-
ing a safe calving size. Thus, normal or above normal feeding levels are required
to permit heifers to grow at a rate so that they reach a safe calving size at an
earlier age. Grossly underfed heifers in Cornell experiments did not reach a safe
calving size until after 30 months of age. Heifers in the same experiment which
were well-fed, however, reached a safe calving size by 18 to 20 months of age. Since
calving difficulties are a major problem with underfed heifers, good calf rearing is
important in order for heifers to reach a safe calving size by at least 20 to 24
months of age. Heifers calving at 20 to 24 months of age also have been shown to
have a greater lifetime production than those which are delayed in calving to 27 to
30 months of age.
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Giving Cows the Best Chance to Conceive

Many dairy cows are delayed in calving or have longer calving intervals because
dairymen fail to catch them in estrus and subject them to breeding. Failure to turn
animals out of the stanchions during the winter months or to observe them at least
twice a day reduces the percentage of cows observed in heat by nearly 10 percent.
Thus, a considerable reduction in reproductive efficiency can be caused by the dairy-
man failing to catch his animals in heat and subjecting them to breeding.

Another common mistake is that the dairyman becomes too eager to rebreed a cow
following calving and he may subject her to rebreeding before she is completely re-
covered from the previous calving. Careful studies show that it takes approximately
40 days for the reproductive tract to return to normal before rebreeding should be
considered. Thus, while a common practice has been to recommend waiting at least 60
days after calving before starting to rebreed, there is little loss in fertility and
little danger of causing future troubles by starting to rebreed as early as 40 or 50
days following the previous calving unless calving difficulties were encountered in
the previous calving.

Another important item is to attempt to breed at the right time during the heat
period. Dairymen believe that breeding as soon as possible after the cow is noticed
in heat is the best time for giving the best chances for conception. However, maxi-
mum opportunity for settling the cow comes from breeding from approximately the mid-
dle of heat, which occurs about 9 hours after the cow is first noticed in heat, to a
period up to and including 6 hours after the end of standing heat. A cow normally
sheds the egg about 12 hours after the end of standing heat. Thus, by breeding 6
hours after the end of standing heat, the sperm have ample time to reach the site of
fertilization and become ready for fertilizing the egg. If artificial insemination
is being used, reporting cows which are first observed in heat in the morning so
that they can be bred that day or reporting cows first observed in heat in the even-
ing so that they can be bred by 2 p.m. the following day usually results in the high-
est conception results.

Another aspect frequently overlooked by dairymen is the matter of care and
handling the animals in a kindly fashion. It has been adequately demonstrated that
cows respond at the time of breeding in a manner very similar to that required in
getting them to let down and produce the most milk. Thus, any mishandling or abuse
of the cow at the time of breeding is likely to diminish the chances for conception.

Problem Cows

A few cows in the herd may suffer from disease, anatomical abnormalities, hor-
monal imbalance, or other upsetting circumstances. Fortunately, the percentage of
cows with these kinds of difficulties is usually fairly low in well-managed herds.
In general, the best recommendation that the dairyman can follow is to seek help from
his veterinarian as soon as he notices that there are problems involved. There are
certain types of inherited abnormalities which occur very infrequently but for which
no treatment is possible. Eliminating such animals from the herd and probably elimi-
nating the parent stock so that repeated appearance of such animals does not occur
is generally the best suggestion.

Managing the Bull

Many of the aspects discussed above concerning adequate feeding of the bull calf
and caring and handling the bull in a kindly fashion are just as important for him
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as for the heifers and cows in the herd, The bull should never be underfed or fed
second class feed* Likewise, the bull should never be mistreated, for mistreatment
can actually cause a bull to become sterile.

Young bulls can usually be used to breed two or three cows per week in hand
breeding. However, care must be exercised if pasture breeding is followed, because
young bulls will tend to serve each cow In heat several times If permitted to work
at will. In this situation, sperm reserves may be depleted and the bull will become
less fertile. Artificial insemination units are careful to follow programs which do
not overtax the reproductive system of the young male. If care is used In breeding
a young bull on the farm to not more than three cows per week with a maximum of one
or two services, no danger is involved in depleting sperm reserves.

If difficulties are suspected, the best recommendation that can be made is to
call the veterinarian and test the bull to determine his fertility. Then you arenft
taking chances that the herd is being bred to an infertile bull.



ALFALFA MANAGEMENT

R. W. Van Keuren
Department of Agronomy

Ohio Agricultural Research and Development Center

Alfalfa has long been one of the standard forages for dairy cattle. However,
alfalfa acreage declined in Ohio following the invasion of the alfalfa weevil dur-
ing the 1960's. Recently, with better control of the weevil, many dairymen have
resumed growing alfalfa or have expanded their alfalfa acreage. The current prob-
lem of southern corn leaf blight has contributed to increased alfalfa acreage this
year.

Considering the importance of alfalfa in dairy feeding, this summary on alfalfa
management, including current research, has been prepared.

Alfalfa Varieties

In recent years, there has been a proliferation of alfalfa varieties appearing
on the market. Many commercial companies have introduced varieties for sale, devel-
oped from their own alfalfa breeding programs or from selling arrangements with
firms primarily engaged in alfalfa breeding and seed production.

The American varieties, such as Vernal and Ranger, have been available for a
number of years. These were specifically developed for the northern U.S. and are
bacterial wilt resistant, winter-hardy, and have relatively early fall dormancy.
These varieties were developed by the agricultural experiment stations and the U.S.
Dept. of Agriculture.

In the late 1950fs and early 1960fs, a number of alfalfa varieties were intro-
duced from northern France by commercial companies. These are the Flemish types,
which are less winter-hardy than Vernal or Ranger, do not have wilt resistance, are
a few days earlier in maturity, have more rapid recovery, and less fall dormancy
than Vernal. These varieties include DuPuits, Cardinal, Glacier, FD-100, Europa,
Pat 30, Orchies, and Crecy. Other introductions from north Europe include Arnim
from Germany and Alfa from Sweden, These generally have characteristics similar to
the Flemish varieties. Arnim is more winter-hardy than the Flemish introductions.

The Flemish varieties are sufficiently winter-hardy for Ohio, but are considered
short rotation alfalfas because of the lack of wilt resistance. With good stands,
the yields of the Flemish alfalfas are in general comparable to slightly higher than
Vernal.

A number of the commercial varieties currently being sold were developed from
American alfalfa lines. In general, these are similar to Vernal in characteristics.
These include 520, Atra 55, WL 202, WL 215, WL 303, Titan, Dominor, Weevlchek, and
Scout.

Other new varieties are the result of selections and crosses of American and
Flemish lines. These possess wilt resistance and adequate winter hardiness, to-
gether with the earliness, the faster rate of regrowth following harvest, and the
fall-growth characteristic of the Flemish alfalfas. These include Saranac, 530,
Tempo, Warrior, and Thor.
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Several varieties are reported to show tolerance to heavy wet soils. These in-
clude Arnim, WL 215, WL 3075 and Iroquois. Iroquois was developed by Cornell Uni-
versity alfalfa breeders, as was Saranac.

Tolerance to the alfalfa weevil is reported for Team, Weevlchek, WL 215, and
WL 307. Team Is the USDA-North Carolina release developed for the Maryland-Virginia-
North Carolina area. The other three varieties are commercial varieties available
for the Corn Belt states, including Ohio, In the field these varieties appear to
have some tolerance rather than actual resistance to the alfalfa weevil. The need
for other control measures is not eliminated by the use of these varieties.

Varieties and experimental lines are appearing with new characteristics which
will further improve alfalfa. Resistance to potato leafhopper yellowing, pea aphid,
leafspot, southern anthracnose, and phytophthora root rot, for example, is being in-
corporated into new varieties. Southern anthracnose attacks the foliage, crown,
and roots of alfalfa. Saranac, Iroquois, Vernal, and the Flemish varieties have
little resistance to this disease. Phytophthora root rot may be an important factor
in the persistence of alfalfa on heavy wet soils. The leafhopper is a serious pest
of alfalfa in Ohio, and resistance to it would be valuable. Varieties of the future
will have resistance to several major insects and to a number of diseases. Varieties
will soon be available with resistance to various combinations of diseases and in-
sects, as well as adaptation to diverse soil conditions.

Selecting a Variety

With the large number of varieties available, a farmer is faced with a diffi-
cult job of selection. Yield is not the only consideration. The varieties being
sold in Ohio generally have high yield potential. Many factors are limiting them
from realizing the inherent potential. These include inadequate stands, inadequate
lime and fertilizer, poor soil conditions such as poor drainage, lack of insect con-
trol, and weather limitations. Yields of nearly 10 tons per acre have been obtained
in Ohio when most yield factors were favorable for a particular location.

In selecting varieties, the producer should consider including in his manage-
ment program both a variety with Vernal-type characteristics and a variety with the
earlier maturity and more rapid recovery of the Flemish types. This would give him
some spread in his harvest schedule.

In addition, he may want tolerance to the alfalfa weevil or to heavy wet soils.
He may regard high wilt resistance of special importance to his location, particu-
larly if he wants to retain the stand for a number of years.

The variety picture is also constantly changing, as new varieties appear on the
market. This may seem to be a nuisance, but in the long run farmers will benefit
from the large effort being put into improving alfalfa by both commercial and experi-
ment station breeders. The trends appear to be toward the experiment station re-
searchers developing lines of alfalfa with resistance to particular diseases and
insects, and the commercial breeders combining these into useful varieties and pro-
ducing the seed needed for the market.

Information on alfalfa varieties is available in the Ohio Agronomy Guide and
Ohio forage variety reports. Farmers will also have to depend on seed dealers in
whom they have developed confidence.



TABLE 1.--Yields of Alfalfa for the Seeding Year When Grown Without a
Companion Crop.*

Date Seeded

4-12-68 4-11-69 4-22-70 ^2 Recent
Variety Tons per Acre of Dry Matter Av. Moisture Hay

Vernal

Saranac

2.54

2.54 2.85

2.39

2.46

2.46

2.62

2.80

2.97

*Eptam used for preplant weed control. Yields are totals of two har-
vests * July 1 and Sept. 1.

Time of Seeding

For farmers interested in eliminating oats in the rotation and going directly
from corn to alfalfa, seeding without a small grain may be of interest. Less demand
for oats in dairy grain rations and the advent of the cereal leaf beetle have reduced
oat acreage and resulted in some producers seeding alfalfa without a small grain.

Spiing seedings of alfalfa without a small grain can be successful. Ohio re-
search has shown that 2-1/2 to 3 tons of hay can be obtained in the seeding year by
this practice (Table 1). These yields are based on two cuttings in the seeding year.
Some researchers have reported higher yields, primarily by taking a third harvest in
the fall. It is questionable whether this late harvest is advisable for a new seed-
ing.

It is necessary to control the weed competition in spring seedings made without
the small grain crop. Preplant applications of Eptam or Balan (Benefin) herbicide
are used where grassy weeds are a problem and no grass is seeded with the alfalfa.
Refer to the Ohio Agronomy Guide for specific recommendations. Eptam also gives
some control of quackgrass and nutsedge. If the weeds are primarily annual broad-
leafs, or if a grass is seeded with the alfalfa, then 2,4-DB (Butoxone, Butyrac 118)
should be used post-emergence.

Early seeding is important to enable the seedlings to be well established by
early summer before moisture often becomes critical. Spring seedings should be made
in the March 10 to May 1 period in northern Ohio and March 1 to April 15 in southern
Ohio.

Ohio research has also shown that late summer seedings of alfalfa can be as suc-
cessful as early spring seedings. Summer seeded alfalfa will yield as much hay the
following year as alfalfa seeded in the spring with oats.

Summer seeding of alfalfa has several advantages. It provides a second chance
to establish a crop if spring seedings fail or if conditions prevent getting the
seeding done in spring. It can follow the harvesting of wheat, a means of double
cropping and keeping the soil protected with a crop. By seeding in late summer,
most of the weed competition is avoided because few weeds germinate and cause prob-
lems by late summer. Delaying until late summer also provides an opportunity to
get corrective lime and fertilizer applied.
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If alfalfa Is summer seeded following wheat or oats, plowing or several disk-
ings are necessary to kill volunteer wheat. Delay several weeks between disklngs
for best wheat control. Volunteer wheat gives serious competition and may damage
the new alfalfa stand severely.

Summer seedings should be made in August in northern Ohio and by mid-September
in southern Ohio. This allows the seedlings time to become well established by win-
ter. Do not graze or clip the stand the first fall.

The use of band-seeding with press-wheels combines the desirable practices of
putting fertilizer near the seed, shallow seed placement, and firming the soil around
the seed. Research has shown more rapid development of alfalfa seeded in this manner
compared to seeding without fertilizer placement and no press-wheels.

Seeding Rates

The planting of alfalfa without a small grain and harvesting hay in the seed-
ing year has raised questions on alfalfa seeding rates. It has been suggested that
the seeding year hay yields may be increased by using higher seeding rates. Studies
reported by the University of Illinois and Cornell University generally confirmed
this, although the results are not consistent for all locations studied. Ontario
and Ohio results have not shown any advantage to increasing seeding rates over cur-
rently recommended rates (Table 2). The 12 Ib. per acre rate provides an average
of about 60 seeds per square foot and provided as many mature plants the year after
seeding as the higher rates (Table 2). Competition and other factors reduced the
12, 18, 24, 36, and 48 Ib. per acre seeding rates to similar stands by the first hay
years.

The yields for the first harvest in 1971 following the spring seeding in 1970
showed little difference in yield (Table 2) between all seeding rates. The 36-Ib.
seeding had the highest yield, but it produced only 300 Ib, more hay than the 3-lb.
rate. Further studies are underway to check these results.

TABLE 2,—Plant Counts and Hay Yields of Vernal Alfalfa Seeded at Several Seed-
ing Rates. Seeded April 22, 19709 with a Drill Equipped for Band-seeding and with
Press-wheels. Eptam Applied at Seeding Time,

Yields, Tons per Acre

Seedling Plants
of Dry Matter

Seeding per Foot of Row
Rate

3
6

12
18
24
36
48

L.S.D. — .05

C.V.— 35

5-20-70

11
14
26
32
34
50
75

11.24

23.19

7-6-70

1.12
1.47
1.56
1.56
1.58
1.56
1.51

.24

10.98

9-1-70

.80

.88

.83

.78

.87

.84

.87

N.S.

16.15

Season
Total

1.92
2.35
2.39
2.34
2.45
2.40
2.38

N.S.

11.27

Plants per
Foot of Row

4-9-71

7
8

17
15
17
20
16

3.87

19.41

Yields
1st Cut
5-25-71

1.43
1.46
1.44
1.54
1.56
1.58
1.43

N.S.

8.19
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TABLE 3.—A Comparison of Yields of Vernal and DuPuits Alfalfa Cut Three and
Four Times Annually.*

Tons per Acre of Dry Matter4"

Variety

Vernal

DuPui ts

No. of
Harvests

3
4

3
4

First Year
Yields

4.39
4.06

4.67
4.54

Second Year
Yields

3.69
3.33

3.85
3.17

Percent Yield
Change

—16
—18

-18
—30

Third Year,
First Cutting

Yields

2.05
2.08

2.11
1.93

^Harvest dates: 3 cuttings — 6-13, 7-25, 9-5
4 cuttings — 5-23, 6-29, 8-5, 9-9
Third year — al l cut on same date, 6-10

+Each yield value is a 3-year average.

TABLE 4.—Yields by^Cuttings of Alfalfa Cut Three
and Four Times Annually.

Variety

Vernal

DuPuit

No. of
Harvests

3
4

3
4

2
1

2
1

Tons
1st
Cut

.13

.49

.10

.34

per

1
1

1
1

Acre
2nd
Cut

.18

.06

.34

.12

of Dry
3rd
Cut

.72

.73

.82

.87

Matter
4th
Cut
_ __

.40

— «..-,

.52

^Harvest dates: 3 cuttings~6-13, 7-25, 9-5
4 cuttings--5-23, 6-29, 8-5, 9-9

TABLE 5.—Percent Crude Protein for Each Harvest of Alfalfa Cut Three
and Four Times Annually and Total Crude Protein Produced.

Percent Crude Protein*

Variety

Vernal

DuPuits

No. of
Harvests

3
4

3
4

1st
Cut

18.3
21.6

17.9
22.4

2nd
Cut

19.5
21.2

17.9
20.0

3rd
Cut

21.4
22.1

19.6
19.9

4th
Cut

«.«..«.

24.8
_ _ _ _

22.9

Total Lb.
of Crude Protein

1,548
1,614

1,554
1,632

Averages of six harvest years. Percent crude protein determined by
the Kjeldahl method.



Four cuttings resulted in reduced yields compared with three cuttings (Table 5) .
This yield reduction occurred primarily in the first cutting (Table 4).

The cutting treatments were continued for 2 years and in the third year a uni-
form harvest was made on the same date, June 10. The rate of decline was similar
for Vernal cut three and four times and DuPuits cut three times. DuPuits cut four
times declined more sharply in the second year than the other treatments (Table 3).
The third-year uniform first harvest resulted in the lowest yield for DuPuits cut
four times compared with the other three treatments which had similar yields between
them.

The effects of three and four harvests on the percent crude protein are shown
in Table 5. Cutting four times, beginning on May 23, maintained the protein at or
above the 20 percent level considered desirable for high-producing dairy cattle. In
addition, the total pounds of protein produced per acre was higher than for the
three-cutting schedule.

With adequate fertility and lime, alfalfa will persist satisfactorily for sev-
eral years under a four-cut system. Experiments have been initiated to study the
longer term effects of such treatments on the yield and persistence of alfalfa.

Late Fall Harvests

Generally, fall harvests of alfalfa after early September have been avoided to
allow the plants to store food reserves in their root systems during late September
and October. If the fall growth is needed for feed, the recommendation is to delay
cutting until late October or early November. Mulching following harvest is suggest-
ed to provide winter protection and reduce heaving.

Some farmers are taking fall harvests, particularily with the Flemish varieties
which produce more fall growth than the Vernal types.

Michigan workers have recommended recently that fall cuttings of alfalfa can
be made if certain management practices are followed. In Michigan, only three cut-
tings can be made. The Michigan research shows that the third cutting can be de-
layed into September or early October without reducing the yield or stand the follow-
ing year if a winter-hardy, wilt-resistant variety is used and if the stand is top-
dressed with potash annually.

Ohio research has been initiated to study the effects of fall harvests on
yields and persistence of alfalfa. Another study has been started on the effects
of rate and time of application of potash and phosphorus on alfalfa production and
persistence under a more intensive harvest schedule.

A Premium Forage Crop

Because of the animal intake characteristics and the value of alfalfa as a pro-
tein source for dairy cattle, alfalfa is a premium forage crop. To maintain its
competitive position as a crop, high yields must be obtained. The high yield poten-
tial of current varieties can only be achieved by high level management practices.
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RAW SOYBEANS FOR MILK PRODUCTION

Donald L, Palmquist
Department of Dairy Science

Ohio Agricultural Research and Development Center

Ground raw soybeans have been reported by HIbbs and co-workers at OARDC and by
Larson and Schultz at Wisconsin to be equal to soybean oil meal as a protein supple-
ment for lactating cows. In these studies, daily intake of raw soybeans was limited
to 2 to 5 Ib. The high fat level of the raw soybeans was considered especially and
was shown to have no effect other than slightly increasing milk fat percentage.

In 1970, studies were initiated to determine whether raw soybeans could be fed
as the sole protein supplement in a ration devoid of legume hay. Since high-produc-
ing cows were used, grain concentrate was fed liberally (24 Ib. per day to Jerseys,
30 Ib. per day to Holsteins) and corn silage was fed free choice as the only rough-
age. The Holsteins consumed a minimum of 10 Ib. of raw soybeans per day, two to
five times as much as in studies previously reported. The control cows received an
equal protein diet, using soybean meal as the protein supplement. The diets were
not adjusted to equal fat intake in this initial trial. The study was a double-
reversal design, with 6-week feeding periods. This design permits adjustment for
changes in milk production as lactation progresses.

The results of the study are shown in Table 1.

The cows did not perform as well when fed raw soybeans as when fed soybean meal.
This may be due to one or several factors.

There was a significant decrease in digestible dry matter intake. However, this
should have been offset completely or partially by the higher energy content of the
full-fat raw soybeans. A more likely cause may lie in the reduced protein digesti-
bility* Raw soybeans are known to contain trypsin inhibitor, a protein which inacti-
vates the protein-digesting enzymes secreted into the small intestine from the pan-
creas. The trypsin inhibitor has severe effects on non-ruminants, but usually has

TABLE 1.--Response of Cows Fed a Grain-Corn Silage
Ration Supplemented with Soybean Meal or Ground Raw Soybeans.

Milk production, Ib./day

Milk fat, %

Milk fat, Ib./day

Dry matter intake, Ib./day

Dry matter digestibility, %

Crude protein digestibility, %

Soybean
Meal

45.1

4.06

1.83

37.0

70.7

73.8

Raw
Soybeans

41.6

4.22

1.75

35.6

67.0

70.3
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been considered to be destroyed in the rumen. This may be the case when small
quantities of raw soybeans are fed. However, when large quantities are fed, part
of the trypsln Inhibitor evidently escapes Intact from the rumen. This explanation
Is supported by observations from a study now underway In which steam-cooked soy-
beans are being compared to raw soybeans. Milk production is being maintained by
the cooked soybean diet, whereas the previously observed reduced production is occur
ring with raw soybeans. Cooking Is known to destroy the activity of trypsin inhibit

The raw soybeans apparently have no influence on rumen fermentation. The high
unsaturated fat content of the whole soybeans tends to increase the unsaturated
fatty acids in milk fat.

Results of these trials indicate that raw soybeans should be fed at levels no
greater than 5 Ib. per day to lactating cows.
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PRESERVATION OF HIGH MOISTURE CORN

D. L. Palmquist
Department of Dairy Science

Ohio Agricultural Research and Development Center

Results of feeding ensiled ground shelled high moisture corn (HMC) to dairy
cows were reported at the 1970 Dairy Day. In that study, it was shown that the HMC
had two main effects: 1) depression of feed intake; 2) depression of milk fat per-
centage. It was felt that the high moisture (35-37%) of the ensiled corn may have
had some effect on the results, so further trials were designed to study preserva-
tion of HMC at lower moisture.

In the fall of 1970, HMC was preserved in four ways and studied in two separate
trials with lactating cows. The four preservation methods were: 1) ground ear HMC
(35% moisture) stored in an 8 X 30 concrete stave silo; 2) ground shelled HMC (25%
moisture) stored in an 8 X 30 concrete stave silo; 3) ground shelled HMC (25% mois-
ture) preserved with 1% propionic acid and stored in steel drums; 4) ground shelled
HMC (25% moisture) preserved with 1% acetic acid and stored in steel drums,

Evaluation of Preservation. The ground ear HMC (35% moisture) had a pleasing
aroma and appeared to be well preserved. The ground shelled HMC, however, appeared
to be too dry at 25% moisture. Very little fermentation occurred and some mold ap-
peared.

Both acetic and propionic acids at 1% concentration preserved the HMC in air
satisfactorily during the cold months (October to March). With warming tempera-
tures, the corn preserved with acetic acid spoiled.

Ground Ear vs. Ground Shelled HMC. Ensiled ground ear and ground shelled HMC
were compared with each other and with a standard herd concentrate in a simple re-
versal trial using 12 cows in the first experiment. The data are shown in Table 1.
Production was equal with either type of HMC and slightly inferior to the standard
herd mix. This was particularly evident in the final period, when all cows fed HMC
increased in production when they were returned to the control diet. Feed dry mat-
ter intake and milk fat percentage were the same on all diets.

Preservation of EMC with Organic Acids. In the second trial, ground shelled
HMC, ensiled or preserved with acetic or propionic acids, were compared with each
other and with a standard herd concentrate in a Latin square design using eight cows.
This design gives high sensitivity to treatment effects and allows correction for
change in production as lactation progresses.

Milk and fat production were comparable with all methods of HMC preservation
(Table 2), but all were inferior to the control grain mix. Milk fat percentage was
not significantly affected by any treatment. As had been observed previously, feed
intake was lower when HMC was fed. This depression was sufficient to be responsible
for the reduced milk production. The poor response of cows fed acid-preserved HMC
was most likely due to HMC effects, and not due to the acid itself, in light of re-
search reports from Guelph and McDonald Colleges in Canada.

Research at Wooster over the past 2 years has consistently shown productive
response of cows fed HMC to be inferior to those fed dry grain. Very high moisture
(greater than 30%) ground shelled HMC depresses milk fat percentage considerably,
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while reduced feed intake with all HMC seems to be evident. Studies at OARDC are
being continued to further define proper methods of preservation, productive re-
sponse,, and feed intake effects of HMC.

TABLE 1 .--Productive Response and Feed Intake of Cows Fed
Dry Grain, High Moisture Ground Shelled Corn, or High Moisture
Ground Ear Corn.

M i l k production, Ib./day

Fat, %

4% fat-corrected m i l k , Ib . /day

Dry matter in take , Ib. /day

Digest ible dry matter in take, lb , /day

A*

56.0+

3.71

53. 7+

45.5

33.7

B

53.3

3.67

50.7

46.2

34.2

C

54.5

3.64

51.5

45.6

34.2

Treatment A ~ Dry grain
B ~ High moisture ground shelled corn
C — High moisture ground ear corn

+A greater than B, C

TABLE 2,--Productive Response and Feed Intake of Cows Fed
Dry Grain, Ensiled HMC, or Acid-Preserved HMC.

A*

Mil

Fat

4%

Dry

k production, Ib

, %

fat- corrected mi

matter intake,

./day

Ik

Ib

, Ib./day

./day

51.

3.

48.

43.

1 +

57

3+

2+

B

46.

3.

43.

41.

9

52

6

8

46

3

43

42

C

.3

.44

.0

.0

47

3.

43

40

D

.4

45

.4

.3

*Treatment A -- Dry grain
B — Ensiled HMC
C — HMC, preserved with 1% propionic acid
D — HMC, preserved with 1% acetic acid

+A greater than B, C, D
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FEEDING CALVES ONCE DAILY

L. B. Willett
Department of Dairy Science

Ohio Agricultural Research and Development Center

In recent years the increasing cost of labor to the dairyman plus difficulties
in recruiting and keeping good labor have increased the importance of management
practices which reduce the labor requirement. Feeding calves once daily is one man-
agement practice which can significantly reduce labor required for calf care.

Work conducted by the author at Purdue University (with Drs. J* L, Albright and
M. D. Cunningham) was to determine if calves could be successfully fed milk replacer
on a once-daily basis. Twenty-four Holstein heifer calves were taken from their
dams, after one colostrum feeding by nursing, and were placed in individual pens in
an unheated conventional calf barn.

All calves were given colostrum at the rate of 10% of their body weight and fed
twice daily until 3 days of age- A commercially available milk replacerl was then
fed from open pails at 10% of their body weight, either in one portion * once daily,
or in two portions, twice daily, A commercial calf starter^ was fed to each calf at
a rate of 1 to 2 lb. daily* Alfalfa hay was fed according to need* No supplemental
water was provided until after the calves were abruptly weaned at 40 days of age*
This procedure reduces labor and eliminates a possible contamination source. After
weaning, calves from both experimental treatments were brought together and reared
in the same barn until the experiment ended, when the calves were 3 months of age.

The calves were weighed and skeletal and body size measurements (withers height
and heart girth circumference) were taken at birth, weekly until 40 days of age, at
40 days of age, and again at 3 months of age* The average birth weight, body growth,
and feed consumption values for calves fed once and twice daily are listed in Table
1. Weight and skeletal gain, as well as feed consumption, were not significantly
different between feeding systems from birth to weaning. Likewise, body weight and
skeletal gains were not significantly different at 3 months of age.

The once-daily feeding did not increase the number of digestive and health prob-
lems as compared to twice-daily feeding. Vigor was considered good among the calves
of both groups and all calves readily consumed their entire portion of liquid feed.
Amounts up to 13 Ib. of liquid milk replacer per calf were fed to the once-daily fed
calves.

This study indicated that calves could be successfully fed milk replacer once
daily, but It did not indicate whether the performance of the once-daily fed calves
would have been improved by providing supplemental water. This could be of great
importance during hot summer conditions. Therefore, 62 Holstein heifers were used
to determine if supplemental free choice water would improve the performance of once-
daily fed calves. Housing, management, and feedstuffs used were similar to the pre-
vious study, except calves were weaned at 30 days of age.

The milk replacer was an all milk-product base and contained 24% crude pro-
tein, 10% crude fat, and 0.5% crude fiber,

2
The calf starter contained 18% crude protein, 2.25% crude fat, and 6.5% crude

fiber.
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TABLE 1.--Average Birth Weight, Body Growth, and Feed Consumption
Data for Calves Fed Once vs. Twice Daily.

Birth to Birth to
40 Days of Age 3 Months of Age

Birth weight, Ib.

Weight gain, Ib.

Withers height gain, in.

Heart girth gain, in.

Liquid consumption, Ib.

Starter consumption, Ib.

Hay consumption, Ib.

Fed
Once
Daily

83.6

24.0

2.1

3.3

365.2

34.1

3.3

Fed
Twi ce
Daily

92.5

25.5

2.1

3.0

409.2

31.2

3.7

Fed Fed
Once Twice
Daily Daily

- - - - - -

117.9 116.4

6.0 5.8

9.8 9.7

_ _ _ _ _ _

- - - - - -

- - - - - -

The calves fed supplemental water gained an average of 4.5 Ib. more than calves
not presented with water. Consumption of calf starter and hay averaged 7.0 Ib. and
0.3 Ib. more, respectively for the water-supplemented calves. Free-choice fresh
supplemental water in the diet of calves fed milk replacer once daily resulted in
greater efficiency of growth and increased body weight gain.

Other studies conducted in Great Britain and at agricultural experiment stations
in Nebraska, Michigan, West Virginia, Mississippi, and Illinois have shown that the
feeding of colostrum, milk, or milk replacer once daily does not adversely affect
the growth and development of the calves, and significantly reduces the labor re-
quired for young stock care. Once-daily feeding has also been used commercially
with good success in Great Britain, California, Indiana, and Nebraska.

Once-daily feeding eliminates 50% of the time normally required for milk or
milk replacer preparation and washing of feeding pails. Once-daily feeding also
allows the feeding time to be changed away from the concentration of work at either
end of the day. Therefore, the feeder can give more attention to detail and the
calves will respond accordingly. Even though calves may be only fed once daily,
they should be carefully observed at least twice daily for health and general manage-
ment problems. Early detection of problems is an important aspect of any young ani-
mal management system.
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METHODS OF FEEDING CONCENTRATES TO DAIRY COWS

D. E. Pritchard
Area Extension Agent, Dairy Industry

Ohio Agricultural Research and Development Center

Dairymen who feed their cows grain only in the milking parlor often find that
the top-producing cows are not consuming enough to realize the production capacity
of which they are capable. To increase the amount of grain consumed, some dairy-
men leave the higher producing cows in the parlor after they are milked, but this
practice increases the time required to milk the herd. Other dairymen are feeding
extra grain outside of the parlor. But unless the herd is penned according to level
of production, this practice tends to overfeed certain cows and cause excessive fat-
tening.

In herds which are large enough to justify penning according to level of pro-
duction, many dairymen do not have adequate facilities to conveniently split the
herd. Other dairymen with split herds find that boss cows and individual cow con-
sumption rates present problems with group feeding. Thus, the problem exists of
how to automatically, individually, and economically feed certain cows more grain,
and make such a procedure feasible, practical, and profitable.

One method presently being tried by several dairymen in Ohio is to use a mag-
netic-activated feeder. A collar with a magnet attached is put on those cows need-
ing extra grain, as indicated by their level of production. When a cow wearing a
magnet puts her head into the feeder, grain is delivered to the feed box about as
fast as she can eat. Cows wearing the magnets can eat as much grain as they desire,
whenever they desire. The principle of the feeder seems sound « getting more
energy (grain) into those cows producing large volumes of milk. An experiment is
presently underway to determine if cows wearing magnets actually produce more milk
during a lactation, and if letting cows eat all the grain they desire via this
feeder is a practical and profitable practice.

-28-



COARSELY GROUND ALFALFA PELLETS ARE AN
REPLACEMENT FOR PART OF THE ROUGHAGE OF DAIRY COWS

H. R. Conrad and J. VI. Hibbs
Department of Dairy Science

Ohio Agricultural Research and Development Center

Recently, commercial dehydrators have developed combination alfalfa pellets
more suitable for use by ruminants. These pellets are produced from alfalfa ground
through a 3/8-inch screen and extruded through a 3/8-inch die in a pellet mill.

A two-lactation switchover trial was planned with dairy cows in which alfalfa
either in the form of 3/8-inch pellets of dehydrated alfalfa or long cut alfalfa
hay is used as a partial source of the dietary roughage. The experiment has been
underway for 8 months. In this experiment, about 25 percent of the daily dry mat-
ter intake is alfalfa. Another 25 percent of the dry matter intake is furnished
from corn silage and 50 percent from grain concentrate. Records are being kept for
two 305-day lactations. A progress report of observations to date are reported in
Table 1.

The results to date indicate that the coarsely chopped alfalfa pellets (3/8-
inch cut) may effectively substitute for alfalfa hay in rations which include a
substantial amount of corn silage. It is noteworthy that normal butterfat per-
centages and high total milk fat yield were maintained for each cow.
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COMPLETE CORN SILAGE FAIL TO MAINTAIN MILK PRODUCTION

J. W. Hibbs and H. R. Conrad
Department of Dairy Science

Ohio Agricultural Research and Development Center

In the fall of 1969, two silos were filled with chopped whole corn plant using
alternate loads from the same field. One silo was left without an additive. The
second silo was supplemented with grain concentrate at the rate of 1 Ib. of con-
centrate for each 7 Ib. of wet whole corn plant to make a complete silage feed re-
quiring no further additives. Such a complete silage feed has the advantage of
being fed to the dairy cow in a single mechanical operation.

The concentrate used in this experiment consisted of ground shelled corn,
57,5%; soybean meal, 30%; dehydrated alfalfa, 5%; urea, 0,5%; bonemeal, 3.2%;
and salt, 0.1%. Two balanced groups of six lactating cows were used to measure
the feed value of the corn silage fed in two feeding systems, one as a complete
feed and the other with the same amount of concentrate as listed above but added
at feeding time. The crude protein equivalent of the ensiled ration was 14.1% and
the top dressed ration averaged 14,3% crude protein.

The criteria used in assessing the differences in the two feeding systems were
milk production during the declining phase of lactation, milk fat, 4% FCM, feed
intake, body weight changes, organic acid content for the silage, and rumen contents,

Part of the results from this experiment are summarized in Table 1. It is
noteworthy that a comparison of data for the two types of feeding systems show
essentially no difference between them with respect to milk production. While
those cattle in the group which were fed grain separately maintained in general a
higher milk production, they were slightly higher producing cows to begin with as
shown under the column designated preliminary.

In the preliminary period, the cows had been fed one part grain concentrate,
one part corn silage, and one part alfalfa hay. It is apparent that a major drop
in milk production occurred as the cows were shifted to the experimental ration.
An average of 6 to 8 Ib. daily of actual milk decrease was measured. Decrease in
fat production was smaller but tended to follow milk production.

In the preliminary period, these cows produced between 53 and 55 Ib. of milk
daily. The fact that they dropped below 50 Ib, in each case suggested that there
were considerable deficiencies in both rations whether the grain was fed separately
or included in the silage. A satisfactory procedure for adding grain concentrate
directly to the silo at harvest time is not yet available.

The results further indicated that more experimentation was needed. At the
present time, therefore, an attempt is being made to determine if cows fed concur-
rently on each of the two systems described above with an additional amount of
soybean meal added daily at each milking would help answer the question regarding
possible protein deficiency in the complete com silage ration.
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EFFECTS OF ESTROGEN AND PROGESTERONE ON ESTABLISHED LACTATION

K. L. Smith, L. A. Muir, F. L. Schanbacher, and L. C. Ferguson
Departments of Dairy Science and Veterinary Science
Ohio Agricultural Research and Development Center

Studies at OARDC have been initiated to determine the effects of the ovarian
steroid hormones, estrogen and progesterone, on established lactation, initiation
of lactation, colostrum formation, and the whey protein composition of lacteal se-
creation.

To study the effects on established lactation, three non-pregnant, lactating
Holstein cows were injected subcutaneously with a combination of estrogen and pro-
gesterone for 14 days. The amount of progesterone injected was constant over the
14 days. It was previously found that this level of progesterone injected for up
to 30 days has little or no effect on established lactation. The amount of estro-
gen injected was constant for 7 days and increasing for the last 7 days.

The effects on milk production and the daily amount of the hormones injected
are shown in Table 1. The average daily milk yields for the 6 days prior to the
start of treatment from the three cows were designated as 100%. Production fell
to 88% after the first 7 days or the period of constant estrogen and progesterone.
During the period of increasing estrogen and constant progesterone (the last 7 days
of injection), production fell to 54%. Production decreased to approximately 40%
during the 6 days following treatment.

Two additional cows were given the same hormone treatment and the effects of
the treatment on the whey protein composition were determined. Each quarter of the
two cows was analyzed separately and the mean from the week prior to treatment
(control values in Table 2) was compared to the mean from the week after treatment
(treatment values in Table 2). The relative concentration of all the proteins ex-
cept alpha lactalbumin increased following hormone treatment. The greatest in-
crease was seen for the component labeled gamma globulin. When the protein changes
were assessed in terms of the total grams (g.) removed per day per quarter, all of
the components except gamma globulin decreased. A decrease in the total grams of
beta lactoglobulin and alpha lactalbumin is expected since total milk yield decreases
as shown in Table 1.

Since the component labeled gamma globulin showed substantial increases, addi-
tional analyses were performed on this protein. Gamma globulin is actually a mix-
ture of the immunoglobulins IgGl, IgG2, and the iron-binding protein lactoferrin.
The analyses showed that the relative concentration of these three components was
comparable to the ratio found for non-lactating mammary glands.

The data shown in Tables 1 and 2 indicate that this particular level and com-
bination of hormones is causing the cow to dry off. It i£ known that the level of
estrogen increases with advanced gestation. This, together with findings that in-
jected estrogen causes milk yield to decline, suggests that these hormones are at
least part of the reason that milk yield declines with advanced gestation.
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LACTOFERRIN AND THE BOVINE ANTI-BACTERIAL MECHANISMS:
THEIR ROLE IN PROTECTION AGAINST MASTITIS

F. L. Schanbacher, K. L, Smith, L. C. Ferguson, and R. M. Porter
Departments of Dairy Science and Veterinary Science
Ohio Agricultural Research and Development Center

Mastitis is today's single largest economic loss to the dairyman* causing up-
wards of $400 million damage in terms of animals and production lost. The magnitude
of this loss emphasizes the ineffectiveness of today's methods for the control and
prevention of mastitis. Even though great strides have been made in providing more
effective treatment measures, both prophylactic and curative, the implementation of
the measures requires constant attention on the part of the dairyman. Prophylactic
measures must be maintained at an effective level and infections must be detected
early so that a swift cure with minimum production losses ensues.

Measures such as teat dipping and dry treatment which are designed to provide
prophylactic protection from infection are sound managerial practices and result in
a reduced incidence of mastitis in the herd. However, even these methods are not
completely effective as evidenced by the persistence of mastitis infections in herds
in which these treatments are properly practiced.

After an infection is recognized, the earlier treatment is initiated, the bet-
ter. Most curative procedures involve the administration of antibiotics in the in-
fected quarter. Antibiotics cannot be tolerated as a contaminant of milk and thus
routine prophylactic treatment with antibiotics is not desirable. With the above
facts in mind, it seems highly desirable to have a method for the prevention of
mastitis which would rely on the cow's natural physiological defense mechanisms
against bacterial invasion, thus removing the dairy cow from her present dependence
on man for freedom from udder infections.

In the cow, there are at least three generally recognized systems which defend
her against bacterial infection: 1) the immune system with its antibodies; 2) phag-
ocytosis which provides immunity against repeated infections of invading bacteria by
white blood cells, as a result of the destruction of most pathogenic bacterial
strains; and 3) bacteriostatic and bacteriocidal proteins and enzymes in milk which
are capable of either killing outright or arresting the growth of invading bacteria.

The effectiveness of the immune system against udder infections has recently
been reviewed by Norcross and Stark (J. Dairy Sci., 53(387), 1970). It was pointed
out by these authors that gaining immunity to udder pathogens is extremely diffi-
cult because of several related factors.

First, mastitis is not a single disease caused by a single organism, but is a
disease syndrome caused by a wide variety of bacterial organisms, many of which are
so divergent that even pathogens within the same species may belong to different
immunological strains. Few, if any, of this multitude of causative bacterial species
and strains appear to give cross immunity to other strains. Thus, a very large num-
ber of antigens are involved.

The ability of the bovine to produce antibodies when challenged with many anti-
gens is not as great as with most animals. Even though the level of antibodies in
the circulation is high, an adequate or effective level is not necessarily found in
milk. It is probable that only the antibodies present in milk at the time of the
initiation of the infection are effective in preventing clinical mastitis. After
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infection, the irritation of the mammary tissues by the infection itself causes
transfer of serum antibodies into the infected quarter. Thus, to effectively im-
munize against mastitis, the cow must have antibodies at or near the site of infec-
tion -- the udder.

Since transport of antibodies from serum to milk is limited and non-specific,
it seems desirable to find means of enhancing the udder's limited ability for local
antibody production, thus allowing specific production of antibodies at the site of
infection. Although recent research progress in this area has given important in-
sights into the immune response of the cow and the udder, much remains to be done
before this can be utilized as an effective control measure in the prevention of
mastitis as it has been for other bovine diseases.

The second system of defense against infection is phagocytosis of invading
pathogens by the white blood cells. Mammary infections are currently quantitated
by determining the white cell count in milk. While phagocytosis is highly effec-
tive in combating most non-mammary infections, the effectiveness of phagocytic white
cells in the mammary gland in destroying bacterial invaders is open to question.

The persistence of high white cell counts in the milk throughout a prolonged
case of mastitis suggests that even though adequate numbers of white cells arrive
at the infection site, they are not fully capable of efficiently and quickly dis-
posing of the invading pathogens if the infection is firmly established.

In the initial early stages of the infection, the white cells may try very hard
to phagocytize and kill any invading organisms. Thus, the outcome of an invasion
attempt by pathogens may well be decided in the early hours of the infection. If
white cells arrive at the infection site early in response to the irritation from an
early infection and can phagocytize and kill invading pathogens faster than they can
multiply, then the invasion and infection will be repelled. On the other hand, if
there is nothing to retard the growth of the invading pathogens in the early stages
of growth, the bacteria may grow faster than they can be phagocytized and a clinical
infection results.

There is a third defense mechanism in the udder. Several proteins have been
described in milk which are able to either arrest bacterial growth or to directly
kill invading bacteria. It appears that in the absence of effective immunity to a
pathogen, the ability to retard the growth of invading pathogens may allow sufficient
time for other defense systems such as phagocytosis to become effective in eliminat-
ing the early infection. These systems may be an important adjunct to the total de-
fense mechanisms of the cow and it is conceivable that their proper enhancement may
provide an effective prophylactive measure against mastitis.

One of the bacteriostatic proteins found in milk is lactoferrin, a protein un-
der intensive study at OARDC. Lactoferrin is a red protein capable of binding two
molecules of iron per protein molecule. Its bacteriostatic properties can be abol-
ished if excess iron is added to the protein. It is believed that the bacteriostatic
action of bovine lactoferrin is a result of its ability to tightly bind any iron it
encounters and thus make it unavailable to bacteria for their own growth functions.

Previous studies on the biological properties of lactoferrin were done with
highly purified material. It was recently shown in this lab that lactoferrin can
be isolated, using gentle procedures, as a molecule twice as large as that previously
studied. Further investigation showed that lactoferrin occurs in its native state
in milk as a molecule three to four times larger than the previously studied pure
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molecule. These size changes make it apparent that early studies were not done on
the protein in its native state as it is found in lacteal secretions. Thus, a goal
of the basic research program with bovine lactoferrin is to define its native state
in lacteal secretions with regard to both physical properties and metal-binding
capacity.

Knowledge from these studies will then be applied toward understanding the
physiological function of lactoferrin in vivo with particular efforts to elucidate
its role in retarding the growth of invading bacterial pathogens. Recent studies
in this laboratory have shown that lactoferrin undergoes dramatic concentration
changes with different stages of lactation so that dry secretion contains 10 to 25
times the amount of lactoferrin found in milk. It is felt that through basic
mechanistic studies designed to elucidate the defense role of lactoferrin in vivo,
its protective capacity can be enhanced to greatly increase the natural prophylactic
protection, particularly during the dry period.

Through an understanding of the various defense systems in the cow and the ud-
der, a program can be devised for the control of mastitis which maximizes the cow's
natural defense mechanisms and thus increases the cow's role in her own protection,
while simultaneously minimizing her dependence on man for treatment and preventive
disease control. It is easy to envision the resultant economic and managerial bene-
fits which the dairyman would derive from such an integrated approach to the control
of mastitis.
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BOVINE COLOSTRUM FORMATION:
THE ROLE OF ESTROGEN AND PROGESTERONE

K. L. Smith, L. A. Muir, H. R. Conrad,
L. C. Ferguson, and F. L. Schanbacher

Departments of Dairy Science and Veterinary Science
Ohio Agricultural Research and Development Center

Colostrum formation in the bovine is the result of the selective transport of
large amounts of the immunoglobulin IgGl from blood serum to the mammary gland at
the time of parturition. Results from other laboratories (R. E. Erb, et al., J.
Dairy Sci., 51(416), 1968) have shown that the ovarian hormone estrogen is increas-
ing near parturition. This finding suggested that estrogen could be involved in the
control of selective transport of the immunoglobulin IgGl to the mammary gland.

The injection of estrogen at levels ranging from 0,71 mg, per kg. of body
weight to 23.2 mg. per kg. body weight over a 14-day period caused lactating cows
to dry off and produced no detectable change in the mammary gland when injected
into nonlactating cows.

Experiments were undertaken to determine the effects of higher levels of estro-
gen injected either with or without simultaneous injection of progesterone. A 4 X 4
Latin square design was used to determine the effects of four treatments: 1) control
2) progesterone, 3) estrogen, 4) estrogen and progesterone. Estrogen was injected
at a level of 60 mg. per kg. of body weight for 7 days and progesterone at 150 mg.
per kg. of body weight for 7 days.

Four animals were used in the experiment and each received all four treatments.
Two of the animals were dry Jersey cows having had at least two normal lactations
and two were virgin Holstein heifers. Fifteen days after the 7-day treatment period,
the fluid present in the glands was removed and the whey protein composition was de-
termined.

Table 1 shows the mean volume of secretion removed for the four animals follow-
ing each of the four treatments and the total whey protein concentration.

The largest yield was obtained following the combination estrogen plus proges-
terone treatment. The fluid present in the gland following the combination treat-
ment had the appearance of normal colostrum. The maximum yield obtained in the ex-
periment was 7.7 liters for the single milking.

Table 2 shows the total grams removed for three of the protein components:
beta lactoglobulin, a protein synthesized in the mammary gland; blood serum albumin,

TABLE !.-•-The Effects of Hormone Treatments on Secretion Volume
and Total Whey Protein.

Secretion

Total Whey

Vol ume (ml.)

Protein (mg./ml.)

C

669

79

.0

.3

P

1027.

68.

Treatment-
E

5

8

1385.

69.

5

2

E +

4033

74

P

.3

.1
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TABLE 2.--The Effects of Hormone Treatments on Whey Proteins:
Total Grams Removed.

Beta Lactoglobulin

Blood Serum Albumin

Gamma Globulin

C

6.7

6.9

23.1

P

11.2

10.2

34.1

E

16.7

10.7

42.4

E + P

53.1

19.7

87.1

a normal blood protein which enters the mammary gland following tissue damage; and
gamma globulin, a composite of IgGl immunoglobulin, IgG2 immunoglobulin, and lacto-
ferrin. The large increases in beta lactoglobulin and gamma globulin following the
estrogen plus progesterone treatment were statistically significant (p < .05), while
the increase in blood serum albumin was not.

Additional analyses of the gamma globulin component were performed and Table 3
shows the total grams removed for the immunoglobulins IgGl, IgG2, and for lactofer-
rin. From Table 3 it can be seen that following the estrogen plus progesterone
treatment, 90.8% of the gamma globulin was IgGl immunoglobulin. This finding is
consistent with the colostral-like appearance of the fluid.

In this and other trials using the same combination hormone treatment, the max-
imum yield of colostrum from a single milking was 13.6 liters (30 lb,)« To date
attempts have been made to induce colostrum formation in 13 animals, with only one
failure.

The results of these experiments indicate that the formation of normal colos-
trum can be achieved in nonlactating and nonpregnant cows by injecting the proper
level and combination of the hormones estrogen and progesterone. In addition, it
appears that these hormones, either directly or indirectly, have some degree of con-
trol over the movement of immunoglobulin (IgGl) from blood serum to mammary gland
secretion.

TABLE 3.--The Effects of Hormone Treatments on the
Immunoglobulins IgGl and IgG2 and on Lactoferrin: Total
Grams Removed.

IgGl

igG2

Lactoferrin

C

14.0

1.6

7.5

P

22.9

2.4

8.9

E

28.4

4.0

10.0

E + P

79.1

5.4

2.6
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WHEY PROTEIN COMPOSITION OF NONLACTATING BOVINE MAMMARY GLANDS

K. L. Smith, F. 1. Schanbacher, L. C. Ferguson, and R. M. Porter
Departments of Dairy Science and Veterinary Science
Ohio Agricultural Research and Development Center

Little information is available regarding the whey protein composition of the
nonlactating bovine mammary gland. Recent studies undertaken in this laboratory
have shown that the major whey proteins present are the immunoglobulin IgGl and the
iron-binding protein lactoferrin.

The fluid present in each quarter of four dry cows was removed and analyzed for
the amount of beta lactoglobulin, alpha lactalbumin, blood serum albumin, alpha and
beta globulins, and gamma globulin. The results expressed as percent of the total
whey protein, mg. per ml., and total grams removed per quarter are shown in Table 1.

Approximately half of the total whey protein was gamma globulin. The protein
component called gamma globulin in Table 1 was found to actually be composed of
three different types of proteins. A detailed analysis of the gamma globulin by a
system of gel chromatography revealed that the gamma globulin protein from nonlac-
tating quarters was approximately 10% IgG2 immunoglobulin, 40% IgGl immunoglobulin,
and 50% lactoferrin, an iron-binding protein. In contrast, similar analysis on the
gamma globulin from normal bovine colostrum revealed that 2 to 3% was IgG2 immuno-
globulin, 95% IgGl immunoglobulin, and 1 to 2% lactoferrin. The same gamma globulin
protein fraction from bovine blood serum was 40% IgG2 immunoglobulin and 60% IgGl
immunoglobulin, while lactoferrin was not present in blood serum.

It is not known why lactoferrin is present in such large quantities in non-
lactating quarters, but this is presently under investigation by this laboratory.
It is known that most bacteria need iron for growth and previous research has shown
that lactoferrin can prevent the growth of bacteria by effectively combining with
any free iron. Once lactoferrin has combined with the iron, it is no longer avail-
able to the bacteria, thereby preventing bacterial growth. Thus, lactoferrin may
be an important protein in terms of resistance of the mammary gland to infection.
This possibility is presently under investigation.

TABLE 1.—Whey Proteins from Involuted Bovine Mammary Glands.

Beta Lacto globulin

Alpha Lactalbumin

Blood Serum Albumin

Alpha and Beta Globulins

Gamma Globulin

Percent
of Total

Whey Protein

13.5

3.2

16.3

16.2

51.4

mg./ml .

7.7

2.1

10.7

12.8

40.1

Grams/
Quarter

1.2

0.3

1.3

1.3

4.5
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A PRACTICAL MEANS OF INITIATING NEAR NORMAL LACTATION IN NON-
LACTATING AND NONPREGNANT COWS AND HEIFERS: A PROGRESS REPORT

K. L. Smith, L. A. Muir, F. L, Schanbacher,
H. R, Conrad, and L. C, Ferguson

Departments of Dairy Science and Veterinary Science
Ohio Agricultural Research and Development Center

Many dairy animals with the genetic potential for above average milk production
are culled by dairymen because they are problem breeders, A dairyman has only two
options when dealing with such animals. He can continue to try to breed these ani-
mals with no guarantee o£ results or he can cull them. Recent findings from this
laboratory suggest that a third possibility may be available to dairymen contemplat-
ing the future of such animals.

Experiments designed to investigate the role of estrogen and progesterone in
colostrum formation in the bovine yielded information which suggested that the same
hormone treatment would be effective in initiating lactation.

To induce colostrum formation and lactation, a combination of estrogen (60 mg.
per 600 kg. of body weight) and progesterone (150 mg. per 600 kg. of body weight} is
injected for 7 days. Generally, there is no apparent change in the mammary gland
while the hormones are being injected or for 5 to 7 days after hormone treatment.
Approximately 7 days after hormone treatment, the gland begins to fill with secretion,
Twice-daily normal milking is initiated when the gland appears to be filled with se-
cretion and this is generally about 14 days after treatment.

The total maximum time needed to initiate lactation (from the first injection
to the first milking) is approximately 21 days. This appears to hold true for vir-
gin heifers as well as cows with previous lactations. While 21 days is the maximum
time required, one cow was ready to milk 4 days after treatment or in 11 total days.

Previous attempts by other laboratories to initiate lactation in cows have re-
quired 60 to 90 day hormone treatment periods after which twice-daily milking was
initiated. The record production from cows treated in this manner is 11,930 Ib. of
milk and 466 Ib, of fat from a Holstein cow. However, the majority of these experi-
ments resulted in an unacceptable level of production. The low level of production
and the time required to initiate the lactation made this technique unacceptable to
dairymen.

At this writing, none of the experimental cows has had sufficient time to com-
plete a full 305-day lactation. The portions of the lactation curves which are
complete do not appear to be different from normal lactations. Fat percent in the
induced lactations appears to be normal when compared to previous lactations. A
Jersey cow (1644) with six previous lactations has completed 230 days and has an
average fat test of 7.1%. This cow is projected to have 520 Ib. of fat in 305 days.
Her production will exceed her best lactation of 7,138 Ib. of milk and 422 Ib. of
fat.

A Brown Swiss cow owned by Granstead Farms, Wilmington, Ohio, has been in milk
for more than 150 days and her daily milk yield is presently between 50 and 60 Ib,
per day. Her peak daily yield was 68 Ib. per day, 34 days after lactation was in-
itiated. A Holstein cow (1801)* milking for 60 days is producing between 70 and 80
Ib. per day and had a peak daily yield of 90 Ib. per day.

*A photo of cow 1801 is on the cover of this Research Summary.
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The least desirable lactations presently in progress show peak production of
38 lb, per day from a 3-year-old Holstein which produced 11^000 Ib. as a 2-year-
old and 44 lb. per day from a 3-year-old Holstein which produced 13,500 lb. as a
2-year-old, With both of these animals, the hormones were not administered accu-
rately and it is of interest that production is lower than expected.

Although the technique to date looks promising, many questions are still un-
answered. An early evaluation suggests that cows will produce at a minimum of 80
to 85% of their previous production and that some will produce as well or better
than previous lactations. Data is accumulating which will help determine more
accurately what level of production can be expected and if the treatment will in-
itiate an acceptable level of milk production in virgin heifers. To date, all of
the animals used in this experiment have had a previous history of breeding prob-
lems. We are trying to determine if cows treated in this manner can ever be ex-
pected to breed again.
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DAIRY COOPERATIVES

Robert E. Jacobson
Department of Agricultural Economics and Rural Sociology

Ohio Agricultural Research and Development Center

Cooperative marketing activity among milk producers has been and continues to
be more important than in any other farm enterprise. The total business volume of
more than $4.5 billion per year of dairy cooperatives accounts for about 75 percent
of the more than $6 billion cash receipts to producers for milk and cream. Of all
farm products sold by all cooperatives in the United States, milk accounts for one-
third of the sales, thus ranking ahead of any other commodity. Grain is second,
accounting for 22 percent of all co-op business.

Some changes among dairy cooperatives during the 1950-1968 period are recorded
in Table 1.

There are essentially three things to observe in Table 1.

1. The number of dairy cooperatives is down, reflecting concentration.
2. Membership is down, reflecting the exit from dairy farming.
3. Business is up, reflecting both higher prices and that co-op members

are an increasing proportion of all dairy farmers.

The focus of all of the dairy cooperative growth and merger activity in the
United States today is tied up in three or four organizations. This article is
concerned with three of these merged organizations) all out of Ohio, and one federa-
tion, Great Lakes-Southern Milk, Inc., which fairly effectively blankets Ohio.

Merged Groups:

Associated Milk Producers, Inc., at last count, stretched from Chicago to
San Antonio, had 31,000 members, represented more than 30 former separate
cooperatives, and marketed more than 11 billion Ib. of milk annually.

TABLE 1.--Trends in Dairy Cooperatives, 1951-1968.*

Year

1951

1956

1960

1964

1968

Number of
Dairy Co-ops

1,928

1,762

1,541

1,393

1,100

Total
Membership

814,000

800,000

663,000

561 ,000

434,000

Business
Volume

$1 ,934,000,000

2,543,000,000

3,056,000,000

3,524,000,000

4,505,000,000

*Statistics of Farmer Cooperatives, 1967-68. May
1970. FCSRR-11, FCS-USDA.
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Mid-America Dairymen, Inc., at last count, stretched from Minneapolis
to St. Louis to Omaha, had 21,000 members, represented more than 50
former separate cooperatives, and marketed more than 7 billion Ib. of
milk annually.

Dairymen, Inc.,, at last count, stretched from Louisville to New Orleans,
had 10,000 members, included 11 operating divisions, and marketed 4 billion
Ib. of milk annually.

Federated Group:

Great Lakes-Southern Milk, Inc., at last count, stretched from Detroit
to Miami, included 18 member cooperatives representing 34,000 producers,
and marketed 13 billion Ib, of milk annually. Dairymen, Inc. is a member
cooperative of Great Lakes-Southern.

In identifying these various groups, no mention is made of many major dairy
marketing cooperative organizations such as Land O'Lakes Creameries, Inc., and
others. Rather, the purpose has been to focus more directly on bargaining groups
basically which have seen recent rapid growth through merger or federation.

In summing up these consolidation activities, Glenn Lake, President of the
National Milk Producers Federation, recently stated, "As a result of these efforts,
seven cooperative groups can now speak, at least on some matters, for one-half of
the U.S. milk supply. This is in contrast to more than 100 co-ops speaking for the
same volume of milk and the same number of markets 5 years ago."

The question is, Why this merger activity? An expression of the two basic
objectives of dairy marketing cooperatives helps answer this.

1. To enhance the net incomes of producers.
2. To provide market security to producers.

Al Ortego, an economist for Dairymen, Inc., expanded on these in the recent
NCR-70 seminar as follows: "The recent merger, consolidation, and federation of
producer cooperatives are part of a continual struggle for market power to counter-
vail the power on the opposite side of the market. Producers desire to achieve an
influence capable of counteracting or coping with that of regional and national
processing firms and food retailing firms. Better organization over wider areas is
needed to influence the increasingly important activities of the Federal government."

To say that the cooperatives have had recent successes in pursuing their ob-
jectives is at least partially correct.

On price, for example, Great Lakes-Southern has gained substantial premium
moneys over what Federal order prices would have returned to them. In 1969, their
premium money totaled $31 million; in 1970, as Federal order prices climbed, their
premium money amounted to more than $22 million.

On security, for example, the recent bankruptcy of a dairy on the Detroit mar-
ket lead to payments of only 12 cents on the dollar for 2 months1 milk for 158 non-
members. Cooperative members supplying that plant got full payment.

To enhance the net income to producers or, in effect, to bargain (or announce),
co-ops know they have to control the supply of milk. The co-ops have had some things
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help the situation, and they've done some things to help themselves in controlling
supply in recent years. The four things to consider here include: (1) milk pro-
duction, (2) merger-federation, (3) stand-by pool, and (4) full supply contracts.

Milk production: From 1964 through 1969, milk production in the U.S. dropped
from 127,0 billion Ib. to 116.3 billion Ib. No supply management programs or other
restrictive type procedures were in effect. A combination of market forces was
taking place. Cooperatives could neither take the blame nor the credit for this
reduction in supply. But as milk production contracted, cooperatives found them-
selves in a much stronger position to control milk supplies. Now, with the begin-
ning of what appears to be a period of expanding milk supplies, there could be a
significant change in the bargaining picture. There still is no effective machinery
available to limit total milk production.

Merger-federation: Merger and federation are ways to stop competing for outlets
and thereby to coordinate supplies, i.e., control supplies. Federation has done as
much as merger in controlling supplies in some instances. In the Temporary Restrain-
ing Order which Borden secured against Central Ohio Cooperative Milk Producers Asso-
ciation last fall, Borden stated, among other things, that they were unable to get
any supplies of milk in spite of rather intensive solicitation. The cooperative's
diversion action was successful. This was supply control, and Great Lakes-Southern,
through its Central Ohio member, had achieved this.

Stand-by pool: The stand-by pool is an arrangement between cooperatives in
markets which occasionally need extra milk (Ohio markets), or are afraid of get-
ting outside milk dumped on them, and cooperatives in Wisconsin which do not have
ready access to Class I outlets and thus have relatively low producer pay prices.
Currently 2.25 cents per cwt. on all Class I milk in the participating deficit mar-
kets is being assessed to finance the stand-by pool. The basic intent, from an
Ohio viewpoint, is to help keep control on other source supplies.

This touches on a major policy problem in the U.S. dairy industry for the next
few years. This problem concerns the transition from manufacturing grade milk to
Grade A milk, and the integration of this milk into the pricing system. Presently,
72 percent of the milk produced in the U.S. is Grade A, and this proportion has been
increasing every year. More than half of the remaining manufacturing grade milk is
produced in Wisconsin and Minnesota. Expectations are that the remaining manufactur-
ing grade milk will convert to Grade A fairly rapidly. How these new Grade A sup-
plies might be handled in a price regulatory program is the major question before
the Federal order program today. This is also the major question confronting dairy
cooperatives, and they are currently attempting to resolve it through the stand-by
pool.

Full supply contracts: The movement away from milk dealer involvement in direct
milk procurement is pretty well documented. More and more full supply contracts, as
the co-ops call them, are coming into the system. These contracts may or may not in-
clude service charges. But the point is that these contracts again are a means of
co-ops getting on top of the supply situation, and therefore are an important dimen-
sion of the bargaining program.

Immed1 ate Bargaining L i m i ts

There are two immediate limits on the bargaining front for dairy cooperatives.

1. Their own agreement on growth,
2. The non-member situation.
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As for their own agreement on growth, the following observations on the Ohio
and GL-SM situations appear relevant.

Milk, Inc. is pleased with its merger of January 1, 1970. As it consolidates
itself internally, further expansion is an obvious option.

Nobody seems to have their finger on the pulse in the Columbus, Dayton, and
Cincinnati areas, so no predictions are possible.

Great Lakes-Southern Milk has asked itself the merger question, and as a
federation, it can only preach. The 18 member cooperatives say they want to make
some mergers, but they don't want to go all the way in a single merged organization.

But some people are impatient about this pace. At their 1970 annual meeting,
President John Moser of Dairymen, Inc. ffexpressed his impatience with those who
urge that local mergers take place within GL-SM before bringing all 18 dairy co-ops
together in one marketing entity/' If

At that same annual meeting, Manager Paul Alagia reported completion of a study
on the feasibility of merging Associated Milk Producers, Inc. and Dairymen, Inc.
This recommendation currently is being discussed at special division meetings of
Dairymen, Inc.

This all may sound like some kind of merger fever, but it describes in part
the philosophy that some people in milk marketing cooperatives currently possess.

However, all of the merger activity has not resolved the non-member problem
for dairy cooperatives. There's no union shop in dairy farming, so non-membership
is a kink in the co-op!s supply control effort. In the two major Ohio Federal
order markets, it is estimated that non-membership is as follows: (1) In the Ohio
Valley market, 14 percent of the producers do not belong to a cooperative. (2) In
the eastern Ohio-western Pennsylvania market, 25 percent of the producers do not
belong to a cooperative.

While these estimates indicate that most producers belong to a cooperative,
the distribution of non-members, from a co-op point of view, is bad. There are a
couple of historic non-member islands in the Cleveland-Akron market. And in south-
eastern Ohio, a significant non-member problem is further aggravated by a splinter
group of organized producers.

If cooperatives don't have the members, they can't control the supply. So
what are they going to do about it? One vehicle they've been looking to is Federal
legislation, like the National Labor Relations Act. In speaking to this point, one
leader in a major regional cooperative recently said, "Unless Congress passes legis-
lation which grants agriculture similar rights to those granted labor by the Wagner
and other legislative acts, then merger activity among the larger milk producer
organizations will probably be restricted within 3 to 5 years. Producer organiza-
tions and cooperatives in general are making a concerted effort to have a national
agricultural bargaining act passed in Congress."

I/ Hoard's Dairyman, January 10, 1971. p. 34,
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EFFECTS OF GENETIC TREND AND CULLING PRACTICES
ON CURRENT USDA DAIRY SIRE EVALUATION

F. R. Allaire
Department of Dairy Science

Ohio Agricultural Research and Development Center

Studies have been undertaken to investigate milk records of first lactation
cows as a measure of the environmental opportunity available to an unrelated cow
during her first lactation. The particular focus of this research was to assess
the accuracy of sire evaluation when environmental opportunity was measured by two
methods. Environmental adjustment by records from unrelated cows in any lactation
producing in the same year and season and herd were compared to records from only
unrelated first lactation cows. The methods available from these two sources of
information are known as the herdmate and contemporary methods of environmental ad-
justment. Currently the U.S. Dept. of Agriculture compiles dairy sire evaluations
of the transmitting ability for milk yield by the herdmate method.

It has been recognized that the herdmate method is more subject to errors
arising from differences in culling practices between herds than the contemporary
method. The comparison of records from first vs. later than first lactation cows
also would include genetic differences due to genetic advance of younger cows sired
by genetically superior dams and sires. Average effects of these sources of dif-
ference (i.e., culling practices and genetic trend) limit to some extent the accu-
racy of sire evaluation. These studies evaluated the herdmate vs. contemporary
comparison methods of sire evaluation.

Results indicated that the overall accuracy in genetic evaluation of dairy
sires by a contemporary comparison method is similar to the herdmate method. How-
ever, a detailed analysis of the results indicated that with contemporaries, fewer
records were available for environmental assessment, increasing the uncertainty
associated with the environmentally adjusted records of cows making their first
record. The average adjustment for environmental opportunity by each contemporary
record is only 4 percent more informative than from each herdmate record. Overall
adjustment for environmental opportunity based on the contemporary method was only
70 percent as informative as by the herdmate method.

On the other hand, the contemporary method was not subject to an average over-
estimation of environmental opportunity in terms of milk yield of about 68 Ib.
(i.e., Holstein sire evaluations). It was shown that evaluation of two bulls by
the herdmate method can be expected to differ by more than 100 Ib. in milk yields
from the contemporary method more than 50 percent of the time when both bulls have
identical daughter averages. This result holds for 5 to 100 daughters. The dif-
ference between the two evaluations arises mainly from different culling practices
within the herds in which a bull's daughters are represented and the average genetic
advance in the breed.

In summary, these studies indicate that the genetic evaluation of dairy sires
by a contemporary comparison method may not be any more accurate than the current
herdmate comparison method. However, the contemporary comparison is less subject to
errors arising from differences in culling practices and genetic advance among herds.
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