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Dairy Practice in Changing Economic Times
Are You Up To The Challenge?
Jeffrey K. Reneau, D.V.M., M.S.
The Dairy Situation
Recent problems of overproduction plague the dairy industry.
1978 there has been a steady increase in milk production.

Since

During this

same period, however, there has been little change in consumption or
commercial use of dairy products.
Table 1.

U.S. Milk Production by Months.
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In 1981, U.S. milk production reached a record high of 132 billion
pounds.

As part of the dairy price support system, the government paid

$1.9 billion dollars to buy the equivalent of 12.6 billion pounds of
milk- about 10% of the national milk production ( 6 ).

Secretary of

Agriculture Block said that without legislation, USDA will spend greater
than $2 billion in fiscal 1982 and up to $4 billion between 1983 and
1985 ( 8 ).

Projections for 1982 milk production indicate another new

record production of 134 billion pounds.

The resulting increase in

government inventories of dairy products (Table 2) as well as expenditures
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for this program (Table 3) are cause for alarm by many in Washington.
Table 2.

Dairy Products Stocks
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It is a sobering thought that taxpayers are subsidizing the dairy
industry $250,000 per hour, 24 hours per day.

This has prompted a very

firm statement by Secretary of Agriculture Block that, "this is embarrasing;
unacceptable, intolerable!

It cannot continue." (18).

There are several reasons for the increases in U.S. milk production.
Milk cow numbers have continued to climb since mid-1979.
Table 4.

(Table 4).

Milk Cows on Farms.

Milk production per cow has increased, aggravating the situation more.
However, regardless of the, concern in Washington, the trend continues.
The almost 2% production increase in February was the result of 123,000
more cows and 6 pounds more mi 1 k per cow

( 6 ).

The expansion trends in the dairy industry may be more easily understood when one considers what is happening in other phases of agriculture.
There is no doubt that under present price support policy, the dairy industry has been the most favorable agricultural enterprise.

Grain prices

-.

I
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are low and are expected to continue at low levels depending on 1982 harvest.
This not only cuts feed cost relative to milk price but also encourages
high grain feeding with resultant higher production.
low, discouraging removal of cows from the herd.

Cull cow prices are

Therefore, with a relatively

stable milk price, the lack of non-farm jobs, and low grain and cull cow
prices, overproduction seems inevitable.
Although expansion of dairy markets is an obvious solution, USDA officials
point out that unfortunately, sufficient outlets do not exist to handle
present surplus, either at home or abroad.
in production.

Therefore, adjustment must come

"This means we must milk fewer cows," claims Richard Lyng,

Deputy Secretary of Agriculture (19).
A survey conducted among Illinois dairy farmers (13) last November
clearly indicated that reduced milk production was not on their minds.
When asked how the government 1 S decision to hold the price support at $13.10
in 1981-82 and uncertain support levels in later years would affect their
operation·, most indicated they anticipate no change in the present operation.
Sixty-five percent stated they were not making plans to reduce cow or heifer
numbers or to reduce grain feeding.
in fact, to expand their

Twenty percent of those polled intended,

operation~

Perhaps the concern of overproduction had not yet reached grass roots
levels when this Illinois survey was taken last fall.

But certainly, recent

trends still do not indicate dairymen are individually cutting production.
This seemingly flagrant disregard of industry needs i·s· fueled by individual
cash flow needs.

Ag. Economists predict farmers today are entering a

survival ( 9) ( 10) farming era where survival of the fittest depends on cash
flow (the ability to pay bills).

..

)\

I

Thus, the strategy of individual farmers
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to increase cash flow is likely to run counter to the strategy needed for
the dairy industry at large.
Survival Strategy for Individual Dairy Operations
Through most of the 1970's, relatively low interest rates with steadily
rising inflation encouraged acquiring of debt as an easy means of gaining
equity.

Many dairymen were encouraged by lenders and other financial advisors

to expand facilities and equipment.
to do.

Dairy expansion was the fanciful thing

Rather than pay high income tax, it was better to go into debt even

at moderately high interest as a tactic to build equity.

Some have levered

themselves highly and are in the unfortunate position of having to pay off
these loans under less ideal economic circumstances.

Today, with even higher

interest rates and recent USDA pressure on FHA loans, borrowing is more
difficult.

Conversly with decreasing cow values and softening land prices,

equity has slipped.

Yet previous loan commitments must be met and current

price-cost squeeze factors have narrowed profit margins.

Cash flow then

becomes more difficult.
What are some of the strategies that must be adopted by the dairy farmer
to survive the current economic hard times?
improve farm profitability.

Obviously, dairy farmers must

Over the short run, it is recommended that

farmers consider quick return investments that improve production efficiency (9 ), (10), (17), (2).

For example:

(1)

The harvesting of higher quality forage

(2)

Consistent use of forage analysis data in ration formulation so
that a balanced ration can be computed and fed

(3)

Improved reproductive performance

(4)

Implementation of a comprehensive mastitis control program

(5)

Well planned, herd specific vaccination program.
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Over the long run, investments in good genetics and improved calf and
youngstock raising programs are recommended.

It should be obvious that

dairy practioners should be key figures in the development of these types of
herd programs.
Major purchases should be avoided,

This recommendation is clearly

already being carried out as reflected by the very sluggish agri-business
community,

Acquiring of additional debt under current economic conditions

is not wise.

For many, careful consolidation of debt is essential.

Accounts receivable may rise as farmers attempt to slow the outflow of
cash from the farm.

The later tactic is not only a problem for the veterin-

arian but for all the ag, .service businesses.
Solution to the Dairy Dilemma
Under current conditions, it seems that the only solution to the dairy
overproduction dilemma is to cull cows or cull farmers,

Even though addi-

tional dairy policy changes have been postponed until January 1983, there
should be no doubt there will be a change forthcoming and that it will result
in a drop in milk price and a drastic change in the present dairy price support
system.

Under current administration, it seems unlikely that the new program

will entertain a quota system ( 1 ) , ( 7 ) •
Ironically, any cut in dairy prices will initially result in increased
production as dairy farmers individually scramble to meet cash flow needs,
Even if farmers do cull cows, this may not initially be the answer to the
problem.
1965,

At present, there is the highest replacement heifer inventory since

Replacement of cull cows with the superior genetics of the heifers

would more than likely increase production.
It seems the most likely to survive are those most economically fit.

~
)

/

Eventually, with a lowered milk price, many dairy farmers, particularly
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those carrying heavy debt loads relative to their cash flow will go out of
business.

Those remaining will be larger in herd size and more efficiency

oriented.
There will be exceptions, however.

Those farmers with little or no

debt load, regardless of efficiency factors will likely survive.

And some of

those very efficient and progressive dairy farmers who are carrying excessive
debt loads may go under.
Some feel that there will be a movement of dairy enterprises out
of the Upper Midwest in favor of the South and Southwest.

They believe this

geographical shift will be the result of lower production costs in the milder
climates.
areas.

This is mainly due to smaller housing costs in those geographical

However, this feeling is somewhat debatable as in many parts of the

Upper Midwest there are no clear land use alternatives to dairying.

In addi-

tion, the long family farm tradition of the Upper Midwest makes drastic shifts
in agricultural enterprise unlikely.

There is no doubt, however, that more

attention needs to be given to the development of less expensive housing
alternatives for the Upper Midwest.

Improved forage harvesting techniques

also need research so that this region"s dairy industry can be more competitive with the South and Southwest.
Production Efficiency Must Be Emphasized
It takes little additional time to care for a cow giving 18,000 lbs. of
milk as compared to one giving 10,000 lbs.

High production per cow is

important to the economic success of a dairy farm.

Veterinarians must continue

to encourage production efficiency as they counsel dairy farmers on an individual
basis,
able.

But in order to give accurate advice, good farm records must be availThe veterinarian who offers advice without the use of a good record

system may be missing many clues to management deficiencies,
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DHIA records presently are the best dairy management records available,
although they are the only record systems available.

Veterinarians need to

become more familiar with DHIA or other dairy record systems and make them
an integral part of their herd health services.

Table #5 is a summary of

1981 Minnesota DHIA data at varying production levels.

This serves to dra-

matize the effects of improved management on production.

It is clear that

use of management records to identify the more productive cows as well as to
remedy management shortcomings will improve profitability,

This relationship

is nicely demonstrated by a 1981 comparison of all Minnesota cows to
Minnesota DHIA cows at various production levels
Table 5.

(Table 5).

Comparison of Non-DHIA and DHIA Herd Profitability.
Non-DHI

Group Average
Mi 1k
Milk Sales
Cull Cow & Calf
Sales
Feed Costs/Cow
Fixed Costs
Other Variable
Costs
Heifer Replacement Costs

All
Minn. Cows

-DHI Ave.

High
Production
18,102.

9,499

11,400

14,514

$ 1,254

$ 1 '505

$ 1,929

$ 2,382

196
$ 1,450
$ 673

196
$ 1,701
$ 695

196
$ 2,125
$ 750

196
$ 2,580
$ 823

::~}$878 :::~$896
206
$ 1,551

Left to cover
labor cost and
management
return.
$ -101

::;}$915

:::l$934

206

206

$ 1,591

$ 1,665

$ 1 '757

$

$

$

206)

110

460

j

823

1981 Minnesota DHI Statistics

In a recent Iowa DHIA study the

11

break-even 11 production level as of

December 31, 1981 was 13,333 lbs. per cow.

This was the point at which there

•

0
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was some return for labor and management.

Estimates of the average ''break-

even" production level are approximately the same for Minnesota and Wisconsin
(Table 6).
The continued rise in ''break-evenu production level is largely due
to the quickly increasing production cost over the past several years,
Truman Graf, University of Wisconsin Ag, Economist, estimates the cost of
producing milk will increase 48 cents per cwt, during 1982.

With no upward

adjustments in support price dairy farmers will have to absorb the
entire cost increase (11).

Therefore, "break-even" oroduction \'Jill

continue to climb, placing more need for production efficiency on the
farmer.
Thomas White, Texas dairy extension specialist, calculated the dollar
impact that improved management had on dairy profits (Table 7).

Although

the figures are based on 1979-80 prices, they show the relative value that
each management improvement had on overall cow efficiency.

-li-

$2,511

Table 6. Cost of Milk Product. ion - rewa - December, 1981.
Dec. 31, 1981
COST AND· RETURNS (Includes normal
~ ... S2, 193
101 ro.L n~col'\t.
number of replacement calfs and
3~
heifers)
(Milk Price= $13.18 cwt)
COST ANNUALLY PER COW:
301
. . $1 ,88~: ( -70) :
Management Re~urn
, , ;*****!
,----~-,
,
:* 151 :
: ( -193) :
,,
Labor Cost
,
200
$4.00, 4.25, 4.75, & 5.50
* ..,. !*****tl
....
(61)
hr.
******
Ownership Cost
*t151 t*
. :*151 :
Oepr., Taxes, Insurance
483
Capital Cost
,
Livestock, Facilities,
432
xxxxxx
Equipment @16%
... ..
xxxxxx
385
.....
XX XX XX
328
....
xxxxxx
xxxxxx
xxxxxx
,
311
Other Operating Costs
XXX
XXX
.... .
..
Breeding, Vet., Supplies
xxxxxx ....
Accounting, Utilities,
295
xxxxxx ... ...
Bedding, Repairs, Fuel, Hauling

\ ------·

I

I

.. ..
..
.. ..

*
*

,

*

349

,
., ,

., ,

149

,,

,
,,

~*****!

~* 151 :

526

#

..

..

. ..

Feed Cost
Corn Silage, Haylage, Dairy
Ration, Salt, Minerals, Milk
Replacer, Calf Starter,
Pasture

.

..

, , XXX XXX
,
,,
XXX XXX

. ..

,
, , ...

344
XXX XXX

#

992
895
793
698

10,000 lb.

12,000 lb.

14,000 lb.

16,000 lb.

LEVEL OF MILK PRODUCTION:
_
The "Break-Even" level of Milk Production is approximately 13,333 lbs. per cow
annually, based on this study.
~ 14 .78
$13.67
COST PER CWT. MILK:
~12. 97
$12.40
2.10
14%
Labor
1.81 14%
14%
1.89
1.83 15%
:1rkJ.25
8%
Ownership
-*.,. • 9T
*l .05 8%
7% ** . 79_ 6%
Capital
3.19 22%
2.90 22%
3.02 22%
2.76 22%
xx2.45 17%
Other Operating
f.X2.17 16%
XX 1. 97 15% xx1.81 15%
Feed

5.79 39%

5.54 40%

OyS-2549 March, 1982 Iowa State University, Ames, IA
Prepared by Donald E. Voelker

5.38 42%

5.21

42%
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Table 7.

Management Factors Affecting Dairy Profits.

$60,000

50,000

40,000

30,000
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10,000

0
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Number of Cows
FACTOR 1 - Improved Feed & Labor Management ($35/cow/year) is
based on an additional 25 cent margin of return over fixed and
variable costs per CWT of milk produced.
FACTOR 2 - Improved Breeding Program ($30/cow/year) is based
on a reduction of 15 open days between calving and the beginning of a new pregnancy, X $2/day/cow.
FACTOR 3 - Better Cow Milking ($22/cow/year) is based on one
additional pound of milk/day with $9/CWT milk, obtained through
improved operator routines and/or proper maintenance of milking
systems.
FACTOR 4 - Improved Mastitis Control ($58/cow/year) is based on
a 50% improvement of estimated losses due to subclinical mastitis.
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Development of Food Animal Veterinary Medicine
Food animal veterinary medicine has evolved over the past several
decades.

Food animal practice had its beginning with the animal disease

eradication programs of the 3Q•s and 4o•s.
development of traditional practice.

From this exposure came the

Although this style of'practice still

serves a useful function, today it relies upon farmer observation and is
relatively ineffective against herd production diseases,
The advent of vaccines to prevent farm animal disease as well as the
development of accurate rectal palpation methods for pregnancy diagnosis
stirred interest in preventive herd health work.

Presently 75% of U.S. food

animal veterinarians offer dairy herd fertility programs for their clients
( 3 ).

In the Upper Midwest, 85% of AABP members are conducting herd

fertility programs (16).

Farmer recognition that herd reproductive programs

are valuable is obvious by the fact that 60% of DHIA herds in Minnesota are
enrolled in a veterinary supervised program (15),
Veterinary expertise in other areas of herd health is also appreciated
by dairy farmers.

The Iowa VMA in cooperation with the Iowa Extension

Service conducted a survey among farm clientele attending animal health
workshops.

The participants in the workshops felt their biggest needs were

in the area of management.

"They believe that the practicing veterinarian

should be their source of information in the areas of nutrition, control of
animal environments, and record keeping.

They expressed a desire for one

\

unbiased source of information, preferably the veterinary practitioner." (14).
In another study, Brown and Williamson found that farmers rank the local
veterinarian as their best source of information on mastitis ( 3 ),

-1 1-
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Table 8.

Scores for Sources of Information that Respondents Indicated
Helped Decrease the Amount of Mastitis in Their Herds
# Respondents
Mean +- 1 so
Using Source
%

Local Veterinarian

,.

Farm Magazines
(e.g. Hoard•s Dairyman)
University Extension
Specialist
Another Dairyman
Milk Plant Fieldman
Farm Newspapers
Milking Equipment
Salesman
Drug Sales Rep.
DHIA Supervisor
Other Salesmen
County Extension Agent
Vocational Agricultural
Instructor

3.75

1.17

124

95.4

3.15

1.19

122

93.8

2.67
2.61
2.57
2.30

1.39
1.13
1.21
1. 32

86
103
104
98

66.1
79.2
80.0
75.4

2.18
1. 94
1. 94
1. 79
1. 70

1.07
1.15
1.33
1.43
1.39

97
79
36
69

74,6
55.4
60.8
27.7
53.1

1.44

1.44

54

41.5

72

Other Sources were mastitis consultant (1), radio (1), feed representatives (2).
Farmers are looking to the veterinary profession for leadership in herd
management, yet development of dairy herd health practice is in its infancy
in the Upper Midwest.

However, the widespread establishment of dairy herd

fertility programs offers a good foothold from which total dairy herd health
packages can be built.

As farmer demand for improved efficiency continues

to mount, veterinarians will eventually be able to expand dairy herd health
programs to include all the factors that affect production efficiency,
Veterinary Economics
In many ways, the dairy practitioner•s economic situation parallels that
of the dairy farmer.

The cost of veterinary production has climbed largely

-1
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due to drastic increases in drug, energy, and transportation costs.

Accounts

receivable in the majority of practices are steadily climbing (16).

Normally,

accounts receivable should only rise enough to offset inflation and never be
more than 2-1/2 months average production ( 4).
To keep pace with these increased costs, the practitioner has reluctantly
had to either directly raise call charges or camouflage the increased cost
in the drug markup or other fees.

It is difficult for the practitioner to

face the dairy client with increased fees when he knows the client is in turn
receiving no increase in the price of milk.

Hence the looming question for

the practitioner is how much will dairy farmers tolerate before demand for
services.decreases? Demand for services depends on the farmer's perception
of the return he is getting for his veterinary dollar.

Return on veterinary

dollars invested for individual cow treatment is poor.

It is a

investment at best.

breakev~n

It is a fact that in hard economic times, demand for

emergency services decline.

During the drought years of 1975-76 in central

Minnesota, there was a noticeable drop off in demand for emergency services.
There was particularly a severe drop in emergency treatment for youngstock
during this period.
Properly administered preventive herd health work by contrast is perhaps
one of the best investments the dairy farmer can make.

This fact has been

firmly established in many research projects both in the U.S. and abroad.
Veterinarians must become more aware of the cost effectiveness of the veterinary services they provide.

Quite often in the demanding traditional practice

setting, veterinarians may ignore the less urgent but by far more economically
productive herd work in favor of emergency calls.

Veterinarians can improve

their own profitability as well as increase the economic impact of their
services to the farmer by emphasizing herd health work.

When there is good

return on investment, the necessary rise in fees are understood and better
accepted by the farmer.

-1 n-

Dorn &Associates, professional business consultants, calculate that
veterinary services are approximately 3 times more productive while doing
programmed herd health work than traditional practice.

In general, the

cost of veterinary production increases as the practice style moves from
programmed herd health work to traditional practice (4 ).

Study of the

following annual income statements of two Minnesota dairy practices demonstrate this fact.
Practice A in 1979 was not scheduling any herd health work with 59.3%
of its $221,800 gross income going for expenses.

In 1980 Practice A was

spending 18.75% of its time in scheduled herd health work.

There was a

large increase in gross income ($391,000) but a significant drop in the
percentage of gross income going for expenses (50.9%).

Operating income

more than doubled from $87,005 in 1979 to $190,3b0 in 1980.

It would be

naive to suppose that the shift toward herd health work was entirely responsible for the improved profitability.
factors involved as well.

However~

Certainly there may have been other

there can be no doubt that the shift

to programmed herd work played an important role.
Practice B is a practice in which 58% of veterinary time is spent doing
pre-scheduled herd health work.
in this case is only 42.1%.

The percent of gross income for expenses

It is interesting to note that because of the

relatively lower production cost of Practice B the operating income ($184,000)
was only $6000 less than the 1981 operating income of Practice A ($190,300).
Yet Practice A's 1981 gross income was $73,000 more.

I
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Annual Income Statement
(Practice A)
1979
No routinely scheduled
herd health work.
%
Dollars
$226,000
roo
97.8
$221,800

Charges
Receipts
Expenses
69,000
Drugs &Supplies
13,800
Rent &Utilities
1,600
Lab Fees
15,000
Staff Salaries
1,200
Prof. Fees
1,800
Office Expenses
Convention,
1,100
Dues, Journals
1,600
Telephone
14,300
Mileage
Prof. Expense
2,395
(Entertainmt)
3,200
Insurance
9,000
All Others
$133,995
Total Expenses
Operating Income

87,005

1980
18.75% of time spent on
scheduled herd health work.
Dollars
%
$399,000
100
99.2
$391,000
91,000
20,500
2,800
33,000
2,900
2,600

23.1
5.2

.7
.5

6.3

2,600
1,800
18,600

4.7

1.1
1.4
4.0
59.3

4,700
9,600
10,600
$200,700

1.2
2.4
2.6
50.9

38.5

190,300

48.3

31
6.1
.7

6.6
.5
.8
.5
.7

Darn and Associates
Business Consultants

.7

8.4
.7
.7

-1 p-

1981

ANNUAL INCOME STATEMENT
(Practice B)

* This clinic works 58% of the time on pre-scheduled herd work.
* Figures rounded to nearest thousand
Charges
Receipts
Expenses:
Drugs and Supplies
Rent &Utilities
Lab Fees
Other Salaries
Professional Fees
Office Expense
Convention, Dues, Journals
Telephone
Mileage
Professional Expenses
(Entertainment)
Insurance
All Other Expenses
Total Expenses
Operating Income

Dollars
$ ·319,800

100.0

318,000

99.0

71,000
11,000
2,000
15,000
2,000
2,000
1,000
2,000
15,000

22.1
3.6
.7
4.7
.7
,7
.2
.6
4.6

1,000
2,000
10,000
$ 134,000

.4
.6
3.2
42.1

184,000

57.8

%

Dorn and Associates
Business Consultants

Obstacles to the Development of Dairy Herd Health Programs
According to a recent survey (16 ) only 2.4% of responding veterinarians prefer traditional veterinary practice.

Most (66%) prefer a mix of

traditional and herd health practice with the bulk of the time being spent
in herd health work.

However, the majority of practices (54%) have 25% or

less of the dairy herds they service on herd health programs.

-1 q-

Veterinarians perceive farmer apathy and their own lack of time as
major obstacles to the development of herd health programs (16).

Dairy

farmers most often cite the lack of veterinary time and veterinary apathy
as the reason they are not participating in herd health programs.

Business

consultants working with veterinary practices also identify lack of veterinary
time as an obstacle but also point to the veterinarian's inability to market
his services as a major problem in developing herd health programs (4) (12).
It seems unanimous that time allocation is a very difficult obstacle
for the veterinarian to overcome,

Other identified obstacles particularly

between the farmer and veterinarian appear to be more perceived than real.
Farmers today are very eager to engage in a means to improve profitability
and are willing to pay for good service.

Veterinarians, on the other hand,

would like to provide more herd health services but are often the victim
of the "emergency service task master".
The lack of time is a universal problem.

For the veterinarian dairy

herd health programming will, over the long run, improve veterinary time
management, as well as profitability.

Initially, however, this is not true.

The first step in the development of herd health programs is education.

In

addition to being cost-conscious and having a desire to improve, the farmer
must understand what the program can do for him.

To be successful in

stimulating adoption of management practices requires a significant increase
in client education, more willingness to take time answering questions, and
more time monitoring herd records.

For this reason many veterinarians be-

come discouraged after beginning herd health programs and feeling overwhelmed
by the "extra" work they have created, decide to quit.

-1 r-

Group practices can systematically develop herd programs and avoid
11

the emergency service task masteru frustration.

But the lone practitioner

has little chance to develop herd health practice.
Fee Structure May Be a Problem
There is considerable confusion among veterinarians as to what fee
system will be the most conducive to development of herd health work.
Thirty-five percent of Upper-Midwest dairy practitioners are not sure what
fee system is best (16).

Twenty-five percent indicate that being paid on

a per cow basis would be best while 18% felt an hourly fee would serve best.
Only 8% felt the piecework system was best for herd health work, yet 60.0%
of responding practices used this method of charging for herd work.

Many

practices (39.2%) are locked in on fee systems perhaps not best suiting their
present practice style merely because it is a practice tradition to charge
that way.
Perhaps the system based on a per cow fee is best since it may be more
easily understood and accepted by the farmer.

He can easily understand the

advantage of making a $2/cow investment to get an increased $10/cow profit.
Although it is very fair, an hourly fee for a veterinarian sservice is often
1

psychologically unpalatable to the farmer.

Under current economic conditions

the veterinarian needs to charge $60/hr. to justify his time and overhead ( 4 ).
In comparison to other farm labor costs,this fee may seem unreasonable.
The fee system best suited for a veterinary practice will depend on
the depth of herd health work being done.

A piecework fee system will work

well and in fact, often to the veterinarianLs advantage when herd health
programs consist only of rectal exams and/or vaccinations.

This would include

85% of Upper Midwest dairy practitioners responding to the survey (16).
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It is more difficult to get paid for services of a more advisory nature
(mastitis control, calf and youngstock management, nutrition, etc.) with a
piecework fee system.
The practitioner finding it difficult to fit these services within
the rigid fee system may avoid this type of herd work altogether because he
feels he cannot get paid for it,
survey ( 1~.

This attitude may be reflected in a recent

Only 24% of responding veterinarians were conducting mastitis

control programs.

This is ironic because of all components making up a total

dairy herd health package, there has probably been more developed technological
backup and economic justification for mastitis control work than any other
phase of dairy herd health work.

Certainly nutritional counseling is another

frustration to a practice solely on a piecework system.

Obviously, as

practices and dairy clients vary, so must there be a variation in fee systems.
It would seem very important to remain flexible in your fee system as you
develop herd health practice.

Whatever system is used, it must be fair and

designed such that cost effectiveness can be easily explained to the farmer.
Veterinary Uncertainty About Consultina Practice May be Another Obstacle
Most Upper Midwest veterinarians are not accustomed to being paid for
consulting type service.

Neither are dairy farmers in this region accustomed

to paying for such a service.

Yet the veterinarian has always enjoyed a

special relationship with the dairy client.

This relationship is not the

same as that whith exists between the farmer and most other ag-service
peop 1e.

~!hen

the veteri na ri an is invited to the farm, 1t1hether in the frame-

work of traditional practice or herd health practice, he is expected not
only to provide some medical service but also advice to help solve some
specific problem.

The treatment of a cow for mastitis or milk fever without

some indication as to the cause and solution of the problem may be looked
upon as neglectful by the farmer.

-1 t-

Unfortunately, veterinarians have not consistently educated farmers that
what is said may often be the more valuable commodity than what is done.
Thus, both farmer and veterinarian have become entrapped in a marketing system
where there is only value in goods and services and not in advice.
This is an area where re-education is necessary if progress in herd
health programming is to be made.

Not only does the farmer need to realize

the value of the advice given but also the veterinarian must be sure that
advice given has a sound basis and is relevant to the farm's needs.
Summary
1.

Present milk production exceeds demands by 10% -Government surplus
purchases are at a record high.

2.

The needs of the dairy industry to cut production and bring supply in
line with demand are in opposition to individual farmer needs to maintain
cash flow.

3.

National dairy policy will change and those changes will lower milk
price.

4.

~1any

dairy farmers caught in the cost-price squeeze, especially those

with high debt loads, will be forced out of business.
5.

To survive current economic pressures, the dairy farmer must improve
profitability.

6.

The dairy practitioner facing similar economic struggles must improve
profitability.

7.

Establishment of herd health programs will help meet the economic
needs of both dairy farmer and veterinarian.
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Survey of Upper-Midwest Dairy Practitioners
on Dairy Herd Health Programs.
Jeffrey K. Reneau, D.V.M., M.S.
Extension Dairy Specialist
This survey is an attempt to characterize current feeling (May, 1982)
among dairy practitioners about dairy herd health programming.

The survey

was mailed to approximately 750 members of the American Association of
Bovine Practitioners living in Minnesota, Iowa, and Wisconsin.
of 104 (13.8%)

re~ponses

A total

were received.

The average age of the veterinarians responding was 38 years.

The

majority of those responding were from Minnesota with only 16% from Iowa and
\~isconsin.

Ninety-seven percent were males and 3% being female.

Fourty-six

percent of those responding had less than 10 years veterinary service, 30%
from 10-20 years service, and 24% had greater than 20 years of veterinary
service.
Summary of Responses to Survey
1.

2.

Given a choice, which do you prefer?
a.

Routine dairy herd health practice

b.

Emergency work and traditional farm calls

2.4%

c.

Mix of both with bulk time spent in dairy
herd health work

66,0%

d.

Mix of both with bulk of work in emergency
work and traditional farm calls.

16.4%

15.2%

What percentage of the dairy herds that you service are on some sort
of routine herd health plan under your direction?
a.

10% or less

23.4%

b.

10% - 25%

31.9%

c.

25% - 50%

20.2%

d.

50% - 75%

18.1%

e.

75% -100%

6.4%

lB

3.

In the majority of the dairy herd health programs you administer,
which of the following are included?

4.

a.

Monthly reproductive check

85.3%

b.

Herd vaccination program

87.4%

c.

Mastitis control program (including
24.2%
periodic equipment and mastitis control
procedure analysis as well as some culturing)

d.

Nutrttiori counselling

30.5%

e.

Calf and Youngstock management

55.8%

f.

Others

5.3%

Of the total gross bovine (dairy) income, what percentage comes from
dairy herd health clients?

5.

a.

10% or less

20.7

b.

10% - 25%

20.7 .

c.

25% - 50%

22.8

d.

50% - 75%

26.1

e.

75% -100%

9.8

In your opinion, what are the greatest obstacles in establishing a
total herd health

~rogram

(RANK IN ORDER OF IMPORTANCE)?
% Response
to Question
62%

Average
Rankinq
1,86

a.

Farmer Apathy

b.

Lack of time by veterinarian

58%

1.93

c.

Lack of interest by veterinarian

50%

3.13

d.

Inability to get paid for service

57%

3.09

e.

Others

9%

2.4

lC

6,

How do you get paid in your practice for your dairy herd health work?*
a.

Hourly fee

21.0%

b.

Peicework plus markup on drugs

60.0%

c.

Per cow basis

32.0%

d.

Flat fee for entire herd

1.1%

e.

Others

1.1%

*Some made more than one choice.
7.

Regardless of what you are presently doing in your practice, what fee
system is the most conducive to the encouragement of herd health work?

8.

9.

10.

a.

Not sure

35%

b.

Per cow basis

25%

c.

Hourly fee

18%

d.

Piecework & drug
markup

gotlo

e.

Flat fee

7%

f.

Other

7%

tlihy do you use your present fee system?
a.

Practice tradition

39.2%

b.

Feel is best way to
charge

49,4%

c.

Other

11.4%

Are

Acco~nts

a.

Staying about the same

41.1%

b.

Steadily climbing

52.2%

c.

Decreasing

receiveable in your practice during the past 2 years;

6.7%

Among all your dairy clients, how would you rank the ability of your herd
health clients to withstand the predicted financial pressures ahead?
a.

Excellent change

14.3%

b.
c.

Better than average
Average

d.

Less than average

63.7%
19.8%
2.2%

lD

11.

Are DHIA records (where available) routinely used as an integral part
of your herd health programs?
a.

Not used

b.

Used on limited basis

32.2%

c.

Used often but not
consistently

51.1%

d.

12.

13.

6. 7%

Extensively used, beinq 10.0%
studied on or before each visit.

How would you rank your understanding of DHIA records?
a.

Poor

13.2%

b.

Fair

46.2%

c.

Good

33.0%

d.

Excellent

7.7%

Do you feel a need for more use of DHIA or other computerized records
to aid dairy herd health work?
a.

Yes

74.2%

b.

No

9.7%

c.

Not sure

16.1%
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DAIRY .HERD NUTRITION I1ANAGErviENT PROGRAMS

Ken Nordlund, D.V.l"'.
Fergus Falls, f.linnesota
I.

INTRODUCTION: NUTRITION AND HERD HEALTH

The times are changing.

The accumulation of surplus dairy products has

combined with a distressed national economy and high interest rates to set
the stage for an intense economic squeeze on our dairy farms during the
coming years.

Like all good businessmen under pressure, most dairymen will

look at their expenditures, cut what they can, and then look for ways to
increase the efficiency of their operations.

Total herd health programs

should contribute to increased efficiency and should thrive in these times.
Ineffective programs will be in trouble.
Concepts of herd health programs are changing.

As a new veterinary grad-

uate in 1977, my concept of a dairy herd health program consisted of a
well defined reproductive program, a somewhat confused vaccination program,
and some rather vague ideas about rearing calves and controlling mastitis.
That concept has changed.

The best people in our profession have reshaped

herd health into something much more capable of dealing with problems
limiting dairy production.

The emphasis has changed from health toward
1

Dr. Paul Blackmer has characterized a dairy herd

production with health.

health program as including eight components:
- client meetings

1.

Veterina~J

2.

Calf management
Reproductive program

3.

4. r1asti tis management
5. Vaccination program
6.

Parasite management

7.. Nutrition management

s.

Individual animal care

It is time for us to abandon the idea that a herd health program starts
with a plastic sleeve.

We must become problem oriented.

The program starts

with a meeting between client and veterinarian to identify problems, define
responsibilities, and set goals.

Ultimately, all problems must be set

within the context of production goals.

A priority list should be made.
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If subclinical mastitis appears to be the primary production limiting
problem, He should set that plastic sleeve aside and grab our Detco
recorder and some culttrre tubes and

go~

If nutritional mismanagement

shovrs everyi-rhere, we should grab our scale, our hay pro be, our calculator
and go.

If the replacement heifers are physiological cripples, the program

should start in the calf barn.

And if our client has a barn full of open

cows going dry, we should get that sleeve back on.
I used to wonder ivhy the reproductive program my practice offered had been
so overwhelmingly accepted by the good producing dairymen and so nearly
totally rejected by our poorest.

I now believe that we were offering the

wrong program at the vrrong time.

The effect of a reproductive program on

a farms cash flow is entirely negative during its first year.

Typically

the daii"'')IDen who operate at the lm·rest production levels lack both the
intellectual fortitude and the cash flow to support a reproductive
to the point where it produces fresh cows.

progra~

Approaching these herds from

a production problem basis, we usually begin with nutrition and mastitis
control.

It is often possible to make a 25% increase in milk production

within a one month period on these farms.
these

dai~Jffien

In addition to more milk to sell,

find themselves with two new things;

program and cash to pay for it.

confidence in the

And with confidence and cash, the other

aspects of herd health work fall easily into place.

Problem oriented herd

programs have enabled us to extend herd health work onto the poorest dairy
farms we serve, to the dairymen who need it the most.
It is time that we begin to measure the success of herd health programs on
two criteria:
1 ..

Milk production

2.

%of

cows leaving the herd for non-dairy purposes

For too long, I measured the success of my work in terms of calving interval,
somatic cell counts, and calf mortality rates.

In doing so, I allmved

myself to feel good about various activities and yet ignore the overall
purpose of all this activity.

Why achieve a 12.2 month calving interval

if the cows come fresh with blind quarters?

i!lhy lower somatic cell counts

if protein deficits already have a lid on production? 'dhy develop a sophisticated milk cow ration if the herd consists of hypoxic lungers who
barely survived calfhood?
dai~J

By coming to terms with the ultimate purpose of

herd health programs, we are forced to look beyond partial successes

and deal with the significant production problems of each client. No longer
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can I pat myself on the back for good reproductive performance of a herd
vlhose owner is going broke.
Of all of the aspects of total herd health programs, my involvement with
nutrition came last.

And of all aspects of herd health, my involvement

with nutrition came the hardest.
sian in general..

dhy?

1

involved with nutrition.
animal health.

My experience is typical of the profes-

There are so many reasons for us to be actively
Nutrition is probably the central determinant of

As veterinarians, we are often the first person to diagnose

the manifestations of nutritional mismanagement.

We are on the farms

regularly, we have a trained sense of animal well-being, and we have the
respect of our clients.
'vle may

taL~

\Vhy is i t so difficult?

of time pressure from our other work and of competition for

influence from feed company representatives.

But the plain truth is that

our formal education leaves us rather poorly trained in matters of nutrition.
It is a sad and a simple fact that when I graduated from veterinary college
I knew the milligrams of dexamethasone and the grams of glucose needed to
treat a cow for ketosis, but I had no idea of the energy requirements or
the feeding practices needed to prevent her from getting it in the first
place.

It is a sad and a simple fact that I knew the positive signs of

estrus and the hours during which it was most likely to occur, but I had no
notion of the balance of energy, phosphorus, and vitamin A needed for her
to express it in the first place.

These are sad and simple facts that

cirriculum committees of our veterinary colleges need to address squarely
and address soon if the intent is to produce veterinarians capable of the
work that will be demanded of them.
II.

NUTRITION CONCEPTS:

FOCAL POINTS OF FIELD APPLICATION

Nutrition is a complex science and it is very easy to lose direction in the
midst of NPN, Heal NEL, ADF-nitrogen, protected fat, lower intestinal tract
buffers, and beta-carotene.

In the delivery of nutrition management services

to my clients, I try to focus attention on four broad areas:
1.
2.

3.

4.

(mrr)
Fbrage to concentrate ratios (F:C)
Forage quality
Rumen stability
Dry matter intake
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Tnere is a tendency to focus attention upon minor additives to a grain mix
when production and health problems appear.

Clients will want to add

iodL~e

or selenium or sodium bicarbonate rather than deal with the basic soundness
of the ration or the discipline of their feeding practices.

\·Fnile minor

additives certainly deserve attention, that attention should be given only
after the basic issues are resolved.
DRY NATTER. TIJTAKE

I view the determination of accurate dry matter intake figures as the
foremost question to be answered in the delivery of a nutrition service.
Great pains are justifiable.
predicted DT-11.

Once determined, actual DMI is comuared to

All sorts of predicted DI1I formulas exist, but most have

too many exponents for me to comprehend.

predicted DMI equals 296 of body weight

'llhich I remember as a 2-1-3 rule:
plus one-third of the weight of

I like the Imva State formula

4%

fat-corrected milk.

consider a 1300 lb. cow producing 60 lbs. of
1300 lbs.

X

4%

For example,

milk:

.02 = 26 lbso

.33 x 60 lbs

= 20 lbs.

Predicted DI1I

= 46

l bs •.

The figures generated with this formula are very similar to those produced
with the Ohio State formula, but they are higher than NRC and California
predictions.

I find the higher figures to be very accurate when feed

quality and management skills are optimal.
If actual DMI figures are less than predicted, my job is to determine why.
Trouble-shooting will center on these areas:
1. As-fed Intake (AFI)
2.

Availability and palatability of feedstuffs

3. Availability and quality of water
4. Environmental factors
AS-FED INTAKE
As dairymen move toward more and more ensiled feedstuffs, concern with as-fed
intake grows.

Regardless of dry rna tter content, it is difficult for cov1s to

consume much over 100 lbs. of feedstuffs per day.

Rations based on corn

silage, haylage, and high moisture corn can reach 100 lbs. AFI

ve~J

easily.

-6AVAriABILITY ANTI PALATABILITY OF FEETISTUFFS

Availability and palatability of feedstuffs involves many factors. If
alfalfa is harvested at late maturity, consumption will decrease drastically.
Forages ensiled at inappropriate moisture levels may heat badly, reducing
both feeding value and consQmption.

Sometimes

enough feedstuffs in front of their cows.

dai~JIDen

simply do not place

Sometimes the quantities fed are

too large and too infrequent with resulting deterioration as the feeds sit
exposed.

Bunk space may be inadequate and the small or timid cow may be

denied access.

Sometimes access is a question of time, not space, as in

many parlor grain feeding systems.

As delivery systems become more mech-

anized, the integrity of self-feeding devices warrants our attention.
Nechanical delivery systems may cause stratification of nutrients producing
badly unbalanced rations for certain groups of animals.

Palatability of

protein and mineral concentrates has become more important with the increased
feeding of high moisture corn.

The majority of my clients switching to

high moisture grains have neglected to install mixing facilities to blend
supplements with those grains, choosing instead to top-dress these items
in a piecemeal fashion.

This intensifies problems of refusal and therefore

balance.
AVAILABILITY ANTI QUALITY OF 'dATER

Dry matter intake seems to be directly related to water consumption.

I see

one side of this problem when I cannot fill my water bucket in the milkroom
\vhen the cows are drinking.

The other side of this problem concerns fouled

water cups and ta.n..lm as well as septic sources of the water supply.

Stray

voltage problems involving the water supply need to be considered •
.ENVIRONr-'IENTAL CONCERNS

Environmental concerns center upon light, heat, and odor.

DIU is usually

improved in housed cattle if lights remain on 16 hours a day. High sunnner
temperatures at exposed feedbunks or inside poorly ventillated barns will
suppress intake. Presence of rotten putrid feedstuffs in corners of bunks
and mangers will affect intake.
FORAGE TO CONCENTRATE RATIOS
With conventional I1innesota feedstuffs, I try to develop feeding programs
where forages account for 60% of the DNI and concentrates 40% for the average
cow in the herd.

We will allow that ratio to reverse itself to 40:60 for

extreme high producers for modest lengths of time.

-7Another approach that delivers similar results is based upon another 2-1-3
rule.

Forage DHI is set at approximately 2% of body iveight and concentrates

are fed to the majority of the herd at a rate of about one lb. per 3 lbs.
of milk.For example, a herd of cows with an average body weight of 1350 lbs.
are averaging 54 lbs. of 4% milk per day.

The overall feeding plan would

look something like this:
lbs. 4%
milk

lbs. forage

lbs. cone.

nru

DMI

F:C
ratio

30
60
90

27
27
27

10
20
30

73:27
57:43
47:53

27

18

60:40

Herd Average

54

In practice, the ratio for the low to average cows would be shifted even
more toward forages and the ratio for high producers would shift a bit
more toward concentrates.

This general format is consistent with

production and with health.

ve~J

high

In general, shifts toward forages will tend

to limit lLmit production while shifts toward concentrates tend to kill
cows through all manner of foot, liver, and digestive problems.
FORAGE Q,UAL TTY

T'nere 1 s an old saying that when the top dairyman in the area goes by tvi th
his mm-rer, drop vThat you're doing and go mow hay too.
mark.

It's right on the

\ve cannot formulate a concentrate mix to compensate for the low

energy value of poor forages.
cow's needs can be met.

Yes, protein levels can be adjusted and the

But our problem is

ener~J·

Energy intake determines

the upper limits of mille production and clients need to understand this.
Last summer, I satv alfalfa analyses with NEL values ranging from .46 to
J1cal/lb. D.M.
The energy level of the forage is largely a result of
management decisions.

* 73

On the other hand, energy levels of a grain will show

little variation and is not as responsive to management skills.

The point

needs to be made that next winters production limits are being determined
in this summers hayfield and cannot be corrected with a little soybean meal
next fall.

Investment in harvesting equipment and storage structures to

aid the harvest of high quality forages during adverse weather should be
supported because Minnesota does have some weather like that.

-8EUTIEN STABILr::'Y
Rw~en

stability is essentially a relationship between nutrients and

l1utri tionists balance rations on the basis of nutrients per
He need to focus on that "day".

co1-r

tL~e.

per da:r.

1,\fe need to concern ourselves 1vi th the

balance at 6:00 a.m. and at 9:45 a.m. and at 5:04 p.m.

1,\fe need to minimize

rumen pH fluctuations and optimize rate of passage.
I try to convince my clients that their self-image should include a vision
of themselves as Earnest and Julio Gallo or maybe Joseph Schlitz.

Their

job is not to go feed the cmvs but to supervise the fermentation vats, to
manage the brew.
1•

In a

I·'fa.."'{imal mixing:

ve~J

practical sense, I stress five points:

Ideally,

eve~J

mouthfull should be balanced.

Practi-

cally, total mixed rations are optimal and piecemeal systems of hand-fed
ingredients are the least attractive in terms of rumen stability.
2.

Feeding order:

or another.

I deal primarily with piecemeal feeders of one degree

The basic rule is that the cmv is fed something requiring

cud formation before grains are fed.

The goal is to manipulate saliva as

a primary rumen buffer.

3.

Feeding frequency:

Like a steady-state system, the goal is small

quantities in and small quantities out at very frequent intervals.

Small

and frequent feedings encourage maximal intake, maximal freshness, and
~"'{imal

4.

efficiency of nutrient utilization.

Physical characteristics of feedstuffs:

and coarse.

The buzzwords here are long

\'lith forages, I try to relate concepts of effective fiber

as opposed to crude fiber and to encourage long hay and long chopped
forages.

\Vi th

grains, I try to relate concepts of slowing the release

or accessability of starch to rumen microflora by avoiding fine ground
grains.

5.

r•Taximal grain per feeding:

I rather arbitrarily recommend that 9 lbs.

of high moisture shelled corn or 11 lbs. of complete grain is the maximum
allo\ored in a single feeding.
stopped there.

One has to take a position some>vhere and I
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NUTRITTON FROGRAHS:

DEVELOFT1ENT OF AN ONGOING SERVICE

Nutrition programs should be and can be a vital element of total herd
health programs.

In order to become an ongoing program, it must be viewed

as profitable and satisfying by both veterinarian and client.
veterinarian or client can view the venture as an annual
grain mix recipe or the program is destined to fail.
nutritional efforts:

Neither the
of a

delive~J

I have begun many

some went on to become programs, others died as a

single shot ration balancing session.

The remainder of this discussion

will focus on what I view as the essential elements of an ongoing service.
VETERINARIAN - CLIENT MEETINGS

The program starts with a meeting, a problem list, and some realistic goals.
I will not conduct this meeting across the broad back of a cow.
meeting in the
help.

dai~Jrnan's

office or at his kitchen table.

I want this

Coffee and cookies

If the meeting is held in the cow barn, distractions occur.

I will

want to set production goals and determine forage inventory and that dairyman
v1ill keep looking back and forth between me and something

~1ay

down that barn

and pretty soon that nutrition consultation is turned into a teat opening
milkin~

session for some slow

heifer.

Essential information gathered here

includes cow numbers, current production data, forage and grain inventory,
mixing methods, batch size, feeding schedules, and such.
weights of feedstuffs fed.

I DO NOT ask for

The discussion should search out attitudes toward

purchased feeds, grain feeding tapes, challenge feeding, dry cow separation,
animal grouping, and

such~

DETERr.ffiTATION OF ACTUAL DRY MATTER TI'JTAKE

With the exception of the

dai~JffiaTI

I do not ask for weights fed.

with electronic scales on a mixer box,

1:le weigh instead.

not know but gave me numbers anyway.
could not be believed.

Too often the dairyman did

Calculated DMI produced numbers that

Then my choice was to embarrass my client by weighing

and finding him wrong or to trJ to formulate a ration based upon my best
guess.

We \veigh bales.· \ve count pails of silage in the wheelbarrow, in the

feedbunk, and we weigh them.

vle

weigh scoops and cups and handfuls.

for analysis may be collected at this time.

Samples

No one is embarrassed, I show

my concern for accuracy, and we determine actual intake.
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RATION FORIIIDLATION
At this point, we gather
table.

up

our intake figures and go back to the kitchen

I usually enter the intake figures and estimated feedstuff analysis

into the memory bank of a programmable calculator and analyze the present
ration.

Then we compare the analysis to predicted needs at various levels

of production.

Discrepancies almost always appear and then the dairyman

asks that wonderful magical question, "Well Doc, what can \VE do to fix it?"
.Vell, what do we do to fix it? \'le are at the point where a new ration is

1

going to be formulated. Do we do it ourselves or seek the services of a
professional nutritionist? Linear programs in dairy ration formulation are
available for small computers and programmable calculators.

I have made

extensive use of the TI-59 programs developed by Dr. Tim Lesch and offered
2
through the American Association of Bovine Practitioners.
They are high
quality programs and in capable hands can do a good job of ration formulation.
Capable hands are the problem.
OFFER ARITHMETIC, NOT NUTRITION.

IT IS VERY EASY TO FORGET THA.T THESE PROGRAMS
They offer no judgement and no experience

and successful nutrition requires a lot of both.
on this issue.

I have come a full circle

As time goes on, I become more and more convinced that vet-

erinarians involved in nutrition programs need the backup of a professional
nutrition support service. I need and use such a service3 for much of the
actual ration formulation, for consultation on problem herds and feeds, and
as a source o£ continuing education. I see my programmable calculator
becoming used more for troubleshooting unbalanced rations, as a teaching
tool for myself and my clients, for support programs such as feed value
calculations and silo capacity estimates, and to make minor adjustments of
professionally balanced rations because of changing forages.
RATION FOLLOW-UP AND EVALUATION
~lilk

production, income over feed cost, and animal health and body condition

should be reviewed on a regular basis. The logical time for this review is
the regular scheduled herd health visit. Record systems are essential. DHIA
records can provide most of the needed information.

Acceptable information

can be generated if the dairyman is willing to weigh individual cow milk
and plot weights on production charts.4 wbile it may be fun to concentrate
on the annual rolling herd average, ration evaluation should be more criticalQ
I find the following six factors useful in evaluating performance:
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1.

Income over feed cost:

Income over feed costs can be calculated

rather easily by subtracting the value of one days feedstuffs from the
value of the miD: sold and dividing by the number of cows.

Jviore detailed

instructions can be found in a classic discussion of practical nutrition
published recently in Veterinarv Clinics of North

"~erica. 5

In addition

to its face value, calculation of income over feed cost reinforces the
emphasis upon forage quality and maximal usage and emphasizes my concern
with the economic well-being of my clients.
2.

Average production peaks of cows and heifers:

Attention should be

placed on both the level of each and the spread between the cow peak and
heifer peak.

Tne normal spread will be somewhere between 15 to 20 lbs.

Very narrow spreads suggest problems in the cow herd and attention should
be given to such practices as dry cow management, challenge feeding methods,
and mastitis control.

Very wide spreads suggest heifer problems and may

point toward inadequate feedbunk space in group feeding areas, inadequate
heifer size at first calving, and sometimes chronic

3.

Shape of the lactation curve:

cal~nood

diseases.

A picture is worth a thousand words

and plotting production on lactation graphs 4 can expose feeding management
problems that talk will not discover.

Failure of cows to reach a normal

lJeak and then decline at normal rates needs to be discovered.

These graphs

help to demonstrate graphically to clients the importance of all sorts of
feeding practices.

4.

Percentage of milk fat:

Abnormal milk fat often suggests both ration

mismanagement and imminent health problems.
fat tests should cause concern.

Both abnormally low and high

Low tests can be an enigma, but most can

be solved through ration balancing and attention to rumen stability.

On

the other side, I have seen abnormally high fat tests in herds where subclinical ketosis was endemic.

5. Health and body condition: Metabolic and nutrition mismanagement diseases
must be monitored.

Special attention should be placed on rates of sole

abcesses, ketosis, displaced abomasum, milk fever, retained placenta, udder
edema, and unobserved estrus.

Cow body condition is an important aspect

of nutrition management and herd health yet its importance is often poorly
understood by

dai~Jffien.

A useful

in the Journal of Dairy Science.

6

scoring system was recently described
Special attention to body condition

should be given during the last 45 days of lactation and during the
period.

d~J
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6.

Heifer growth:

Heifer performance is best monitored by plotting

growth charts and recording average age at first calving.
on growth should include both height and 1veight.
measured.
tapes. 7

Our

emphasis

Height is easily

:1eight can be accurately estimated using standard -.reight
8
Standard breed performance curves are published.
Deviations
1

from normal are usually either general smallness or excessive fat.

Such

conditions are very graphically presented in this manner and are very
effective in motivating changes in both rations and groupings.
FBED :rnvENTORY HANAGll1ENT

A nutrition program eventually becomes entwined with feedstuff inventory.
Short term

aspects involve decisions of when to feed the highest quality

forages and to which groups, determination of feeding rates of limited feedstuffs, and preparation of new rations as specific feedstuffs are exhausted.
Programs for the TI-59 calculator to estimate capacity of storage structures
and silos have been very useful.

Long term aspects of feed

invento~J

include adequacy of storage structures, adequacy of acreage allotments for
forage production, and introduction of special

pu_~ose

crops for such

uses as in dry cow rations.

CLIENT EDUCATION
I believe that one of the crucial differences between a nutrition program
and a grain mix recipe is a very deliberate educational effort.
the first months after a ration is in place, I

t~J

During

to present much of the

material which was discussed earlier as nutritional concepts.

Then on

a very informal basis, I try to have a bit of information relating to
nutrition that I have found interesting to talk about during the regular
visits each month.

I try to make the topics seasonal.

In T·'Tay, we will be

talking about heat and DMI and will get around to commenting about shaded
feedbunks and high capacity indoor fans.

In June, we will be arguing about

length of chop and effective fiber concepts.

Last November, we discussed

a Journal of Dairy Science article relating DMI to the number of hours of
light exposure.

I was accused of working for the power company.

These

topics stimulate me and give the nutrition program a vitality of its own.
It also reinforces the fact that I want to be involved with all aspects
of my clients feeding management.

-13-

FEES
To this point, I have focused entirely on making the nutrition program
profitable a."'ld satisfying to the client.

111hat about me?

I have needs for

profit and satisfaction too.
A nutrition program does not lend itself well to piecework charges.
charge $12 for a discussion of challenge feeding and
overconditioned cow?
sisting of t>vo parts.
follow-up.

~3

Do I

for spotting the

Regarding fees, I view the nutrition

progra~

as con-

One is on-farm time spent in consultation and ration

The other is off-farm time spent in continuing education and with

ration formulation.
Fees for on-farm nutritional services must fit into a fee structure which will
accomodate other herd health services.

During the first few years, I provided

my on-farm nutritional services for no fee at all.
it eventually left me disenchanted.

'tlell accepted by clients,

Next I started applying a $15 consult-

ation fee on all monthly herd checks where nutritional services >vere provided.
However, that has come to seem rigid and often inadequate.

I am now switching

my herd health clients to a fee structure based upon four items:
1.

T·li.leage

2.

On-farm time

3.

:Drugs and materials

4.

Laborato~J

fees

Client acceptance has been good so far and I feel more comfortable.
Charges for off-farm services are determined by who formulates the ration.
I have charged for my TI-59 balancing on a piecework basis: $50 per ration.
I become less and less satisfied vli th this fee as time goes on.

The entire

procedure averages 2; hours to complete when done carefully and the per hour
return is not acceptable to me or my partners. I view the fee as very inadequate, yet I have had some client resistance to it.

Most of the feed

companies will produce a computer balance ration at no up-front charge and
one piece of paper looks like another.
Rations formulated by the nutrition support service are paid for through
premix sales.

This has proven more satisfactory to both me and my clients.

There is enough margin here to cover the nutritionists time as well as my
off-farm time including continuing education activities.

'1Vith time and

effort, comfortable relationships have been established with three local
mills who cooperate with the premix programo
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?rofit and satisfaction.

I love this I<Tork.

father deepl::r respected our veterinarian.
that '.<Te could claim him as ours.

As a boy, I knei<T that my
He even had a sort of pride

But underlying this respect l·ras the

knmvledge that his visits were linked \vith some disaster.

I thin.!<: that

with total herd health >vork vre can continue to earn that respect and
also remove that linkage with disaster.

1

ilith involvement in nutrition,

we can move toward a relationship where milestones like 20,000 lb. herd
averages are marked with a call to the veterinarian, some whooping and
yelling, and maybe some attempts to jump and touch the ceiling in the barn.

616 E. Lakeside Drive
Fergus Falls, Plinnesota 56537
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Client Education-Relationships Nith The Dairyman
Bruce W. Johnston, D.V.M.
Zumbrota, Mn.
Those of us who practice in the midwest have a very diversified
challenge in veterinary medicine.

With this challenge comes much

opportunity and at times a degree of frustration.

It seems impossible

to categorize the dairy farms and the people with whom we deal.
Farm size, housing, genetics, feedstuffs and management potential
of owners tend to make each dairy unit unique.

The harsh midwest

weather conditions create housing situations that our southern and
west coast counterparts never have to face.

I think we all envy the

growing conditions and uniform forages produced in California, for
instance.

By the same measure, it is our own conditions that have

produced the family farm and dairying

a~

we know it.

Midwestern dairy practice has evolved side by side with the
dairy industry.

Economic pressures have forced the dairyman to

increase herd size.

This has been made possible through greater

mechanization and technology.

Unfortunately, quantity has not

always been paralleled by commensurate qualit-y.

We, as veterinarians,

have to some extent been caught in the same dilemma.

Increasing

animal populations, with additional confinement, have produced· an
increased demand for veterinary services.

Most of these services

"have still been targeted to the individual animal or groups of
individual animal problems, rather than to the whole herd approach.
However, with dairy market conditions changing, I believe significant
changes loom ahead for the dairyman.

These in turn have been and will

continue to be reflected in dairy veterinary practice.
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Dair:nnen are

cur~ently

being forced to r;hir. .k abou't r:na..'"lagement,

and the terms "least cost", "optimum efficiency", "cost effective",
and "net profit" are more and more a part of the dairyman's vocabulary.
L~t

me share a quick illustration with you:

LEVELS OF PROFIT NECESSARY
FOR SUCCESSFUL FARM OPERATION
High=

'
1g81-82

- I'radi ti onal

Management
Level

/

rm

Double Farm

Low

High

------------------------~----------------~·
RESOURCES
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This illustration depicts

~he

increased pressure on

~he dai~J

produced to improve management to maintain or increase profit.

This

is also the goal of the comprehensive health program.
It is interesting and also important to have a basic understanding
of general farm economics.

This understanding is necessary to evaluate

the feasibility of capital improvements for specific situations,
and one of the best ways to gain it is by visiting
banker or farm credit manager.

·~th

a local

There need not be formal meetings;

casual conversations over lunch provide an enjoyable atmosphere
condusive to

~earning

by both parties.

In my experience, these people

are very interested in what the veterinarian has to offer their clients.
Some solutions to problems require only education and honest sweat,
but unfortunately, others require cash outlay.

It is in these

situations that enthusiastic support by farm credit people makes

t~e

task much easier.

PRACTICAL APPROACHES TO PROGRAMMED VETERINARY MEDICINE:

Ideally, I believe, each dairy practice should have something
to offer to each dairyman.

Since we are dealing with all levels of

management ability, etc. , programs and their initiation must be
.diversified.

Some clients may only feel the need or

of what we have to offer at a given time.

~

certain aspects

Surely, in the beginning,

most producers will probably be aware of a given problem or deficiency
and express an interest in working in that area4
make

However, we must

it our responsibility to call attention to the owner that many

problems may stem from a common source, i.e. nutrition, etc.
may then be expanded, and gradually the herd approach evolves.

Efforts
With
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success and confidence, involvement may become more extensive,
for example, genetic improvement, new facility design, etc.
It has been said so many times before, but I, too, believe that
reproductive programs are the foundation upon which other areas are
built.

Most veterinarians have proficiency in the area (or should),

and results are easy to see.

Economic benefits are well documented

in this area and need not be discussed.
Other specific areas of involvement ,,.oulc include the following:
A.

Mastitis--Producers and veterinarians have long been aWare

of the economic implications of mastitis in dairJ herds.
problem seems tc oe akin to the national debt.

..

The

Everyone talks

about solutions, and progress is made in individual herds, ·but
still the problem remains in the overall pictUre of the dairy practice.
Attention to detail is paramount in attempting mastitis control.
Client education and cooperation are essential and especially
significant where hired or non-experienced "milkers" are employed.
Old habits are difficult to change-- sometimes it would seem that
the "bucket and rag" are family heirlooms passed from generation
to generation.
Factors, then, to be considered are:
1.

Management of youngstock before calving

2.

Management of calving cows

3.

Milking hygiene (including milking system and post
milking teat disinfection)

4.

Design, maintenance and operation of milking systems

5. Stray voltage and its implications
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6.

Ma..."laging dry cows and irying off procedures

7.

Decreasing exposure to pathogens in the environment

8.

Therapy of clinical and sub-clinical mastitis

9.

Optimum use of available diagnostic tools-i.e. bulk tank samples, somatic cell counts and
bacteriological cultures

Economic Benefits:
I would like to touch briefly on the economic benefits of mastitis

control, to the dairyman.
Lets consider

t~e

costs incurred by the dair]man for a 100 cow

dairy mastitis control program:
Somatic cell count program 15¢/cow/month-------------$150.00 yr.
Paper towels· for drYing udder 3¢/cow/dayTeat dip

1.3 gal/cow/year@ $6.75---------

-------$915.00 yr.
-$878.00 yr.

Dry cow treatment $1 tube/75 cows--------------------------$300.00 yr.
Culture cows

$3.50 cow/ 30 cows----- -·----

Milking system service-------------Milking system maintenance--parts etc.------

--$105.00
--$200.00
-----$200.00
$2748.00

Expected Receipts:
Milk sold rather than discarded,150lbs/cow/yr @$13.50-----$1950.00

*Milk increase, 500 lbs/cow @ $13.00----(conservative-see below)

---$6500.00

Reduced mastitis treatment, e t c . - - - - , - - - , - - - · - -$ 200.00
$8650.00

•

Milk increase based on National Mastitis Control information.

"Four pounds of daily milk production increase per cow is realized
when herd somatic cell counts were lowered from 500,000 to below
200,000.

Optimum production was reached when all counts were in the

500,000 range (National Mastitis Council-as reported in AABP Newsletter
March '82)
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Fro~

this quick example we see that the

3:1 advantage--at least.

cos~:/benefit

ratio is

With the higher somatic cell levels the

advantage might reach 8-10:1.
I elected to point out the advantages of mastitis control because

the information is

r~adily

available and it is easy to demonstrate

economic advantages for the dairyman.
Our experience would indicate that casual attempts tn solve
herd

~stitis

problems produce only mediocre results unless the

cause is t.ighly

evi~ent.

The "while you're here" recommendations

sandwiched between a milk fever and a group of pneumonia calves is
rarely effective.
milking time.

Investigation of the problem is best done at

This allows equipment to be checked and also insures

ample time to observe milking and s.a.ni tation procedures.

In addition,

recommendations can be made directly to the people involved, which
strengthens the "team spirit" idea and to elicit necessary
cooperation.

Questions can also be most effectively answered at this

time.
HopefUlly, once corrections have been made it will only be
necessary to monitor the situation.

Continued reinforcement of

proper techniques and procedures may be necessary, however.
B.

Nutrition:

Much has been said by others pertaining to the

economics of nutrition.

Everyone in the dairy industry does (or should)

recognize the need for a sound nutrition program.

This information

should be provided by a competent and skilled individual, whether he
be vgterinarian, nutritionist, etc.

However, veterinarians dealing
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with dairJ herd management must be familiar with nutrition in ger.eral
and ideally with each specific dairy unit.

Obviously, this element

of dairying is fundamental to success in o"'".her areas.

Reproduction, mastitis control and nutrition, then, are probably
the three largest areas of concern in a health program.

Other areas

would include:
--vaccination programs
--calf-heifer (i.e. replacement health)
--sick cow (emergency work)
--environmental control (housing and facility)
--client education

c.

Client Education

Client education involves all of the areas we have mentioned-it is a never ending process.

\o.'hen management related problems are

encountered, the client essentially becomes the patient, and the
animal the outward sign of

difficulties~

The recommendations and

ideas become the medicine to alleviate problems and improve
perfonnance.
We must be good listeners.

Subtle comments may produce the key

to unlock the door of communication which is so necessary.

This effective

client education means promoting understanding and in many cases
motivating people.

I believe this means becoming involved.with the

client in such a way that a feeling of teamwork is generated.

I have

already mentioned the "team spirit" idea, and I think that one of the
best compliments that can be paid to a veterinarian is that "Doc treats
o'lir animals like they were his own".

With this attitude, changes seem
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c;o come easily.
One must not forget the other members of the dairy farm labor
force.

The dairy clients wife, if she is involved with the day to

day operation of the farm, may be the key to getting things done.
This seems to be especially true in such areas as calf raising, etc.
The attitude of these people should be positive in relation to the
general goals of the program.
prac~ical

solutions

~o

In addition, they can provide many

specific problems.

Formal types of continuing education can also help clients to
be more aware of the things they can and should be doing to improve
their operations.

Wet labs, enlistment of outside speakers and

demonstrations on relevant topics can all be beneficial.

Ner.rsletters

which contain seasonal and pertinent material need not be costly or
elaborate, but they can provide gentle reminders on dealing with
changing conditions or relay new information, thus saving the
veterinarian the task of repeating the same information at each stop-or perhaps saving him from forgetting to relay that information on
occasion.

At any rate, these newsletters can be simply prepared and

mailed with the monthly billing, etc.

Some veterinarians have

accomplished the same thing by writing a column for the local newspaper.
I have included a copy of a typical newsletter in this material.

CONCUJS ION

Someone once said t.'lat "success is first an opportunity and
secondly the resources to do something about it".
both.

Veterinarians

!1'' ve

Availability to the dairy industry is our ally, but we must take
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~ime

to cultivate the possibilities.

I think that this is one of the

biggest stumbling blocks to many traditional practices.
is difficult at best;

Finding time

there is no easy solution.

I met a good friend and colleague at a national meeting a few years
ago.

He practices in a west coast area specializing in large dairies.

After the usual small talk, he asked me what percentage of
was programmed or scheduled work.
and I guess he must

~lave

my

practice

Well, I knew what he was thinking

sensed that I was a little embarrassed, because

I blurted out, "Oh, about 45 per cent".

I have thought about that

conversation many times since then, and my attitude has changed.
I regard the

o~~er

Now

calls not as program failures, but opportunities.

I figure I've got about twice as many opportunities as my friend,
and more than a lot of people!

Notes
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The Zumbrota Veterinary Clinic, P .A.
North Star Drive
Zumbrota, MN 55992
Phone 507/732-7301
April 1982
Spring - "Finally"

month we would like to remind you of some seasonal problems we see
each year:
1st - Please pay particular attention to the precautions that
accompany fann chemicals (Furadan, Th.imet, etc.) that are
used at the upcoming planting season. When eaten by farm
animals, these chemicals are very toxic, and small amounts
(ounces or less) can be lethal to both animals and mari. Most
accidents occur:
1 ) in storing chemicals near animal feeds
2) Keeping unidentified materials from previous years
3) When cleaning planters and or disposing of chemicals
2nd - Just a reminder to those of you who vaccinate for leptospirosis
in the Spring - Don't Forget!
Good news - Lepto vaccine costs 1/2 of what it did 1 year
ago.

~s

3rd - One final tip -

of the feet related problems we see
in the UP-Coming months, could be prevented by adequate
trimming this time of the year. Money spent on triDming
feet (if done correctly) is money invested wisely. I f you
wish to make contact with a professinal hoof trimmer, call
'
our office, or speak to one of the Veterinarians.
Many
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THE TEN COMMANDMENTS OF LARGE
ANIMAL GROUP PRACTICE
Dr. Roger W. Meads
751 W. Main St.
Hortonville, WI 54944
Group practice can be the cherries.
fruit, of a successful crop.

The harvest of the

The harvest of the cherries

is the culmination of years of planning, caring, and cultivating.

Group practice can be the PITS.

and all you have remaining is the pits.

The crop can fail
This is what has

happened to a lot of group practices, a pile of pits.
When I discuss large animal group practices, we must
remember it is much different than most businesses and
small animal practice.
1.

We do not have much day to day contact with our
colleagues.

2.

We do not have much control over our colleagues in
regard to:
a.

How the work is performed.

b.

How client relationships are being or not being

•

cultivated, developed, or destroyed.
c.

How their attitude is being shaped and developed
toward clients, other colleagues within the
practice, and veterinary medicine in general.

3.

We do have control or at least some influence on
young members to the practice in regard to:
a.

Fees charged.

b.

Dress and appearance of the practitioners.

c.

Cleanliness of veterinary equipment and practice
vehicles.

These items we see each day, discuss, and control.
4.

Each practitioner is in reality developing a small
mini-practice, using the clients of the larger
group practice.

To be a member of a successful

group practice, each one must be willing to give up
some personal and individual characteristics
and conform to a code of group acceptance.

-27-

A successful group practice is in reality a coalition of a number of successful individual practices,
confirming to a code of group acceptance.

There

are some people who cannot give up their own personal individuality and/or do not want to share.
They should not ever attempt to join or form a
group practice.
What are the advantages of Large Animal Group Practice?
l.

Time for study and continuing education.

2.

Time for wife, family and self.

3.

Allows the opportunity to specialize.

4.

More tax benefits.

5.

Provides an opportunity for the practice to grow.
As the individuals acquire more expertise in a
particular

area, or develop a special practice

skill, it becomes a part of our practice.

The

practice is better able to serve the clients.
In our practice, we have seven individual
•specialists.

It is becoming so obvious to me, "It

is better to know a lot about a fewer
than not much about most things."

things,

When you work

with specialists it is very apparent.
6.

Buyer for your share of practice when you die,
or decide to retire.

Why Group Practices Fail!

The survival rate of many large

animal group practices has not been great.

They have

not been successful because of a lack of advanced planning.
Most people enter into ventures without much knowledge.
It is hard to anticipate the problems, if you
have never experience the problems, or do not know how
to plan ahead tO avoid the conflicts which arise.

I feel

you can have a successful group practice and avoid the
mistakes which caused many group practices to fail, if
you follow, "The Ten Commandments of Large Animal Group
Practices."
The Ten Commandments of Large Animal Group Practice
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1st Commandment - Associate yourself with people you:
a.

Personally respect.
1.

Cannot respect someone who is trying to have
an affair with every client or opposite sex
in town.

2.

Cannot respect someone who is an alcoholic.

3.

Cannot respect someone who is a habitual
or compulsive gambler.

4.

Cannot respect someone who is fiscally
dishonest.

5.

Cannot respect someone who is untruthful and
not trustworthy.

6.

Cannot respect someone who uses excessive
profanity.

b.

Professionally respect.
1.

We only hire people who are brighter and
smarter than any of us.

You must only hire

bright people who want to work and have a
real concern for the clients of the practice.
2.

If you hire people who are academically
inferior, it may boost

yo~r

ego and make

you feel good for a short period of time.
Then, the new people will bring the level
of professionalism down.

It won't take

long, and it will affect you and the income.
New personnel usually lack many practice
skills for immediate client satisfaction.
If they lack practice skills, plus a low
level of academic knowledge, the marriage
between your clients, yourself, and your
new employee is doomed.
c.

You must associate yourself with people who
will have concern, compassion, and love for
one another and all personnel in the practice.
1.

There is no place in any veterinary
practice for any type of personal or
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professional jealousy.
2.

Failure of group practice is so often due
to one or more people having too much
solipsism.
be known.

Self is the only thing that can
Any way of saying, "Too

much

concern for Me, Myself and I."
3.

If someone in a practice

likes to especially

do something and does it better than the
other members, allow that member to do it.
Don't be jealous and/or envious.

Develop

and work to strengthen your professional
likes and positive practice skills.

Work

and develop skills in the area where you
are weak.
a.

You must sublimate your ego!

Too many

people have heads too big for their
bodies.
b.

This includes many wives.

Remember, for a group practice to be
successful, it must become "Our Practice"
and not "My Practice."

2nd Commandment - Establish goals and objectives for
yourself and the practice.
a.

Write these goals and objectives on paper.

b.

There should be both practice goals and
separate personal goals.
1. ' Examples of practice goals:
a.

Better communication between all members
of the practice.

This should include

both professional and lay employees.
b.

Better espre de corp between the lay
employees.

c.

Projecting a better image to your clientele.

d.

Better collection policies and collection
of accounts.

e.
c.

Getting to work on time, etc.

Periodically review your goals and objectives.
This should be done about once a year.
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Jrd Commandment - Recognize special talents and interests
of individual members.
a.

Try to develop specialization around these skills
and interests.

b.

Older members of a group practice must be
flexible.

This is often hard for most of us bull-

headed, bald-headed, hard of hearing, and nearly
blind individuals.

Older practitioners can

usually do more things better, quicker, and
faster, and generate more income on the same
procedure than a new, young member in the
practice.
do it.

We may even like to do it or want to

If it is best for the practice, please

step back, and let the older person do it.
Remember, it is our practice, not my practice.
You have many more practice skills and abilities
than the younger individual.

Allow the person

the opportunity to do what he or she does best.
What is best for our practice, will also be
best for you.
4th Commandement - In large animal practice, you must
be "Available."

It is a sad

commentary on veterinary medicine,
but availability is still the secret
to dollar success.
1.

One practitioner or practice may be exceedingly
superior to another in the same geographical
area or vicinity.

If the superior practitioner

or practice is repeatedly not available, most
of the business will go to one that is always
available.

An exception to this rule is strictly

nonemergency referral practices.
2.

In order to provide availability, you must have
sufficient numbers of personnel available.

3.

Decide how much time off you would like, and
can afford.

Plan your work schedule accordingly.

Remember, the more time off, the less dollars
you are able to generate.

If dollars are no
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longer important, adjust your professional
staff accordingly.

The more you work, the more

dollars you will make.

The less you work, the

fewer dollars you should take home.

You and you~

fellow practitioners are the only ones who can
make that decision.
5th Commandement - Provide, make available, display, and
distribute a "Work and Time Off
Schedule," at least six months to one
year in advance of the actual calendar
date.
1.

This removes a lot of hard, bitter feelings
that always develop.

Plans with family and

work schedule usually always conflict.
2.

In our practice, we have one person in charge
of and responsible for, the work and leisure
schedule.

3.

The calendar is published, displayed, and
distributed each October for the following year.

4.

In our practice, regardless of status or stature,
at this time all members are equal and responsible '
for an equal amount of time spent working
in the practice.

5.

In developing the calendar each year, discuss
the needs of the practice· and the desires of the
individuals.

At the present timel we have the

following features in our calendar:
a.

Every sixth weekend, a Friday, Saturday and
Sunday off.

b.

Every other weekend off.

Some of these may be

a three day weekend encompassing Saturday,
Sunday and Monday.
off.

Some may be just a Sunday

One may be a half day Saturday and all

day Sunday off.
c.

At least one full day a week off.

d.

Everyone works one major holiday and is
back-up on another holiday.

The holiday

schedule changes each year, so no one works
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the same holiday each year.
e.

I

Try to adjust the calendar to meet the needsl
of both the practice and the needs and desires
of the individuals.

6.

I

The master copy of the "Work and Time Off"
schedule remains in the office manager's office.

7.

Copies of the master calendar are then

transpose~

to the following places:
a.

A large "Year at a Glance" calendar.

This

calendar is put onto a door in the office
and is always available for scrutiny.
b.

Individual calendar booklets are distributed
to each member's family.
11

This eliminates,

I didn't know I had to worki my wife wants

me or us to do this or that."

Everyone

knows and is responsible one year in advance
for working on a specific day.
1.

Each member of our practice is assigned
or matched with another.

When the one

works, the other is always free.

Swapping

and switching is always tried to be
accomplished first between the two matched
individuals.
8.

When vacation, continuing education, or other
types of time off is requested, the days are
marked on the master calendar.
who places his name and requests

The first individual
for time off

onto the calendar is the one who is allowed the
time off.
6th Commandment - Adapt, accept and implement the
concept of

11

Equality."

The sooner any practice can achieve the ultimate
goal of

11

Equal Ownership,"

11

Equal Work, " and

11

Equal

Pay,n the better off it is for both the practice
and all the individual members.

Put these three

factors on a balance scale--ownership, work, and pay.
The minute one of these gets out of balance, the
balance scale is tipped.

In a veterinary practice,
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if the scale is tipped for any length of time, the
practice is headed for trouble.

Let's discuss each

one of these items.
1.

Ownership
a.

Good, young people today aren't any different
than you and I of yester year.

We wanted a

piece of the "action," and so do they.
ord~r

In

to keep good people in your practice,

you have to provide them with the opportunity
for ownership.

They want the security owner-

ship provides.

I feel good people deserve it.

It has been our experience, the sooner anyone
becomes an equal owner, the better it is for
the individual, the owners, and the practice.
Owners work differently than employees.
they are working as an

owne~,

When

the practice

grows faster, and provides larger benefits
for both you and the new owner.

You both grow

together at a faster rate.
b.

With equal ownership, goes equal rate.
is very hard for some people to take.
ego is severely deflated.

That
Their

For any group

practice to be successful, it must again be
"our" practice and not "my" practice.
1.

Equal owners have equal vote in all
decisions.
a.

Practice policies and procedures.

b.

Practice protocol.

c.

Practice expenditures.

When it suddenly

becomes their money they are spending,
their wants for this or that change.
It is amazing how suddenly we don't lose
or let equipment lay at the farms.

When

it becomes my equipment, we start to take
better care of things.
2.

When major decisions are to be made in the
practice, establish procedures for making
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these decisions.

Eventually, it will come

to a vote of all members.

If all are equal,

are all decisions simple majority?

I per-

sonally don't believe all decisions should
be by simple majority vote.

You may want

to consider something like this:
a.

Unanimous decisions are required for:
1.

Allowing a new member to buy into
the practice.· (An equal owner)

2.
b.

Major salary decision.

Two-thirds vote for these items:
1.

Expelling a member from the practice.

2.

Hiring a new professional employee.

3.

Major expenditures of funds exceeding
$5,000.

c.

Simple majority vote for these items:
1.

Minor expenditures of funds (Less
than $5,000 and greater than $2,000).

2.

Items affecting the daily operation.

3.

All personnel policies, procedures,
and protocol.

c.

There are many advantages to selling equal
shares of your practice.
1.

When they are equal owners, they do not
leave as quickly or as, eas,ily.

There is

much less shifting and moving around. This
means you are not always looking for new
professional personnel and constantly
teaching new personnel where the clients
live.

All the stress and strain of breaking

someone new in is removed.
2.

Why build up a big value to your practice
and have it constitute the largest portion
of your estate?

When you die, or retire

(and you will die or retire) and may not
have anyone to sell it to.

Anyone who
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for a practice is a fool.

The exception to

that statement is, "Unless it is covered
in a buy and sell agreement." Sell a
portion of your practice, to someone who
wants to make his share and your share grow.
This also provides you with someone to buy
your shares when you retire or die.

Remember

you must do one and you may do both (retire
an<i die) .
3.

By selling a portion of your practice, it
allows you to diversify your estate.

The

dollars obtained from the sale can be invested
in other types of investments.

Investments

should be made which provide more liquidity,
long term growth, capital gains sheltered
income, etc.
your practice.

Never finance the sale of
Take the cash, and reinvest

the money elsewhere.
4.

It is a very attractive feature, when trying
to recruit new professional personnel
to your practice.

All good, top-notch

people want an opportunity at equal ownership and want to know when the opportunity
will exist.
a.

In our practice, we usually provide the
opportunity to buy in after two years.
If you do not want them as an equal
partner after two years, you should
start looking for a new replacement.

b.

'

When they buy an equal share of the
practice, they earn 80% of the first
year as an owner, 90% the second year as
an owner and 100% the third year.

d.

"How do you establish a value for a practice?
1.

Blue sky, blue sky, blue sky.

It sure is
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to look at, but that is where blue sky
belongs, in the sky.

There is no place for

blue sky in determining the value of a large
animal veterinary practice today.
2.

This is the formula I recommend in determining
the value of a large animal dairy practice:

3.

a.

Accounts receivable (90-100%)

b.

Drug inventory

c.

Physical equipment
1.

May be actual purchase price

2.

May be depreciated price

3.

May be actual market value

4.

Cash Gn hand

5.

Investments the practice acquired

Real estate should not be included in the
value of a practice.

If the real estate is

included in the purchase price of the practice
the value of the practice will become too
high and unaffordable for most young people.
Rent ·the facility to the practice and
provide provision for buying into the real
estate portion at later date.
2.

Work and Pay.

In considering the sixth command-

ment of "Equality," I feel the person who works
should get paid.
paid.

Those who play, should not get

The concept is simple, valid and easy to

implement.
In a group practice, there are many tasks that
have to be performed.
not desirable.

Some are desirable, some

Some are profitable, others more

profitable, still others not so profitable.

Some

people are better able to generate income producing
ideas, procedures, and practices.

Other in-

dividuals are better able to perform perfunctory
work.

All types of work are necessary for a

practice to be a complete practice.

In any practice
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th~

work should be done by individuals that

are most knowledgeable, skilled, and proficient,
to ensure client satisfaction.

The practice again

is "Our Practice" and not "My Practice."
3.

Because all veterinarians should and usually
do work to full capacity at all times to generate
income and client satisfaction, the veterinarian
should be paid for the time spent in the practice.
He or she should not be paid for the gross or
net they
a.

generate~

We have a point system, which rewards the
practitioners for time spent in the practice.
1.

The advantages of the point system are
as follows:
a.

Allows individuals to gradually phase
out of the practice, yet retain
ownership.

b.

Allows individuals time away from
practice.

They can

t~ke

off as much time

as they want because no work - no pay!

c.

1.

Fewer

weekends worked

2.

No weekends worked

3.

Fewer nights worked

4.

No nights worked

5.

More days off

6.

Longer vacations, etc.

Allows the younger members of the
practice an opportunity to work for
and earn more· money.

d.

Rewards the person who stays at home
and gets the work done, while some of
us

run to meetings, president of this

or that.
b.

The details of our point system are a result
of an arbitrary value of points we put on days.
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nights and weekends worked.
1.

An example of the point card is shown
below

VETERINARIAN:,_ _ _ _ _ _ _ _ _ _ _W,EEK._·_ _ _ _ _ _ _POINTS:, _ _ _ __
Regular Work Days
A.M. 8-12
P.M.
Night Prime
Back-up & Office
Office
Back-up

6 points
4 points
8 points
4points
2 points (minimum) or 1 pt./hr.
2 points

Saturday

TUES.
WED.
THURS.
FRI.

A.M.

8 points

P.M. Prime
P.M. #1 Back-up
P.M. 112 Back-up
Night Prime
Night Back-up

6points
3 points (minimum) or 1 pt./hr.
1 point/hour
10 points
3 points

Sunday- Holiday
A.M.
P.M. Prime
P.M. Back-up
Night Back-up
Night Prime

MON.

SAT.
SUN.

TOTAL

8 points
8 points
3 points (minimum) or 1 pt./hr.
3 points
10 points

Practice Extension
Lectures and Discussion
Special Service Request

2 points maximum (Economic Benefit)
1 point/hr.

2.

During the calendar year, we pay a socalled base or subsistance salary.

This

can be any level which the practice decides
is necessary for maintenance and to keep
the personal creditors away.

This can be

paid weekly, bi-monthly or monthly.
3.

At the end of the year, the owners of
the practice must decide the total net
salary provided for the past year.

4.

All the points earned, by all individuals
producing points, are added up to yield
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a total number of points produced.
5.

Total points produced is divided into
the total net produced by the practice.
This will give a value for each point.

6.

Each owner's points earned are multiplied
by the value of each point.

This

yields a total value the practice owes
each individual member.
a.

In most cases, the practice will owe
each member an additional sum.

b.

It is possible, if an individual took
8-12 weeks vacation, plus continuing
education, and still was paid regular
salary throughout the year, they may
owe the practice money.

7th Commandment - Establish and maintain communication
between all members of the practice.
In a busy, large animal practice, this may be the
, hardest commandment to follow.

We need all types

of communications.
1.

Personal communication and concern for all
members of the practice and their families.
a.

We do not want or need gossip.

b.

Can you cannot become nosey about someone
else's

per~onal

life?

Stay out of other

people's lives.
c.

Separate your personal and professional
life.

d.

Do not act like a God over new employees.
No one has any right to tell anyone whom
they should or whom they should not
socialize with.

e.

Do ask questions such as:
1.

How is your son doing in football?

2.

How is your daughter doing in the school
play?

3.

How is Steve getting along in college?
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4.

How is your wife, Mary, doing after
her bout with the flu?
Remember, be concerned, but not nosey.

2.

Professional communication.
Lack of professional communication is the
major cause of group practice failure.
a.

Get your professional staff together as
often as possible.

We call these clinic

conferences and meet each Monday at 6:30 am
1.

I feel every group, regardless of size,
should meet once each week.

This weekly

meeting should be at a scheduled time
and location.
2.

I feel this is the most important

1~-2

hours spent each week, if you want a
successful group practice.
b.

At the professional clinic conference, all
personnel should be able to freely communicate
likes and dislikes about the practice,
colleagues, and lay staff, plus any or all
things that are bothering them.
1.

Procedures and practices one disagrees
with.

2.

Policies that irritate are troublesome!

3.

Attitudes, dress, and appearance of
professional staff.

3.

4.

Discuss specific cases.

5.

Report new procedures, etc.

Social Communication.
a.

Have clinic sponsored and clinic financed
social functions.

b.

Several rules should be followed:
1.

Not too often

2.

Control the amount of alcohol, if any
is to be served.

3.

Have the functions free for lay employees,
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their husbands, wives, and girl or boy
friends.

Make sure your wife and all

veterinarians' spouses are in attendance.
You do not need, "They are too good for
us."
8th Commandment - Write all policies, rules and regulations
down
If items are discussed, approved by majority vote,
recorded, and in certain instances signed by the
individual, very few problems will arise.

If you wait

until the problem exists, then try to establish a
policy, all types of trouble is created.

Have a policy

and record the policy on the following i·tems:
1.

Vacation policy and procedures.

2.

Sick leave

3.

Maternity leave

4.

Write out all job descriptions and have all
employees sign them.

5.

Emergency time off policies.

6.

Disability policy and procedures for both
professional and lay employees

7.

Immunization recommendations

8.

Telephone answering protocol

9.

How patients are entered and discharged from
the hospital

10.

Office

lL

Etc.

fee schedule and dispensing prices

9th Commandment - Remove wife, girlfriend, and all
family members from the practice
Violate this rule, and the prattice will explode
quicker than with the violation of any other
commandment.
10 ccmmandement - Get out of the large animal practice

when it no longer becomes f_un! !
If you have love and respect in your heart, then
establish goals and objectives, plus practice good
medicine, all practices will have happy clients.

-42Happy clients yield net dollars for the
veterinarians to share.
This formula always producing a "Successful Large
Animal Group Practice."
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The Role of "Computers in a Dairy Practice
R. s. Morris
Department of Large Animal Clinical Sciences
College of Veterinary Medicine
University of Minnesota
St. Paul, MN 55108
TEE COMPUTER AS A DISEASE
The spread of computers over recent years can be likened to
a developing epidemic.

Once concentrated in a few "foci of infection"

and quarantined so that relatively few people came in contact with
them, computers have now broken out from the quarantine barrier and
can be found in an amazing variety of places, performing many diverse
functions.

An "infective dose" used to be so large and cumbersome

that all that the user ever saw was indirect evidence of infection,
such as paper printouts and computer cards.

Now equivalent computing

power can be made available on an office desk.

The current trend

..

is to a virus-like role for computers, in which they disappear into
most devices we

us~

from automobiles to veterinary laboratory

equipment, and become incorporated into the basic structure of these
units.
It is almost too late to consider whether or not computers will
become widely used in dairy practice.

They will.

The real issue is

how to ensure that they are used productively.
If they are to benefit the operation of a dairy practice, an
intelligent, methodical and cautious approach must be adopted to
determine when and how computerized systems will be introduced to a
particular practice.
The claim that a computer "made a mistake" or "couldn't cope with
the problem" is almost always an excuse rather than an explanation.
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The reason why computers sometimes produce surprising conclusions
is that they faithfully follow the precise instructions given to

them.

The

problem lies in the fact that we are not as rigorously

logical as computers, and we give them misleading or inadequate
instructions.

The same flaws of logic are often evident when

computers are purchased and systems designed.
When you as veterinarians are considering how a computer would
be of value to you, you need to work through a logical series of
choices and decisions, which will be good preparation for subsequently
developing an ordered approach to implementing the plan you decide upon.
With the right preparation and planning, computers can make
practice more profitable and rewarding.

With the wrong approach, they

can become a millstone which drags the practice down.
This paper will consider the sequence of decisions which must
be made in relations to computer use.

Following papers will discuss

examples of the practical lise of computer systems, especially as
herd monitoring tools.
USES OF COMPUTERS IN A DAIRY PRACTICE
1.

Monitoring and Evaluation of Health and Production in Dairy Herds
Over the last decade a variety of computerized monitoring systems

have come into use and the number of competing systems available is now
expanding at a faster and faster rate.
For a veterinarian who is involved in reproductive management work
in dairy herds, or possibly also in broader services such as nutritional
advice and health management, it is essential to collat.e and analyze·
herd records.

This can be done by hand, but (speaking from experience)

it tends to be inaccurate, tedious, time-consuming and not very
cost-effective for either the veterinarian or the herd owner.

---------------------------------------------;-------------
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The whole point of monitoring systems is that they are quick,
sufficently accurate to provide a basis for further action, and
informative both about whether or not a problem exists and about its
likely cause.
If well used, a computer system can achieve these objectives
much more successfully than a manual system.
There is a tendency for computer systems to provide far too much
data back to the user, and this temptation should be avoided.
The aim should be to distill from herd data a relatively small
number of indicators which provide the information which is essential
for action.
Accurate diagnosis of herd problems depends on discerning a
pattern in both numerical data from herd records and the clinical
and laboratory findings obtained by investigating the herd itself.
Veterinarians are skilled in interpreting qualitative data, but are
mostly in difficulties when dealing with numerical data.
A good health monitoring system will present numerical data in
a form which is easy for the veterinarian to comprehend and interpret.
It is best to divide the figures into "performance indicators" which
tell you whether the herd is close to target levels of achievement,
and "diagnostic indicators" which help to identify the causes of
suboptimal performanceo
For example, in reproductive performance we have used the following:
Performance indicators:

Calving to conception interval (both mean and
standard deviation)
Lactation length
Calving pattern throughout the year
Age at first calving (mean and standard deviation)
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Calving to first estrus interval
Ration of single estrous cycles (18 to 24 days)
to double cycles (39 to 45 days)
Relationship between first service pregnancy rate
and 30-day

non-return rate.

In interpreting these and other indicators, the spread of results is in
many cases just as important as the average, and the computer is
invaluable for analyzing patterns of this type.

Time trends are also

very informative and can be analyzed by computer far more easily than
by hand.
A computer is particularly useful for evaluating relationships
between various factors, such as between individual cow yields and
reproductive performance, or between feeding systems and herd yield.
The items which should be covered in a health and productivity
monitoring system will depend somewhat on local management systems (and
the system adopted should be flexible so that it can be molded to suit
the needs of particular clients).
Some of the areas which should be covered include:
Milk yield and composition (from DHIA records)
Reproductive performance
Mastitis
Culling
Clinical diseases
Calf management
Frequent reports should be produced to monitor progress and to
provide "action lists" to assist the dairyman in his daily work.
Periodic review reports covering the past 12 months should be
produced at least every six months.

--------------------------------------------
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A second very valuable application of computers is in offering
systems for calculating the best way to achieve some goal on an
individual farm (such as formulating a nutritionally adequate and
economically sensible ration) or for evaluating the consequences of
particular actions the dairyman may have in mind (such as constructing
a new building, or stopping teat-dipping for mastitis control).
Quite a range of such decision aids is becoming available, although
less in the livestock health and management area than in other fields.
These aids are particularly useful in cases where repeated calculations
are required with varying assumptions.
Some of the areas in which computer decision aids can be used
include:
(a)

Least-cost ration formulation, using linear programming.

(b)

Budgeting procedures to evaluate the likely consequences of a
major management decision.

(c)

Predicting trends in milk production or other aspects of herd
performance by extrapolating from known data.

(d)

Reconciling feed requirements and availability.

(e)

Evaluating the consequences of particular decisions concerning
disease control and herd management, using computer models of
the subjects (such as mastitis control, reproductive management).
This general field will grow rapidly over the next few years.

3.

Veterinary Practice Financial Management
A practice computer can be used for procedures such as billing

clients, handling the accounting of supplies and payroll, inventory
control, and forward planning of the business aspects of the practice.
Packaged computer programs are available for all these functions,
but careful evaluation would be necessary to ensure that they
genuinely met.the needs of the practice.
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Office Management in the Veterinary Practice
A microcomputer will easily pay for itself just through savings

in word processing, if there is a significant volume of typing and
document preparation in an organization.
In addition, the computer can be used for appointment scheduling,
keeping records of information required by the veterinarian, and
other routine office management tasks.
In the future, a growing area will be the use of practice
microcomputers to communicate with other computers elsewhere.

If

well organized, this can be very cost-effective because of the rapid
rate at which information can be transferred along telephone lines.
Progressively, printed textbooks will be replaced by constantly
updated information banks, with which an individual will deal by
outlining what he wants to know.

The computer will seek clarification

from him, and progressively define a search procedure which will lead
it to the information he is seeking.
Another growth area will be in electronic mail.

This will

progressively replace the telephone, written mail and equipment
such as telex machines.

It will be used to transmit laboratory results

back to practices, for ordering of supplies, and for transmission of
newsletters and other documents from organizations.

It will also be

a time-saving way for people in larger organizations to keep in contact
and exchange information.
STEPS IN SELECTING A COMPUTER SYSTEM
If you wish to purchase a computer system to carry out any or
all of the tasks describedabove, you need to undertake a
selection process.

logic~l

There are numerous issues involved in the selection

process and you should take some time to learn a little background
in order to avoid spending money on inappropriate equipment and
programs.

The following list is a very brief introduction to the
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Step 1

Define Your Needs

Time spent on deciding and documenting what you actually want to
achieve with a computer system will be repaid handsomely in quicker
development of the system.
want

People usually think they know what they

to do, and only when they are committed to a

lpossibly inappropriate)

course of action do they re?tlize that their thoughts were much too
vague.

A written plan will be very helpful to you, and to anyone

with whom you deal (such as computer salesmen, programmers, etc.).
Your "user requirements analysis" should include estimate of
data entry time per day or week, number of pages of material to be
printed per week, total information storage requirements etc, as well
as clearly stating what functions you wish to carry out.
The development plan should include consideration of timing.
Your plans will have to be implemented over a period, unless you
decide to buy a totally packaged system.

You should decide on

development priorities and tentative dates for implementation of each
stage.

With the current rapid rate of development in computer systems,

whatever you buy should be capable of coping with future expansion.
You should, however, avoid buying any equipment which will not be
effectively used within 12 to 18 months.

There will undoubtedly be

much better and cheaper equipment available for the purpose within that
time, whatever the activity.

For example, you may opt for diskette

storage now, but should plan ahead for a dick-based system to be
implemented in the second or third year.
Step 2

Look For Readymade Programs

Program development costs are far higher than equipment costs,
and if possible you should purchase most or all of your programs.
Costs may look high for some programs, but the cost of developing them
yourself will be much higher unless you do it personally, for pleasure

-sorather than as a business venture.
Most microcomputers come with a range of programs ("applications
software"), and a package purchase may save money.

You are, of course,

then locked into that brand of computer.
Readymade programs may be made available to you in "source code"
form, which will permit you to enhance them or adapt them to your own
requirements since you can read the program.

More commonly, programs are

sold in "object code" form, which makes it impossible to alter them.
You must then be very sure that they completely meet your needs and
that they will operate without difficultly on your chosen computer.
Programs in object code form are appropriate for generalized
systems like word processing and financial data analysis, but are much
less satisfactory for strictly veterinary applications.

In those

cases you will probably need to adapt them to your needs, or have the
author agree to do the modifications.
As a general rule, be wary of programs written for veterinary or
agricultural applications by people or organizations who are not fully
familiar with the subject area.

They may be beautiful programming,

but they are almost invariably poorly suited to coping with the realities
of livestock production.
In evaluating programs you should do ample trail runs with real
data to ensure that you will be getting

~

program which works correctly

and does what you want.
You should take account of the operating system under which the
programs run, the language in which they are written and the minimum
equipment ("hardware configuration") you need to run the system.
will need this information in later steps.
you reach the final step in this sequence.

You

Do not buy anything until

-51Various package programs are available for dairy health and
production monitoring, including DAISY (University of Reading, UK)
the system developed by the University of Melbourne, Australia and
some privately developed
Step 3

u.s.

systems.

Evaluate Alternative Operating Systems

A computer requires a program to do anything, but it also needs
the more fundamental set of

progr~s

which operate the equipment.

These vary in quality far more than the hardware and will greatly
influence what you can achieve.

More important still, they determine

how likely you are to have problems with lost data, unreadable information, and so on.
In main-frame and minicomputers, the operative system is usually
adequate to meet most needs.
is required.

In microcomputers, much greater caution

Moreover, there are so many brandsof machines that you need

to have a widely used operating system if you plan to buy
programs.

Some machines are available with more than one operating

system, so that you can use programs from various sources on them.
At present, most microcomputers are "8-bit machines," which
means they handle 8 "bits" or units of information at a time as their
basic building block (known as a "word").

The new microcomputers

coming onto the market are "16-bit machines."

These are faster and

more efficient, and the trend will be toward 16-bit (_and later 32-bit)
machines, as the technology of microprocessor chip manufacture .evolves.
There are relatively few types of microprocessor chips
available, so computers which look quite different commonly have the
same chip.

In selecting equipment, a relatively safe choice in an 8-bit

machine is a Z-80 processor and the operating system CP/r-1.

For a 16-

bit machine, the 8088 processor and the operating system MDOS (and/or
extended CP/M) look like the best choice at present, although changes are
occurring rapidly.

-52Some manufacturers are now offerring equipment which has both
these processors and operating systems.

This widens the range of sources

from which you can purchase programs.
Step 4

Consider the Choice of Program Languages

If you plan to buy programs in source form, and especially if you
plan to have programs developed specifically for you, then you must
make decisions about programming languages you will use.

Most current

programs of interest are in BASIC or FORTRAN, but languages of growing
future importance will include PASCAL

and micro COBOL.

PASCAL is much

easier to transfer between brands of microcomputers than the older
languages, and will probably be the most widely used microcomputer
language for the next few years.
Step 5

Decide What Units of Computer Equipment You Need

The first decision is whether you should have your own equipment,
or pay to use external equipment.

Assuming you decide to purchase or

lease your own equipment, you need to decide what you want.

You will

need the computer itself, plus a video-scree (CRT) display.

You will

also need a printer, which can be either the cheaper dot-matrix type or
a letter-quality printer.

You will need to consider the speed of the

printer if you plan to print a lot of material.

Information storage will

probably be on diskettes {floppy disks) , and/or hard disks.

There must

be some system of copying information, so that you can reconstitute the
system if anything goes wrong.

Diskettes are most common for this

purpose, but tapes can also be used if the volume of data is large.
Provision should be made for communication with other computers by
means of a communications interface.
Step 6

Evaluate Alternative Equipment Suppliers

This step, which is commonly underaken first, belongs at this
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late stage of the selection process.
You should investigate potential suppliers to determine how compatible their equipment is with your needs and budget.

You should make

inquiries about service for the equipment, and you should test out both
the hardware and the software for brands which look attractive.
Step 7

Prepare in Advance for Problems

Just as in manual systems,there will be problems in implementing
a computer system.

Before you make your decision, reassess to ensure

you are not letting yourself in for problems which could have been
avoided.

Ensure that your system will grow with you as you develop

expertise, and is protected against major problems (inadequate programs,
loss of data due to insufficient back-up copies, etc.).
Step 8

Make a Decision

Put all of the information you have collected together and make a
balanced decision after weighing up the considerations.

No system will

be perfect, but choose the approach which has no insurmountable problems
and will come closest to meeting your needs.

Having made the decision,

stop looking at choices you might have made.

There will always be

something better available next month, but you will never get started
if you wait for it.
Step 9

Implement the System

Once you have made the decision, get your chosen system going
as fast as possible since that is the only way to uncover and solve the
problems, and to get positive results out of it.
CONCLUSION
With the advent of microcomputers at prices considerably lower
than those for new automobiles, computerized systems will become an

-54increasingly valuable tool for veterinarians in dairy practice.

At

this relatively early stage in their adoption, great care is required in
deciding what to do.
A careful evaluation should be made to decide what you would
use a computer for in your practice, when would be an appropriate time
to start, and how

you plan to turn the idea into a functioning and cost-

effective part of practice operations.
This paper has endeavored to set out some of the considerations,
but consultation with other users and some "hands-on" experience at
using systems will clarify the issues for you.

A careful evaluation

of the development stages is then necessary to guarantee success of your
system.

-55FAHRMX:

A COMPREHENSIVE DAIRY HEALTH

MANAGEMENT SYSTEM FOR THE VETERINARIAN
c. D. Gibson
Dept. of Large Animal Surgery and Medicine
Michigan State University
East Lansing, Michigan 48824

INTRODUCTION
computer systems have been developed over the past ten years for
many phases of dairy production~- 6

The goals of the Food Animal

Health Resources Management System (FAHRMX)

include integrating

many of these programs into a compre-hensive record keeping system
for the dairyman.

In order to accomplish this, FAHRMX will util-

ize information from many sources and provide

data to many dif-

ferent areas from the data generating source, the dairy unit (Fig.

The primary user of the system will be the dairy manager and the
system will be primarily geared to meet the needs of the dairy
unit.

These needs include health and production information for

each individual cow as well as the herd as a whole.

In addition,

the system is intended to provide cost-benefit data of disease
impact, epidemiological information as well as disease incidence
. f orma t•~on. 2

~n

In order to accomplish the above goals, the system

must be easy to access and use by the dairymen and veterinarian,
but be accurate and encompass all phases of the health of the
dairy herd.

u.
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MATERIALS AND METHODS
The computer hardware utilized by FAHRMX consists of PDP-11 Digital
computers with teletype printers and dumb terminals for office and
farm interaction.

These units are coupled to the main frame

Cyber-750 system by acoustic couplers with auto-answer capability
(Fig. 1).

The Rt-11 operating system is used and all programs are written in
Fortran language in a manner designed to facilitate adaptation to
most other microcomputers.

The FAHRMX software provides for max-

imum flexibility by use of a variable length cow record and the
easy addition of new codes.

FAHru{X is adaptable to a wide variety

of management practices through the use of 49 variables which managers can adjust to suit their individual needs, i.e. length of
lactation, time of first service, and vaccination events.

Infor-

mation provided include action lists regarding heat expectancy,
dry off, calving dates, immunizations, reproductive exams, and other
information which is helpful to the manager.

All codes are letter

abbreviations o£ the data being entered, allowing for easy recall
and memory (Fig. 2).

The FAHRMX is currently being used by 12 Michigan dairy farms which
are serviced by four veterinary group practices.
use Dairy Herd Improvement Association Inc.

These farms also

(DHIA) programs as

well as other computer programs eg. Michigan telplan or telfarm.
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Data is currently recorded at the farm on a simplified 8 x 11
health form (Fig. 3).

All entries are written in longhand

using common English terms or abbreviations.

A prompt system

is printed on the duplicate record reminding the manager as to
the type of data required.

The original farm record is mailed to the veterinary office
each week by U.S. mail or by electronic mail.

1

These data are

entered into the computer record by office personnel prior to
generation of the weekly report.

The report is then mailed to

the client by the same methods as above described (Fig. 4).

A weekly action sheet is generated for use by the farmer as well
as reproduction and health records for the routine preventive
health programs performed by the veterinarian (Fig. 4, 5).

The

health records are maintained on each cow in the herd in two
files, a short history file since the last calving event and
a lifetime history on each animal from birth to death (Fig. 6).

The field service unit of the College of Veterinary Medicine,
Michigan State University currently has 5 herds in the FAHRMX
system.

Disease incidence data obtained during the first 8 months

of operation is shown in Table 1.

1

. h'1.gan State Un1.vers1.ty
.
.
Comne t , M1.c

TABLE I
Disease incidence/cow-month*
Herd Number
3

5

Total

69

153

415

7

8

6

455

552

918

1

2

99

29

65

5

5
145

I

4

00
1.{")

I

total cows in herd
total months on
report
total cow-months

'
495

No.

R

No.

R**

No.

R

1
9
1
4

2
18
2
8

1

7

10
5
2
1

2
1
4
2

1

7

3

21

1

2

1
1

2
2

2

14

1

2

4

8
10

No.

R

No.

2565
R

No.

R

Reproduction
cystic ovaries
metritis
abortion
retained placenta

1

- 1
3
5

2
2
7
11

2
7

4
13

3

5

1
1

2
2

8
40
1
9

9
44
1
10

12
57
5
21

5
22
2
8

12

5

Digestive
off feed
diarrhea
displaced abomasum
hardware

2

2

5

2

3

3

6

3

1
20

1
22

6
25
2
1

3
10

84

33

Metabolic Disease
milk fever
ketosis

1

2

Foot and Leg
lameness
foot rot
abscess
corns

5
2
1

Mastitis

*Cow-month
R**

29

=

2

1

4

2
59

9

131

total cows x months on report

= Cases per 1000 cow months

1

2

15

27

30

33

•8

•4
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The FAHRMX is designed to integrate, and analyze the disease
and management data which will impact the production of the
dairy farm.

To accomplish this, entry of raw data must be ac-

curate, current and complete.

Therefore, data input and re-

trieval must be on at least a weekly basis.

The computer storage of accurate day to day records of all events
in the dairy unit which impact on the production of milk provides a complete accurate data base for decisions by the manager
and veterinarian as well as a source of information for many
other scientific studies.

The duplication of records at the farm

and in two or more computer records provides a safety factor
for record keeping.
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SUMMARY
A computerized health record system has been developed for dairy
farms.

The system is a farm animal health record management system

called FAHRMX and was developed to provide an accurate data base
for determining the cost-benefit of disease management systems on
food and fiber production in the United States.

The system employs

minicomputers in veterinary clinics with terminal connections on
dairy farms.

Computers in the veterinary clinics have the capability

of interfacing with a MSU computer system which will allow for
statewide summarization of health data.

The program is developed to use a letter code prompt system and
employs video screens as well as teleprinters for retrieval information.

The program is divided into reproduction, mastitis,

medical, surgical, and program health parameters.

A series of

summary reports and action sheets have been developed for both the

-61manager and the veterinarian to utilize in decision making and work
efforts.

Some examples are:

pregnancy examination, prebreeding

examination, examination of problem breeding cows, cows anticipated in estrus, cows to be dried off, calving dates, and
animals due to be immunized for various diseases.

Other parameters such as sire selection, milk productionand somatic
cell counts are included by linkage to DHIA programs.

The cost-

benefit study includes cost analysis of disease preventing health
programs, morbidity cost due to both diseases and their treatment
and effects on production.

At the conclusion of the five year

study a data base for cost and incidence of various diseases
encountered daily on dairy farms should be provided.
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MSU
Main Frame Computer
Central DATA Base
COMNET COMMUNICATION SYSTEM
Teleplan

Front End Processor

Telefarm~

Campus
Terminals

-----------·

Dairy Dept.
En vir. Tox.
Ane HUSe

Message Switching

/

Data Management
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Screen
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Auto
Answer

Manual

~

~

----------1
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-
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-
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Farm C
Dumb Computer

Farm D
Small Camp.

I
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FI\IIRMX COI)E LIST

******************

19-,lAN-R2

<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<
LEVEL 0 -- EVENT
)))))))))))))))))))))))))))))))))))))))~))))))))))))))))))))))))))

Ace/injury
Born
Bred
Calving
Culled
Veterinary Diagnosis
Died
Disease report (farmer)
Dried off
Embryo Xf er
Heat report
Lab report
Other
Preventative treatment, Farmer (Vaccinations etc)
Preventative treatment, Veterinarian
Production data·
Purchased
Repro exam

ACC
BORN
BRED
CALV
CULL
DIAG
DIED
DIS
DRY
ET
HEAT
.LAB
OTH
PREF

PREV
PRDD

PUR
REP

FIGURE 2

FAHRMX DAILY REPORT

Michigan State University
Dept. of large Animal Surg
r----,r-------r---~-----------and medicine
East lansing. Michigan

Herd:

DATE

-- -··-·--··-··

EVENTS and COMMENTS: I See Prompt Ust I

ANIMAL NUMBER

~70

13.5
7?~

,.

..

••

,,

FIGURE 3
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*Selected Examples of Weekly Report Printout

STATUS OF TOTAL HERD

NUMBER OF CATTLE

CALVES <15 MONTHS OLD -----------------------------BREEDING AG~ HEIFERS - )15 HON OLDr NOT P~EGNAN~ --PREGNANT HEIFERS - PREGNANT FOR FIRST TIME --------FIRST CALF HEIFERS - HAVE HAD ONE CALF ------------OLDER COWS - HAVE HAD TWO OR MORE CALVES -----~-----

37
10
4
14
55

TOTAL HERD -----------------------------------------

120

ANIMALS TO WATCH FOR HEAT, BY 'DAY

---------------------------------------------------------------------------30-JUL-81 #467.
TESS
Veterinarian prediction
MOSSY

1819
1711
1896

FRAN

Isabell

Blood seen 19 days ago
Veterinaian prediction
Bred 42 days ago

COWS TO HAVE BEEN DRIED OFF (60* DAYS DRY)
19-JUL-81 (9 d.a.) # 209 MABLE
20-JUL-81 (8 d.a.) # 345 SARA
21-JUL-81 (7 d.a.) # 987 BABES

Is now 305 d.i.m.
Is now 307 d.i.m.
Is now 308 d.i.m.

Will calve in Sl"days
Will calve in 52 days
Will calve in 53 days

-

••••ece•••••••••••••••~e•••e•••••s••••••••••••••••••••oee••••••••••••••••••

.

CALVING CALENDER
DUE DATE COW NUMBER
2-JUL-81
2-JUL-81
5-JUL-81
15-JUL-81
27-JUL-81

#3456
#2986
#2321
16666
19998

COW NAME

SIRE

VALERY
BETH
TARA
STORMY
NORA

GEMINI
POLYTECHNIC
BLACK BART
BOOniAKER
MARS

NEED IBR AND PI3 VACCINATION (7* DAYS OLD, 6* MON. OLD, 12* DAYS POST PARTUM)
25-JUL-81 (3 d.a.)
I 545
IS NOW 10 DAYS OLD
25-JUL-81 (3 d.ae)
# 879
BETTY
IS NOW 15 DAYS POST PARIUM
•••••••••••••••••••••••••••••••••••••••••••••••••••• ~ •••••••••••••••••••• 0 ••

NEED BRUCELLOSIS VACCINATION (90* DAYS OF AGE)
26-JUL-81 (2 d~a~)
I 818IS NOW 92 DAYS OLD
18-JUL-81 {10 d.a~) # 489
ALICE
IS NOW 91 DAYS OLD
FIGUP.! 4
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cows
t
199
229
247
271
272
279
282
289
292
424
429

TO HAVE UP fOR REP~ODUCTIVE EXAK
· 14-APR-82.

Name.

Reason

Comnsenlli

25
4LILLIE
77ALICE
63INA
15QUEEN
14
48HONEY.
81KSBOOT
35GEK
73EHHA
16GOLDIE

Anestrus
Anestrus
Post. pa rtua
Post partu~a
Post Part.ua
Post partu11
Post partua
Anestrus
Post. parlua
Anestrus·
Post partua

O.Pen· 67 da':ISI
Qpen 95 da':ISI
OPen 54 da':ISe
Qpen 27 da':ISe
OPen 25 da':ISe
Qpen 30 da':lse
OPen 39 da'YSe
Qpen 176 da~s1
OPen 25 daYSe
Qpen 90 daYS I
Qpen S4 da':ISe

FIGURE S

REPRODUCTIVE EXAM WORKSHEET -- 14-APR-82
468 74LASS

Pre~

check <Bred 16-FEB-82. Bred ~X. OPen 210 da'Y
Anestrus <OPen 210 da':ISI no heat for last ~Z days,)
2 CALV
DIS OXYrO/IU/
BRED·SIREr'PERSUADER ' /
DIS HAST/
~IS
HAST/PRDFrO/GENTrO/
REP U/EN/RO/CLrJO/L0/5/
1 BRED SIREr'SIHOH ' /
8 BRED COHr'DUE NOV 26'/
9 PREV LEP5r1/

16-SEP-81
17~0CT-81

S
J
6
•
4

11-DEC-81
2-JAN-82
19-JAN-82
12-FEB-82
15-FEB-82
16-FEB-82
12..:HAR-82
U ---------

RO --------

Heat in

da'!:ISe

Recheck in

da'YS•

LO --------

TX ---~---------------------------

-----~~----~------~-----~--~~~-----~-~---~~~~~~-~--~---~-~-~~~-~---

469 37HATTIE
26-0CT-81
10-NOV-81
11-NOIJ-81
9-DEC-81
3-FEB-82
12-MAR-82
12-HAR-82
21-HAR-82

CYstr Om• (Diasnosed on 21-HAR-82. OPen 170 da~s.)
Anestrus <OPen 170 days, no heat for t,st 70 daYs,)
2 CALV FE/COlir'HEDI'/
4 REP U/EH/RO/S/LO/Fr15/
5 DIS H/OXY,O/IU/

S DIS
J .BRED
6 REP
8 PREV
1 DIS

IU/OXYrO/
SIRE,"LESTER 1 /
U/EN/RO/Fr10/LO/Clr30/COHr!POSS ABORTION7'
LEPSrl/
CYrO/CLrO/HCGt1/
FIGURE 6
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TABLE OF CONTENTS OF OUTPUT
I.

WEEKLY REPORT
HERD INVENTORY
ACTION LISTS
1. MANAGEMENT AND PREVENTATIVE ACTION NEEDED, BY DAY.
a vaccination, worming, dry-off, expected calving
2 • ANIMALS TO WATCH FOR HEAT, . BY DAY
3. HEIFERS TO OBSERVE FOR HEAT
4.
RECENTLY CALVED COWS TO OBSERVE FOR HEAT
5.
CALVING CALENDER
6
OVE?.f:P'S LIST, BY REQUIRED ACTION
7. OVEk;JE LIST, BY ANIMAL (SAME INFORMATION _AS LIST 3)
C. COWS FOR REPRODUCTIVE EXAM
1. PROBLEM COWS
2.
POST PARTUM CHECK
3. FAILED TO CONCEIVE
4.
NO OBSERVED HEATS
5. PREGNANCY CHECK
6.
PREGNANCY RECHECK
7. ABNORMAL HEATS
7. OTHER COWS TO BE SEEN
A
B

I. MONTHLY REPORT
A.
REPRODUCTIVE INDICES
B.
DISEASE REPORTS
1. .ITEMIZED COST OF DISEASE, BY DISEASE
2. DISEASE INCIDENCE AND COST, BY MONTH
3. DISEASE COSTS, BY ANIMAL
C. LACTATION CURVES
D. CURRENT FARMER SELECTED VARIABLES
E.
FROZEN SEMEN INVENTORY ·
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REPRODUCTIVE EXAM WORKSHEET -- 14-APR-82
t

468 74LASS

Pres check <Bred 16-FEB-82.
Bred 3X.
OPen 210 daYs.)
Anestrus COPen 210 days, no heat for last .57 days,)
2 CALV
5 DIS OXYrO/IU/
3 BRED SIREr'PERSUADER ' I
6 DIS MAST/
6 DIS MAST/PRDFrO/GENTrO/
4 REP
U/EN/RO/Clr30/LO/S/
7 BRED SIREr'SIMON ' I
8 BRED COM,'DUE NOV 26'/
9 PREV LEP5r1/

16-SEP-81
17-0CT-81
11-DEC-81
2-JAN-82
19-JAN-82
12-FEB-82
15-FEB-82
16-FEB-82
12-MAR-82

u

--------- RO -------- LO -------- Heat
TX ------------------------------- Recheck

t

469 37HATTIE

2
4
5
5
3
6
8
7

U ---------

CALV
REP
DIS
DIS
BRED
REP
PREV
DIS

12-DEC-81
12-DEC-81
15-DEC-81
23-DEC-81
15-JAN-82
12-FEB-82
27-FEB-82
12-MAR-82

RO --------

daYs.

Heat in

days,

Recheck in

daYs.

LO --------

Pres check <Bred 27-FEB-82.
Bred 1X.
OPen 123 days.>
Anestrus <OPen 123 daYsr no heat for last 46 daYs~)
3
3
3
3

2
4
5
6

CALV
[liS
DIS
DIS
REP
PREV
BRED
PREV

MA/
PLAC/RET/
OXYrO/IU/
IU/OXY,O/
U/TONE/RO/Fr15/LO/Fr10/
RESBr1/
SIREr'WILLOW'/
LEP5r1/

--------- RO -------- LO ______ __ Heat
TX
------------------------------- RechecY..

u

in

FE/COMr'HEDI'/
U/EN/RO/S/LO/Fr15/
M/OXYrO/IU/
IU/OXYrO/
SIREr'LESTER'/
U/EN/RO/Fr10/LO/CLr30/COMr'POSS ABORTION?'/
LEP5r1/
CY,O/Clr0/HCG,1/

TX ------------------------------471 1CATHERI

daYs.

Cystr
Omm <Diasnosed on 21-MAR-82.
OPen 170 days,)
Anestrus <OPen 170 daYsr no heat for last 70 days,)

26-0CT-81
10-NOV-81
11-NOV-81
9-DEC-81
3-FEB-82
12-MAR-82
12-MAR-82
21-MAR-82

t

in

_,

in

days,

in

da\:ls.
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OVERDUE LIST, BY REQUIRED ACTION. THINGS TO HAVE OCCURED ON THE
INDICATED DATES
TODAY'S DATE 28-JUL-81
* Indicates a farmer 'designated variable

=

d.a.

days ago

. . ... ... . . . .. .. . ... . . ... . . .. . ..... .. . . . . . . . . . . . .. .... .. .... . . .. . . .. . . . .
cows

TO HAVE BEEN DRIED OFF (60* DAYS DRY)

19-JUL-81 (9 d. a.) # 209 MABLE
20-JUL-81 (8 d.a.) # 345 SARA
21-,TUL-81 (7 d. a.) # 987 BABES

Will calve in 51 days
Will calve in 52 days
Will calve in 53 days

Is now 305 d.i.m.
Is now 307 d.i.m.
Is now 308 d.i.m.

a'a•aaaaaaaaa·aaaGaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa

NEED IBR AND PI3 VACCINATION (7* DAYS OLD, 6* MON. OLD, 12* DAYS POST PARTUM)
25:..JUL-81 (3 d.a.)
# 545
IS NOW 10 DAYS OLD
2.5-JUL-81 (3 d.a.)
# 879
BETTY
IS NOW 15 DAYS POSTPARTUM

. . .. . .. ... .... ..... .......... ... .. ............ . ..... ............. . .........
~

NEED BRUCELLOSIS VACCINATION (90* DAYS OF AGE)
26-JUL-81 (2 d.a.)
# 878
IS NOW 92 DAYS OLD
18:..JUL-81 (10 d.a.)
# 489
ALICE
IS NOW 91 DAYS OLD
•·

.......................................................................... .

NEED LEPTOSPIROSIS VACCINATION (390* DAYS OF AGE)
18-JUL-A1 (10 d.a.)
# 345
ABBY
Is now 400 days old
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CLOSTRIDIUM VACCINATION (5* DAYS OLD, 180* DAYS OLD, ANNUAL* BOOSTER
8-JUL-20 (20 d.a.)
#322
BLOSSIE
Is now 200 days old
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I>-vJ.'O/CORONA VACCINE ( 5* DAYS OLD, 28* DAYS BEFORE CALVING)
25,:..JuL-81 (20 d.a.)
#345
SUE
Is now 8 days old
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E. COLI VACCINE (28* DAYS OLD AND 7* DAYS BEFORE CALVING)
(5 d.a)
#999
SALLY
Is now 2 days before calving

~23-JUL-81
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NEED WORMING (14* days after calving)
18-JUL-81 (10 d.a.) # 890
LINDA
IS NOW 14 DAYS OLD
22,.-JUL-81 (6 d.a.)
# 194
RACHAEL IS NOW 19 DAYS OLD
~··• •
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EVENTS
Purchased

Embroyo transfer

1.
2.
3.
4.
5.
6.
7.
8.
9.

1. Sire name and/or number:
2. Dam name and/or number:

Animal. DHIA number:
Animal name:
Birth date:
Sex:
Date bred:
Service sire:
Sire name or number:
Dam name or number:
last calving date:

Digestive or Metabolic Disease
1. Type (diarrhea, bloat, intestinal parasites, hardware's, milk fever, displaced
abomasum, off feed, ketosis, bloody urine, emaciation, prolapsed rectum,
unknown):
2; Labor in munites:
3. Treatment, disage, route:

Preventive

Reproductive disease

1. Type (brucellosis, IBA, P13, BVD, E. coli, roto, lepta, clostridium, wormed,
magnet, dehorned; teat removed):

1. Type (prolapse, vaginal discharge, retained placenta over 3 days, abortion):
2. labor in minutes:
3. Treatment, disage, route:

Calving
1. Cow's status (normal calving, difficult calving, pulled calf, dam down over
12 hrs, C section, fetotomy):
3. Calf's status (normal calf, born dead, born injured, born weak, deformed,
twin, triple):
4. Name of the new calf:
5. Sex of the new calf:
6. Sire of the new calf:
I Note: If not enetered, the correct sire will be calculated)

Dried
1. Dry cow medicine:

Culled

Respiratory disease
1. Type:
2. Treatment, disage, route:
3. Labor in minutes:

Mammary Disease
1. Type (teat injury, udder injury, edema, bloody milk, mastitis, difficult milking,
unknown):
2. Description (systemic, toxic, local, RF, LF, RA, LA):
3. Labor in minutes:
4. Treatment, dosage, route:
5. Number of days milk dumped:

1

1. Reason for cull Ia specific disease, sold for dairy, behavior, conformation,
management, accident or injury, old age, poor production:
2. Disposition (slaughter, rendering, disposed, sold):

Died
1. Reason !injury, accident, a specific disease):
2. Disposiiton (rendering, disposed):

lameness or injury
1. Location (hip, shoulder, thigh, upper front leg, hock, knee, ankle, hoof, rear
quarters, midsection, neck, head, footl:
2. Area involved !RF, LA, AA, LA, proximal, distal):
3. Cause (footrot, injury, swollen joint, infection, laceration, bruise, broke bone,
sprain, unknown):
4. Labor in minutes:
5. Treatment, disage, route:

Breeding
1.
2.
3.
4.
5.

Method (AI, natural:
Sire name or number:
lnseminator's initials or name:
Post Breeding infusion, product and dosage:
Heat determined by (standing heat, detector, vet recommendation marker
bull, induced:

Heat (not bred)
1. Heat determined by (standing heat, detector, vet recommendation marker
bull, induced:

Other Disease
1. Type (pinkeye, eye injury, ringworm, scabies, nervous disorder, ear infection,
post dehorning, navel infection, skin infection, umbilical hernia, lumpy jaw,
heart problem, downer cow, grubs, unknown):
2. Labor in minutes:
3. Treatment, dosage, route:

I
0"1
\0

I

Herd: __

DATE

FAHRMX D'""T'-Y REPORT

ANIMAL NUMBER

Michigan State urmtersity
Dept. of Large Animal Surgery
and medicine
East Lansing, Michigan 48824

EVENTS and COMMENTS: ( See Prompt List I

\

•

I
-.1
0

I

MSU is an.Atfirmative Action/Equal Opportunity Institution

0·13531
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THE USE OF COMPUTER RECORDS IN DAIRY HERD
REPRODUCTIVE MANAGEMENT AND DIAGNOSIS
Norman B. Williamson
INTRODUCTION
The use of computers is accelerating the previously slowly
changing image of veterinarians on dairy farms.

Veterinarians

involved in Planned Animal Health and Production Service (PAHAPS)
are

inc~easingly

becoming involved in management advice and

consultation with farmers, in addition to their traditional role
as curers and healers of diseased and injured cows.

The

increasing role of veterinarians in management has been commonly
called herd health programming, but to many this conjours a
restricted view of the veterinarian's role-- a view of rectal
palpation and treating metritis, with little else.

Although

fertility control programs are the basis of PAHAPS programsf
they are certainly not the totality of these programs.

The

expanding role of veterinarians into management issues as well
as disease issues is appropriate, since we receive training in
husbandry, management, genetics, nutrition, and housing along
with the diagnosis, treatment, prevention and control of disease.
In many cases, "disease" problems are due more to inadequate
management than they are to specific etiological agents.

The

major reproductive limit in U.S. dairy herds today is inadequate
estrus detection (Barr, 1975).

Yet this is hardly a "disease".

However, if veterinarians ignore this as a factor influencing
reproductive performance in dairy herds, performance will never
achieve acceptable levels, no matter how well disease and infections
are controlled.

-72A critical aspect of the implementation of PAHAPS programs
is the identification of factors which limit production, regardless
of whether they are management or disease factors.

Once limits

are identified, planned and coordinated strategies are developed
and implemented to achieve and maintain optimal health and
productive efficiency within the constraints imposed by the
circumstances of individual farms.
Computers can provide aid to farmers and veterinarians in
the management of PAHAPS programs.

The use of computers for

this purpose was pioneered at the University of Melbourne.

This

paper discusses PAHAPS programs, with an emphasis on the role
of the computer in supporting the reproductive aspects of such
a program.

The paper is based on the experience gained in supervising

the operation of the Melbourne programs (Blood et al., 1978,
Cannon et al., 1978, Williamson et al., 1980) in Australia and in
Minnesota.
THE SCOPE OF PAHAPS PROGRAMS REPRODUCTIVE CONTROL
Reproductive control programs are the basis of most PAHAPS
programs (Morrow 1963, Barfoot et al., 1971, Hartigan 1972, Blood
et al, 1978, Moller, 1978).

They are a sound basis to the total

PAHAPS approach because

i.

they represent the major area of traditional veterinary

input to dairy herds
ii.

the cow's reproductive cycle governs her lactation cycle

and management
iii.

reproductive performance is usually below ideal levels

and has the potential to be profitably improved

iv.

reproductive investigation and monitoring provide an

-73obvious need for the veterinarian to visit a farm on a regular
(generallymonthly or 2-weekly) basis.
Many herd health programs in the midwest attempt to deal
with reproductive aspects of herd health programs, but go no
further.

The following areas of activity will also be included

in complete PAHAPS programs.
MASTITIS CONTROL
Minnesota dairymen consider their veterinarians to be
significantly better than other sources of information which
allows them to decrease the level of mastitis in their herds
(W. B. Brown and N. B. Williamson 1982, Unpublished data).
However only 5.5% of 130 farmers surveyed in an 11 county area
were involved in a regular program of mastitis control with their
veterinarians.

Mastitis control is an area of recognized

veterinary expertise and the addition of mastitis control component to a reproductive health program adds little to the cost
or time taken at a herd health visit.

Mastitis control should

be included in PAHAPS programs because:
i.
ii.

All herds need to control mastitis.
Effective control methods are available {Dodd and Neave,
1970).

iii.

The majority of herds can profitably improve their level
of control.

iv.

Veterinarians have the skills and equipment to implement
mastitis control programs.

v.

Mastitis control is an area of recognized veterinary expertise.
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NUTRITION CONTROL
Involvement in reproductive control eventually leads to an
involvement in nutritional assessment and in planning feeding
strategies with farmers.

Farm profitability can often be

considerably improved by changing feeding strategies -- often
by using current feed resources to better meet the different demands
of cows in different stages of their lactation cycles without
gross changes in total feed requirements.

Approaches to

nutritional control have included ration balancing, least-cost
ration formulation and the metabolic-profile approach.

Some

veterinarians do their own nutritional counselling while others
use consultants.

Both approaches may work.

INFECTIOUS DISEASE CONTROL
Parasite control and vaccination programs need to be
designed for particular environments, but they can play an
important role in improving farm profitability and reducing the
risk of losing income and capital due to disease outbreaks.
Regular control of subclinical endemic disease such as parasitism
may also be profitable as an investment for farms (Bliss and Todd,
19 7 3) •
HERD REPLACEMENT . PROGRAMS
These start with advice on sire selection.

A program including

an emphasis ensuring that adequate colostrum is consumed by
calves and consideration of their nutrition, vaccination, housing
and parasite control may considerably improve calf management.
Health checks may be conducted on calves, especially for congenital
abnormalities and navel 4..11.
may also be removed.

Supernumery teats and horns

Post-mortem examinations of calves which
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die can be of great value in identifying problem areas so that
appropriate prevention and control measures may be instituted.
MANAGEMENT AND FINANCIAL CONSULTING
Advice on management is necessary to control disease since disease
occurrence is frequently so depende"nt on managemental inadequacy and its
prevention is dependent on competency.

When management modifications

involve facilities and their design, inevitably farm financial planning
needs to be considered.

Veterinarians should consider the financial

implications of all of the options which they develop for their PAHAPS
clients.

Thus, the veterinarian operating a total PAHAPS program will

inevitably become involved in aspects of farm financial planning.
THE OPERATION OF A COMPUTERIZED DATA SYSTEM
The data system being described below is now available for
veterinary practitioners on a mail-in basis through the University
of Minnesota.

The original programs were developed at the University

of Melbourne (Blood et al., 1978, Cannon et al., 1978, Williamson
et al., 1980) and from the basis of systems supporting PAHAPS
programs throughout Australia and in the United States, Canada,
The United Kingdom, New Zealand, Yugoslavia and France.

The

success of the programs is because they provide very useful
monitoring and decision aids, but require a minimal clerical
effort when they are fully utilized by farmers and their veterinarians.
Thus the computer selects cows requiring examination, analyses
performance and provides management aid lists.

An essential

feature of the approach which is adopted is the use of performance
targets.

When the performance deviates from acceptable levels,

further analysis or investigation is initiated to define the

-76problem and to enable steps to be taken to resolve it.
Farmer Diaries
Farmer pocket diaries are where the farmer records the majority
of information on each cow.

These are designed to be carried with

the herdsmen at all times.
All cow events on the farm are recorded chronologically in
the diary as they occur, with each cow's name or (preferably)
number specified.

Events from the past also may be recorded,

provided that a date is supplied.

Any comments, such as the reasons

for breeding deferral or treatments given to cows, are recorded.
Working at least six-to-eightweeks in advance, the veterinarian plans his herd health visits for a particular month and
sends a copy of this to the data center.

It is preferable if the

planning period is six-to-twelve months in advance.
Once a month the farmer is sent a "Date of Herd Health
Visit" postcard or contacted by telephone to specify the day on
which he should send his diary sheets to the University data
center.

He tears out the top pages of each duplicate pair of

diary pages and mails them as directed.

The bottom sheets may

be retained by the farmer for day-to-day reference.

The information

from the diary sheets is transferred to a set of computer records
at the data center.
Selection List and Examination Record
Once the cow histories have been updated from the diary
sheets, a list of cows to be examined at the corning herd health
visit is made.

The list includes cows in the categories outlined

below.
One copy of this list of cows required1 which doubles as an
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examination record for the veterinarian, is sent to the veterinarian
to be used at the herd health visit, and one may be sent to the
farmer to enable him to select and hold back the cows required
for examination, if he has a free stall or loose housing arrangement or is letting his cows out to pasture.

At the herd health

visit, the veterinarian (with the aid of the farmer) records the
results of his examination of each cow and any treatments given.
A copy of this is forwarded to the data center, where the
individual cow records are updated and the new information is
entered into the computer which processes the stored information.
Monthly Report
After processing the data from the cow records, the computer
produces a "current lactation listing" and a "monthly report."
The monthly report contains reproductive indices which help the
farmer and his veterinarian assess the performance of the herd
and enable problems to be detected early.
of tables that aid in herd management.

It also contains a number

The monthly report enables

the farmer to assess his herd's recent performance and allows his
veterinarian to comment on the performance of the herd, suggest
reasons for inadequate performance, and provides a medium for the
veterinarian to suggest to the farmer methods for overcoming
problems and improving herd performance.
Computerized Cow Lactation Records
These are of two types:
1.

Current lactation listings -- These are the records used

in the management of the herd.

They contain summaries of what

has happened to each cow in the herd in her current lactation.

-78Each month the farmer receives an updated listing of all current
lactations (and also a monthly report) .

To keep the current

lactation listings up to date during a month, information recorded
in the diaries may be transcribed onto the current lactation listings,
otherwise it is necessary to look through the diary to determine
the recent history of a cow.

Events recorded in the diaries for

a month are listed on the next month's current lactation listing.
2.

Previous lactating listings -- Once a year an updated

listing of all completed lactations is sent to the farmer.
Annual Cycle
The annual cycle includes an annual farm-profile questionnaire.

This summarizes the management policies of the farm for

the veterinarian.

It provides information that is vital to the

calculation of some of the performance indices of the monthly
report and to some of the programs that produce management aid
lists.

The annual report program is run once or twice annually

and produces many tables and indices that summarize the performance
of a herd.

Year-to-year comparisons of the reports demonstrate

the changes in performance produced by the herd health program.
Each year, a predicted calving list is provided for each
herd.

This forecasts the anticipated calving dates for the herd

for the next 7 to 8 months.

Three lists in cow-name (number)

order, date order and sire of fetus order may be produced
twice per year.
A feed-planning table predicts the anticipated feed requirements of the adult milking herd, based on a knowledge of the
lactation stage, pregnancy status, and anticipated calving dates
of the herd.

This aids in nutritional planning to ensure both

adequate reproduction and production.
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FUNCTIONS OF REPRODUCTIVE HEALTH PROGRAM RECORDS
A record system should aid the management of individual
cows and the herd.

The system should allow the recording of

cow and herd histories, the assessment of current status, and the
monitoring of performance to allow the recognition of trends.

A

computerized system makes this easy.
RECORDS ON INDIVIDUAL COWS
It is essential to maintain records on individual cows to
allow individual histories to be recorded and to act as the basic
unit of which herd records are composed.

Records on cows should

include certain basic information to be useful in reproductive
monitoring.

Some information relates to the cow herself and

some to the events that occur during lactation.
The cow's identification is obviously essential and should
preferably be a number that is permanently attached to the cow.
The cow's age, date of birth and/or lactation number are useful
to record since various limits to performance may have different
effects on various age groups, especially first-calf heifers: for
example, vibriosis in an endemic situation, nutritional stress
infertility.

A record of the sire and dam of each cow is useful

in case any genetic studies should be indicated.

A means of

flagging the current reproductive and lactational status of each
cow is provided for simplified management and record analysis.
Cows can be designated as pregnant or not pregnant and as lactating
or dry.
Records include the calving date and whether calving was
normal or abnormal.

It is useful also to record the sex, fate and

identification of the calf on the dam's record; dystocia or any
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disease occurring near calving time should be recorded since this
increases the chance of subsequent reproductive problems.

When

calving is induced, this should be recorded since this also
increases the risk of cows having subsequent reproductive problems.
The dates of estrus should be recorded to allow for monitoring in
individual cows and the herd.

The reason for not breeding cows

at observed estrus should be noted, as this enables management
practices and limitations to be evaluated.

The recording of

all heats also allows nymphomaniacal cows to be identified.
Services should be recorded and designated as natural or
artificial, and the sire should be noted.

Records should include

the findings at any reproductive examinations.

The status of

the uterus and the ovarian structures should be noted to allow
an evaluation of whether cows are cycling at subsequent visits.
The date on which cows are dried off gives a means of measuring
the lengths of lactation and dry period, which are important in
determining the production efficiency of individual cows.
Records should include any diseases, injuries or abnormalities
that the cow may be observed to have as well as any treatments
given, including vaccinations.

Finally each record should end

with the date of disposal and the reason for disposal for each
cow.

The data system accommodates all of this information,

submitted through the farmer's simple pocket diary.
RECORDS ON THE HERD
Herd records represent both a composite picture and an
analysis of individual cows.

They may also be extended to provide

a profile of the herd, including its structure, the production
aims of the farmer, and the current constraints on production
including the available land, labor, and structural facilities.
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Herd records should include data on milk production, nutritional
programs, feed availability, and factors relating to production
in general as well as reproduction.

It is important to document

current management practices relating to aspects covered by a
health program, for example, the heat detection method used in
the herd, the source of semen, and who does the inseminating of
the herd.
The analysis of cow information to produce herd records
provides insights into performance that cannot be gained from
viewing individual cow records in isolation.

Epidemiologists have

long recognized that the information that can be derived from
the accumulated data of many individuals may give insights into
the population that. aren't readily apparent from viewing the
individuals in isolation.

An obvious example of this is that a

first-service conception rate for an individual cow has little
meaning, whereas for a herd in a particular age group or for cows
bred to an individual sire, it may considerably aid in identifying
problems and reaching a specific diagnosis.
MONITORING REPRODUCTIVE HEALTH RECORDS
Regardless of whether they participate in herd health programs,
most farmers periodically evaluate the performance of each cow
by reviewing the cow's record.

They may call their veterinarian

to examine the cow if they believe that there is an abnormality
in performance or that the cow requires examination, as for
pregnancy diagnosis.

This is how the reproductive aspect of

traditional clinical practice operates.
When a veterinarian offers a reproductive health program, the
evaluation of each cow's performance is formalized.

The veteri-
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acceptable.

The reproductive.aims for individual cows are that they

should:
1.

conceive at approximately 15 months of age and therefore
freshen at about 24 months

2.

continue to calve at 12 month intervals

3.

milk at an economical level for 305 to 323 days

4.

be sold for declining milk production after completion
of five to seven lactations.

However, it is a mistake to wait until cows failed to meet
these productivity-related aims before they are considered for
veterinary examination or before veterinary intervention and
management modification occurs.

To enable cows to achieve these

aims, performance must be monitored.

Reproductive monitoring

requires regular veterinary examination, generally at weekly,
biweekly, or monthly herd health visits.
In the computerized health program, cows are selected for
examination for a number of reasons:
1. they are at risk,
2. they fail to meet performance targets,
3. they require routine examination, as for pregnancy, and
4. they show excessive variation in normal function.
Examination Categories
In the operation of the program a number of examination
categories are defined.

Cows in these categories are examined

and treated to enable them to meet the target performance levels.
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Pregnancy Diagnosis
Pregnancy diagnosis is conducted on cows at a minimal
interval from breeding at which the veterinarian feels confident
in his ability to differentiate a positive from a negative diagnosis.
The minimum varies from four to seven weeks after a breeding that
is not followed by an estrus.

The computer system allows the

veterinarian to specify the time at which pregnancy diagnoses
should be selected for him.

Some cows may also be palpated for

the presence of a corpus luteum at about 21 days after a breeding
if this coincides with the time of the visit.
Postpartum Examination
Postpartum examination is conducted on all cows at two or
more weeks after calving by some veterinarians conducting health
programs, whereas others restrict examinations to cows that have
some clinically obvious abnormality near the time of calving.
The computer system deals with either approach.

It is generally

accepted, however, that examination before two weeks postpartum
is unrewarding unless a cow is clinically ill.
No Visible Estrus or Estrus Not Observed
These categories are included for examination and all cows
with no heat recorded for a prolonged period after calving or
after a heat at which they were not served, are examined to
check if cycling is occurring or if some clinically detectable
abnormality is preventing cycling.

The interval chosen before a

cow is selected may depend on the level of detection efficiency.
It should be similar to the interval at which first pregnancy
diagnosis is attempted.

Any abnormalities are dealt with at the
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visits by appropriate treatments or recommendations.

Where clinical

abnormalities occur in individuals, appropriate actions are
generally easy to decide, but herd problems may be more difficult
to define and resolve.
Cows that Fail to Conceive
Cows that fail to conceive after,two or three breedings are
selected for examination, although appropriate means of treating
the majority, which have no clinically detectable abnormality,
are still not well documented.

All cows that reach six months

after calving without a positive pregnancy diagnosis are selected
with one of the primary reasons being to draw these animals to
the farmer's attention so that he makes a decision regarding their
future in the herd.
Nymphomania
cows having three or more heats within a period of 35 days
are checked for ovarian follicular cysts.
Endometritis and Pyometra
If endometritis or pyometra has been diagnosed or if an abnormal
vaginal discharge is noted by the farmer, cows are selected to
be examined and are treated as necessary until no further
abnormality is detected or a decision is made to cull the cow.
Pregnancy Rechecks
Rechecks for pregnancy can be requested if the findings are
uncertain at an initial examination or if cows are reported in
estrus after a previously diagnosed pregnancy.

Cows are also

selected if they fail to calve 15 days beyond the anticipated date.
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No Activity Cows
This category includes cows that have had no events recorded
in their histories for more than six months.
iC~

The purpose of

requesting these cows is to check their status rather than to
examine them for abnormality.

If this type of check procedure

isn't conducted, farmers dispose of cows without recording the
fact and an accumulation of records of nonexistent cows occurs.
This tends to confuse the veterinarian and to confound analyses
of performance.
PERFORMANCE TARGETS
Setting performance targets allows herds to be monitored
against a standard.

A failure to achieve targets can then be

used as a cue to undertake investigat:ions to define problems or
to encourage remedial changes in management, if the reasons for
inadequate performance are understood.

Since the objectives of

most herd health programs is to optimize production efficiency
in economic terms, biologic targets must be carefully chosen to
relate closely to the economic efficiency of the herds.

For

example, a calving-to-conception interval of about 83 days is
desirable for adult milking cows since it is related to high
milk production and the high financial return associated with
annual calving.
accepted.

This aim is one that is almost universally

However, it alone may not reflect economically desirable

performance.

For example, in Australia, England, and New Zealand,

where milking cows are heavily dependent on seasonally available
pasture, the proportion of cows calving in the desirable season
is a major determinant of profitability.

Therefore, in these

environments the proportion of cows conceiving within the desired
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breeding season may be a more important determinant of profitability,
and a target should be set for this aspect of performance in this
situation.
Reproductive indexes may be influenced by the culling of
cows that have inadequate performance.

The culling rate due to

enforced culling (for reproductive reasons in particular) and
the total culling rate should be considered when evaluating
reproductive performance in addition to the calving interval
and the proportion of cows conceiving within a restricted breeding
season.
The analysis of herd records is made easier with the use of
computers.

The following are a number of herd performanQe targets

that may be achieved in well managed herds:
1.

All heifers should calve by 28 months of age.

2.

The mean calving interval should be at or below 375 days.

3.

The average open or calving to conception interval should
be less than 90 days, with a standard deviation of
under 40 days.

4.

The average lactation length for a herd should exceed
300 days, and the average dry period should be less
than 65 days.

5.

Less than 10 percent of the adult herd should be culled
each year because of infertility or failure to conceive
within an acceptable period.

The total culling rate

should not exceed 25 percent.
The achievement of these targets is related to efficient
biological performance.

If they are achieved, then the herd is

likely to have high productivity.

If they are not being

-87achieved, these targets in themselves give no indication of the
cause of problems.

Diagnostic information on the factors con-

tributing to a failure to meet targets is given by other indices.
DIAGNOSTIC INDICES
The reproductive performance of herds can be broken down into
a number of areas, and various performance indices relate to
these areas.

The calving interval and proportion of the herd

culled for infertility are closely related to productivity but
give no indication of the causes of problems.

Diagnostic informa-

tion is provided by other indices, which can be easily derived
by the computer.
The "open interval" and "calving interval" depend on what
cows are bred and what the success rate is at breeding.

The

proportion of cows culled for infertility is influenced by the same
two factors, and it should be evaluated when the reproductive
performance of a herd is being assessed.

It is easy to achieve

a desirable herd intercalving interval if all cows with potentially
long intercalving intervals are culled, but the excessive use of
this strategy is unlikely to improve farm profitability if a
herd has breeding problems!
Calving-to-Service Interval
The time of breeding after calving is measured by the calvingto-first breeding (or service) interval, which can be influenced
by the occurrence and observation of estrus.

An assessment of the

herd's performance also depends on the farmer recording the observed
heats and breedings.
Since anestrus and inadequate estrus detection are almost
universally the major factors limiting herd reproductive
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performance, an emphasis on the use of records and recording
systems in monitoring the occurrence and detection of estrus is
justified.
Indices of Estrus
A number of indices reflect the occurrence and observation
of estrus, including the proportion of cows recorded in heat by
60 days after calving which appears on the monthly report.
range from 45 to 85 percent is generally reported.

A

In a four

year study of records from 59 Australian herds involved in a herd
health program that emphasized the importance of detecting and
recording estrus, the overall percentage of cows recorded in
estrus by 60 days ranged from 67.6 to 82.0 percent in different
years.

However, some herds could consistently maintain a

proportion of about 90 percent.

This is what should be aimed for.

Another index that may be used to measure the occurrence and
observation of estrus after calving is the mean interval to
first observed estrus after calving which appears on the annual
report.

The mean of herd mean intervals observed for 59 herds

ranged from 40.5 to 52.1 days over four years, although well
fed, well managed herds consistently achieved a mean interval
of about 35 days.

If either of these indices is unsatisfactory,

the cause could be a failure of estrus to occur or a failure to
observe or record estrus.
The assessment of whether estrus is occurring must depend
on the findings when cows are examined rectally.

If three-fourths

have corpora lutea, others have follicles or corpora hemorrhagica,
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and few have inactive ovaries or any detectable disease, then it
is likely that the herd is cycling normally, indicating that
inadequate estrus detection or recording, not anestrus, is,the
problem.

The failure to note estrus can generally be established

by asking the farmer if he records all heats.

The documentation

of a failure to observe estrus is best accomplished by analyzing
the herd records further.
rate as

Wood (1976) defined the estrus detection

21
mean interestrus interval X 100 ·

In pastured Australian herds on a health program, this index
averaged 75 to 80 percent but in 2613 British Friesian cows
artificiallyinseminated twice, the estrus detection rate was
58.5 percent.

This index has

been introduced to Minnesota

DHIA analyses and appears to be running at around 44 percent.
The index does give some impression of estrus detection efficiency,
but it may be influenced by the real extension of interestral
intervals due to embryonic death, postbreeding infection,
cystic ovaries, C>r anestrus due to other causes.

On occasions

the index can exceed 100 percent when cycle lengths are short.
This may occur when genuine short cycles occur, when all heats
of nymphomaniacal cows are recorded, or when cows are shortcycled by the use of prostaglandins.

This index is not routinely

calculated for herds in the current computerized records system.
However the mean interestral interval is calculated on the annual
report, allowing it to be readily derived.
Another means of evaluating the efficiency of estrus
detection of herds participating in a herd health program is to
determine the proportion of cows presented for pregnancy diagnosis
that are actually pregnant.

This figure is reported on each
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monthly report.

To be selected for examination, normal nonpregnant

cows must havehad one or two heats that were not observed or noted
by the farmer.

When pregnancy diagnosis is conducted seven or more

weeks after breeding, at least 95 percent of cows should be
pregnant at pregnancy diagnosis; when pregnancy diagnosis is at four
to six weeks, at least 85 percent of cows selected for diagnosis
should be pregnant.

If the proportions are lower and most cows

are clinically normal, this is good evidence that heat detection
can be improved.

When a low proportion of cows is pregnant at

pregnancy diagnosis, this is an indication of poor estrus detection
efficiency and is not related to the success of breeding; if
cows are bred and return to service, they should be detected in
estrus.

It is the failure of estrus detection, not the failure

to conceive, that results in a high proportion of cows being nonpregnant at pregnancy diagnosis.
Another index of estrus detection performance of the farmer,
which is best used in large herds that record all Observed heats,
is the ratio of single (18 to 24 day) to double (39 to 45 day)
interestral intervals.

If there are six or more times as many

single than double cycles, estrus detection is satisfactory; if
less than five times as many, estrus detection can be improved.
This index is specifically one of estrus detection efficiency,
which is not confounded by nutritional or pathologic factors
causing delayed return

to estrus.

A frequency distribution of in-

terestral interval lengths isprbduced as a part of the annual
report on herds on the data system.
In herds in which a compact seasonal calving is desired,
a simple index of the occurrence and detection of estrus (and

-91-

also of service) is the submission rate or the percentage of the
herd bred during the first four weeks of mating.

Submission rates

of over 90 percent can be achieved in well managed, well fed herds.
Deferral of service
Intervals from calving to breeding may be prolonged by a
farmer's decision to withhold breeding from cows, even though
they have been detected in heat at a time that would be
suitable to breed them.

This voluntary deferral of service can

prolong open intervals and calving intervals and is documented in
the annual analysis of herd reproductive performance.

"Deferral

days" comprise the interval between any estrus seen after 50 days
postpartum at which the cows are not bred and the next breeding.
In registered herds, farmers will frequently delay service on
cows to achieve high lactation records.

The ability to document

the calving interval days lost due to their decision to withhold
breeding can sometimes explain the failure of calving intervals
to improve after the initiation of health programs.

The demonstra-

tion of the extent of voluntary deferral may also cause some farmers
to favorably modify their management aims.
Conception Rate
Another index of fertility that influences open intervals is
the conception rate, which measures the success of breeding.

Most

farmers believe that this index is the most important index of
herd fertility since this is the index that organizations for
artificial insemination have emphasized as a measure 0f performance
of bulls and inseminators.

However, conception rate is not the

only critical index influencing open or calving intervals,

(Olds,

-921969; Williamson et al., 1980) and it is these intervals that
influence milk production efficiency and profitability the most
in commercial herds (Louca and Legates, 1968; Olds et al., 1979).
However, conception rate does measure an important aspect
of herd reproductive performance and it should be monitored,
especially in view of the widespread practice of owner insemination,
which is becoming more prevalent.

The first-service conception

rate is the least biased estimate of fertility because it is not
unduly influenced by one cow having a large number of services
and this appears on the monthly report.
Conception rate is influenced by many factors that can be
subdivided into bull, cow and management factors.

Low conception

rates frequently are associated with poor semen quality of
individual bulls or batches of semen, poor insemination technique,
and the timing of insemination in relation to both calving and
estrus.

In some cases, nutritional problems or infections cause

low conception rates, but these are usually associated with other
signs such as anestrus or vaginal discharges.

The annual report

lists individual conception rates for the sires used in the herd.
In the investigation of apparent low conception rate problems,
it should be borne in mind that reported first-service conception
rates for large United States populations are generally in the order
of 40 to 45 percent.

In checking possible causes of inadequate

performance, the contributing factors need to be systematically
examined and evaluated.

For example, the fertility at artificial

and natural service'could be compared if both types are employed,
and if the success rate with one was satisfactory while that of the
other was poor, this would tend to eliminate problems with cows
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being a major factor contributing to low conception rates.

Low con-

ception rates in individual animals or in their semen while others have
satisfactory fertility may indicate that poor semen quality of those
individuals is a factor.

Examining the fertility of different age

groups of animals may give clues as to causes of poor conception
performance.

Discrepancies in conception rates achieved by different

inseminators within the same herd may indicate problems in the
semen handling or insemination techniques employed by these individuals.
With more do-it-yourself insemination occurring now, more problems
in insemination technique and semen handling are being seen.
A running conception efficiency chart is being kept as a Q-sum
graph on the monthly report.

This technique gives a useful pictorial

representation of any index having a yes-no result and can be done
conveniently by computer.

The same technique may also be used to

graph the proportion of cow's detection in heat by 60 days after
calving and whether or not cows conceive by about 90 days after
calving, but these latter analyses aren't currently included in
the monthly report.
CONCLUSION
Records can be used in reproduction to enable management
decisions to be made about cows and herds. They can also be used
to monitor the performance of cows and herds.

Reproductive

performance is a very important determinant of herd productivity,
and reproductive health programs form the basis of PAHAPS programs.
The advent of computers means that many useful analyses and
.t:ndJces can be produced with minimal clerical effort by veterinarians,
whose clients may use the data handling services provided.
by the University of Minnesota, College of Veterinary Medicine.

-94Therefore, we should address the problem of how to best analyze
and present reproductive information to the farmers.

We should also

become very familiar with how to use reproductive indices and
analyses to help in the monitoring and management of farms.

This

article has considered the role of record-keeping in reproductive
health programs and some of the analyses that may be undertaken to
monitor performance and identify problem areas in reproduction.
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Introduction

In the last ten years, the percentage of dairy cows in herds of more than
100 cows has trebled in England and Wales.

During the same period the

number of dairy cows remained constant at approximately 2.7 million so the
trend has been for herd size to increase whilst the number of herds decreased.

Concurrently, in the larger units the tendency has been to feed

and manage the cows in groups to that the various operations can be streamlined and mechanized as far as possible thus minimizing the need to handle
and feed each cow as an individual.

This has resulted in an increase in the

number of cows which are managed by each stockman.

However, some routine

procedures still demand that each cow be treated as an individual and this
particularly applies to the use of artificial insemination (AI).

Despite

the availability of estrus control agents, the vast majority of dairy cows
are still bred on the observation of estrus by the herdsman.
The detection of estrus is the first step in the application of AI in the
dairy herd.

Failure to detect heat or inaccuracy in estrus detection or

identification resulting in the wrong animals being inseminated, will lead
to an increase in the number of days open.

In most circumstances this

results in lowered annual milk yields and margins per cow.

Eventually, it

can lead to animals being culled for failure to conceive because the delay
in conception would be unacceptably high.
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In recent years, various studies have been carried out to assess the levels
of estrus detection rate in dairy herds.

In a group of 60 cows, under

continuous observation, Esslemont (1974) found that in a 24-day period, all
the animals displayed signs of estrus whilst the stockmen in the herd
correctly identified only 67 per cent of estrus cows.

King & Hurnik

(1975), in a similar study, found that 64 per cent of cows were detected in
estrus at their third ovulation post partum.

Wood (1976) examined the

inter-estrus intervals in 2618 British Fr±esian cows served twice by AI,
the first time unsuccessfully and the second time successfully, and calculated from the data that the estrus detection rate in these animals at
each repeat estrus was 58.5 per cent.

Eddy (1980) concluded that on many

farms only 40 to 60 per cent of heats are detected.

King (1981) concluded

that "probably the most important factor lowering bovine fertility is a
failure to detect estrus in normal females".
In the individual herd studies referred to all the cows displayed estrus
and so silent heat was not a problem.
failure to detect overt estrus.

Rather, the problem was one of

The intensification of herd management

and the trends to greater numbers of cows managed per man exacerbates
.the problems of heat detection. There is less time available to spend
watching individual cows for signs of estrus and the pressure of other
work can lead to heat detection being re·legated to a few odd moments during
the day.

However, the problem is not simply one of failure to spend

sufficient time on heat detection.

Esslemont & Bryant (1974) showed that

65 per cent of mounting activity occurred between 19.00 and 07.00 hours,
whilst Hurnik, King & Robertson (1975) noted that the highest frequency of
the onsets of true estrus was observed in the period from 18.00 hours to
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midnight.

This diurnal pattern of estrus behavior must affect the

ability of the stockman to detect estrus especially if the duration of
estrus is short.

O'Farrell (1980) noted that over 33 per cent of heats

in the herds in his study lasted for less than 6 hours.
Methods
In order to make a realistic assessment of the effects of estrus detection
rate, amongst other parameters, on herd performance, a computer model of
the dairy herd was constructed (Bailie, 1980) which took into account:
minimum post partum interval to first service
estrus detection rate
conception rate
inter-estrus interval
gestation length
length of breeding season
milk production and lactation curves
length of dry period
milk production from forage
margin over pruchased feed
culling policy and herd depreciation
For most of these parameters, the inputs to the simulation were based on
reliable scientific or survey data but a range of values was taken for
estrus detection rate and conception rate and the length of the breeding
season modelled was either 130 or 274 days with cows being served at a
minimum post partum interval of 50 days.

In the case of culling rate,

the values of culling for production, economic and disease causes were
based on survey data but the model generated its own output for culling
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rate for failure to conceive.

Output was produced for herds commencing

calving in each of the 12 calendar months.

For each set of input varia-

bles, the herd commenced in year one with heifers and was gradually developed until a steady state was reached in year 15 of the simulation.

The

mean values of outputs for years 19 to 21 were calculated.
Results
The outputs for each level of estrus detection rate were compared.
Conception rate is also a key input variable but if an acceptable level of
true conception of 60 per cent is taken, then the effects of estrus
detection levels can be isolated and measured.

Before examining these

results, it is worth noting that during each 21 day period (the mean
estrous cycle length) of the breeding season, a certain percentage of
animals will conceive depending on estrus detection and conception rates.
For example, if 100 cows are available for service, with an estrus detection rate of 60 per cent, 60 will be detected and inseminated in the
first 21 day period and if herd conception rate is 50 per cent, then 30
will conceive to that service, so:
Detection Rate x Conception Rate = per cent conceiving during first 21 days
or, from the example quoted
60%

X

50%

=.

30%

This figure of 30 per cent will be constant regardless of whether the
factors of detection rate and conception rate are 60 times 50, 50 times 60,
or 70 times 43.

The product of estrus detection and conception rates can

be defined as the Fertility Factor and represents the percentage of animals
becoming pregnant during each

estrous cycle.

The fertility factor there-
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fore governs the average days open for the herd and the percentage culled
for failure to conceive during a limited breeding season.
Estrus detection rate is the component of fertility factor most readily
influenced by the farmer or stockman.

An examination of the effects of

such change has been carried out for the herd with an extended breeding
season and in the block calving herd.
Herd breeding season - 274 days

As estrus detection rate increased, the

mean calving to first service interval decreased in linear fashion (Table 1).
Table 1
Relationship between estrus detection rate
and mean calving to first service interval (CR= 60%)
Estrus detection rate

Mean calving to first service

%

interval (days)

50

86.0

60

80.8

70

76.6

80

74.1

The minimum interval post partum at which cows were served in the model was
50 days and even at an estrus detection rate of 80 per cent, the mean
interval to first service was 74.1 days.

However, in calculating this

parameter, the model takes into account those animals which calved early in
the season and underwent a deliberate delay in insemination until day 1 of
the breeding season.
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When the breeding season is of a fixed length, as imposed by management
policy, the shorter the interval to first service, the longer the period of
time during which.the animals have the opportunity to eventually conceive.
Therefore, the number of days open in cows which do conceive and the
percentage of cows which fail to conceive within the breeding season are
related to the interval to first service and the prevailing estrus detection rate in the herd.
These effects were measured as shown in Table 2.

Calving index for the

herd is the mean interval between successive calvings in those animals
which re-conceive.

In the individual cow it is the sum of calving to

conception interval or days-open plus gestation length.
Table 2
Relationships between estrus detection rate, mean calving index
and culling rate for failure to conceive (CR

= 60%)

Mean calving

Culling rate for

detection rate

index

failure to conceive

(%)

(days)

(%)

50

385.5

8.2

60

382.8

4.3

70

377.2

2.1

80

375.0

1.2

Estrus

As the estrus detection rate increases from 50 to 80 per cent, the mean
calving index decreases by 10.5 days.

However, not only does the mean

calving index decrease, but the spread of individual indices around the
mean is tighter with a greater percentage of animals conceiving around the
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the optimum period.
In terms of productivity and economic performance, Table 3 demonstrates how
milk yield per cow per annum, margin over purchased feed (MOPF) per cow in
US dollars and margin over purchased feed net of the cost of culling for
failure to conceive calculated on a per cow in the herd basis, vary with
estrus detection rate for herds commencing to calve in October and January.
The difference between the two calving periods reflects seasonal variations
in milk price and concentrate usage.

This agrees with findings of James

and Esslemont (1979) who showed in the individual cow the effect of different months of calving on annual milk yield and margin over concentrates.
The relative prices of milk and concentrates are those prevailing in 1981
in England and Wales.
Table 3
Relationships between estrus detection rate and
physical and financial performance

(CR

=

60%)

Estrus detection

Mean annual

MOPV per

MOPF less depreciation

rate (%)

milk yield

cow ($)

per cow culled for
failure to conceive ($)

(galls)
Oct.

Jan.

Oct.

Jan

Oct.

Jan.

50

1198

1194

746.8

735.8

718.7

707.8

60

1213

1209

754.6

744.3

739.8

729.5

70

1218

1221

758.0

752.2

751.0

745.0

80

1220

1228

760.0

757.1

755.8

752.9

The costs and prices used to calculate margin over purchased feed and the
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net replacement cost of a cull cow, $342, are based on figures forecast by
Nix

(1980) for 1981.

Table 3 shows that the difference in net margin between herds at estrus
detection rates of 50 and 80 per cent is $37.1 for those commencing
calving in October and $45.1 for those commencing to calve in January.

For

each one percent change in oestrus detection rate, the change in margin is
$1.24 per cow in the herd commencing to calve in October and $1.50 per cow
in the same herd commencing calving in January.
It is common practice to measure the cost of a lengthening of mean calving
index.

There is an increase of 10.5 days from 375.0 days when estrus

detection rate is 80 per cent to 385.5 days when it is 50 per cent (Table
2).

When this is related to changes in net margins (Table3) the cost of a

one day increase in calving index is $3.53 in the October herd and $4.30
for the same herd commencing to calve in January.

This is perhaps an

oversimplification in that calving index is only measured in cows which
eventually reconceive and calve again but the net margin as measured does
take account of the percentage which fail to do so.
Herd breeding season - 130 days

When the breeding season is restricted

to 130 days and strictly maintained at that length, the effects of improving estrus detection rate were also measured.

Again, there

is an inverse

relationship between estrus detection rate and mean calving to first
service interval as shown in Table 4.
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Table 4
Relationship between estrus detection rate and mean
calving to first service interval - 130 day breeding season (CR
Estrus detection

Mean calving to first

rate (%)

service interval (days)

50

85.6

60

81.5

70

77.2

80

75.2

The figures follow closely the trends shown in the situation where the herd
breeding season extended to 274 days (Table 1).

However? although this

reduction in mean calving to first service interval is reflected in a
reduction in mean calving index, this latter reduction does not result in
any significant changes in mean annual milk production or margin over
purchased feed per cow except when estrus detection rate is raised from 50
to 60 per cent (Table 5).

Table 5
Reltionships between estrus detection rate, mean calving
index and MOPF - 130 day breeding season (CR
Estrus detection
rate (%)

Mean calving index

= 60%)

MOPF per cow

($)

(days)
Oct.

Jan.

50

382.9

850.5

901.4

60

378.6

855.2

907.6

70

374.9

857.9

980.6

80

373.3

857.9

909.4

60%)
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Values for margin over purchased feed are shown for herds commencing
calving in October and January as representative of block calving autumn
and spring calving herds respectively.

Differences in margins between the

two calving periods reflect the variation in the prices paid for milk in
winter and summer and the higher contribution from forage during the
grazing season.
The effect of estrus detection rate on the culling rate for failure to
conceive however, is very significant (Table 6) and this is reflected in
the variation in the MOPF less the cost per cow of culling for this reason.
Table 6
Relationships between estrus detection rate, culling rate
for failure to conceive and MOPF less depreciation per cow
for failure to conceive - 130 day breeding season (CR
Estrus detection
rate (%)

Culling rate for failure
to conceive (%)

=

60%)

MOPF less depreciation per
cow culled for failure to
conceive ($)
Oct.

Jan.

50

15.3

798.1

849.1

60

10.1

820.6

873.0

70

6.7

835.0

885.8

80

3.9

844.6

896.6

Table 5 shows that while there is a

modes~

reduction in mean calving index

the effect on margin over purchased feed per cow is minimal with virtually
no improvement when detection rate is increased from 60 to 80 per cent.
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The major effect is to reduce the culling rate for failure to conceive
(Table 6).

When the estrus detection rate is as low as 50 per cent, the

consequent rate of culling for this reason becomes an unacceptable 15.3
per cent.

This must be one of the major reasons why the percentage of farmers

following a policy of block calving is low since the necessary restriction in
the length of the breeding season demands a high level of estrus detection.
Where this high level cannot be achieved, farmers will react either by extending the breeding season to ensure more animals will conceive; by breeding
late calvers as early post partum as possible; by introducing natural service
to eliminate the need for estrus detection; or by reducing culling for disease
and reproduction reasons to the absolute minimum; or by any combination of
these options.
The difference in net margin per cow (Table 6) between herds at estrus
detection rates of 50 and 80 is $46.5 in the autumn calving herd and $47.5
in the spring calving herd.

For each one per cent increase in estrus

detection rate the corresponding increase in margin is $1.55 and $1.58
respectively.

Conclusions
In the model, it was assumed that all the cows were cycling by 50 days post
partum which in 95 per cent of animals in the UK should be the case (Ball,
1980) but in practice a prolonged interval to first service for the herd
may reflect a poor estrus detection rate or, in certain herds an appreiable incidence of anestrus in the cows or both.

Bearing this in mind, the

interval to first service in turn and the detection rate at each subsequent
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estrus, affect both the number of days open and therefore the calving index
in those cows which do conceive and also the numbers of animals which do
not conceive by the end of the breeding season.

In practice a low mean

value for number of days open (or calving index) is often maintained at the
expense of a high rate of culling for failure to conceive and vice versa.
The results from both the herd with an extended breeding season and the
block calving herd demonstrate

th~

clearly.

It is concluded that the effects of increasing detection rate vary according to the length of the breeding season but the primary effect is to
reduce calving to first service interval.

Where the breeding season is

long, both calving index and culling rate for failure to conceive are
reduced with increasing detection rate and this is reflected in an increase
in net margin of $1.24 per cow for each one per cent increase where
the herd commences calving in October, and $1.50 per cow in the same
herd commencing to calve in January.

On the same herds, "the effect of a

one day increase in calving index is to reduce net margin by $3.53 and
$4.30 per cow respectively.
In block calving herds, a high level of estrus detection is essential if
unacceptably high culling rates for failure to eonceive are to be avoided.
The cost in terms of margin per cow for each one percent decrease in
estrus detection rate is $1.55 in the autumn calving herd and $1.58
in the same

herd calving in spring.

Using the findings of the simulation, the gross return to the farmer from a
deliberate program to increase estrus detection rate by 20 per cent in
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his herd is at least $24.8 per cow and at best $31.6.

This is a worthwhile

and attainable target in most herds justifying the strategic use of estrus
control, where appropriate, to influence the timing of first estrus and
heat detection aids to ensure that this and subsequent heats are detected.
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PROGRAJVJI"f.ED BAl'\JKRUPTCY 1982!
Dr. Roger \v. Meads
751 W. Main St.
Hortonville, WI 54944
I.

My comments are aimed at dairy practitioners, not veterinarians.
A.

Dairy practitioners are also veterinarians, but veterinarians are
not necessarily dairy practitioners.

B.

You must work with dairymen, not farmers, if you are going to be
a good dairy veterinarian.
1.

Dairymen- raise crops to feed cows and have a lot to teach you.

2.

Farmers - have cows to use extra crops, and really don't like
cows.

C.

As a dairy practitioner, what kind of job are you doing?
1.

Are you a follower?

2.

Are you a thinker who doesn't act?

3.

Are you a motivational leader leading dairymen to the promise
land?

4.
5.
6.

Are you stupid, boring, dirty, and non-inspirational?
Do you act instead of lead?
Are you a pusher of pills and only give injections, or do you
provide leadership and inspiration for your dairy client?

7.
D.

\Vhat are you?

We are living in a rapidly changing world, and you have an opportunity to shape the changes occurring in agriculture.

tlhat an

1

exciting opportunity!
1.

Look at the changes in merchandising of food, clothes, and
gasoline in the last 30 years.

2.

Look at the changes in agriculture the last 30 years.

There

are more changes in the last 30 years, than the preceding
2,000 years.

3.
E.

Agriculture is changing.

Are you?

These dairymen live and work on these farms.
1.

They live and work on these farms, only because it is a means
of making money. ($)
a.

They need dollars for many reasons:
1•

To go hunting

2.

To buy a new car

3.
4.
5.

To educate children
To have money for a vacation
To provide for their retirement
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b.

They are not on farms because:
1.

They are able to shovel more snow.

2.

It is a nice place to live.

3. They are leading an interesting, stimulating life.
c.

They are on farms to earn dollars. $$$$$
1.

This is a real burden to bear.

Your role as dairy

veterinarian isn't to give this man's cow a pill or
injection, but to help motivate and stimulate him,
we must keep him moving forward.

If he stops one

day, the rest of the industry will move ahead of
him.
a.

If he stops for one day, the rest of industry
will move ahead and leave him behind.

b.

We can help by putting this dollar

burden on a

stone boat.
C.

I wish we could help him every day by being there
to:

2.

1.

Check the cows for heat.

2.

Tell him to cut hay today, don't wait.

3.

Kick every salesman off the

pl~ce.

We should be able to help this dairyman by providing motivation, stimulation, and leadership in the form of Preventative Medicine.
a.

What is Preventative Medicine?

Another way of saying it

is, "Keep the dairyman 10 years ahead of the rest of the
dairy industry".
b.

Preventative Medicine is:
1.

Feeding ••••• The biggest, single expense, and yet it is
the item the dairyman knows the least about.
a.

Most people who own cows trust feed companies.

b.

Most feed companies have a hand in the dairyman's
back pocket, as they pat the cow owner on the back,
and give him a free meal or farm cap.

2.

Breading management
a.

Perform early post partum exams.

b.

Make heat predictions.

c.

Help make decisions when to breed.

-110d.

Perform pregnancy determinations.

e.

Administer vaccines to prevent conception failures
and abortions.

f.

Institute procedures to keep calves alive.

3. Mastitis management
a.

No sense having cows freshen with mastitis so they
can die.

b.

No sense having mastitis.

There are many things we

don't know much about, but we do know a lot about
mastitis.
c.

I am now able to ask, "What level of mastitis do you
want?"

Ten percent, 20'%, 30%, or 100%.

'we have

knowledge to provide the dairymen with what ever
level they want.
how to get there.

You tell me, and I will tell you
This is obtainable if I can moti-

vate them (he, she, or children).

3.

Stop and think.

tlhat good does it do us if:

1

a.

A cow gives a lot of milk, but we can't get her bred back.

b.

A cow gets pregnant, but doesn't produce much milk.

c.

A cow gives a lot of milk, but can't sell milk because it
is loaded with mastitis.

d.

A cow is mastitis free, but doesn't give any milk or can't
get bred back.

4.

Now, if we take the knowledge and skills our profession possesses in nutrition, reproduction, and mastitis, ca:p it with
a lot of management, and then form it into a
call this a "Wheel of Preventative Medicine".

whe~l.

Place~

We will
this

wheel under the stone boat.
a.

This will make the dairyman's goal easier to obtain, if
you help him with the tools used to make the wheel of preventative medicine.

You must now provide that extra stim-

ulation and motivation we talked about.
b.

You as a veterinarian help establish goals and objectives
for the dairyman.

You, the dairy veterinarian mu:st now

provide motivation and the leadership to be able to
ob~ain

c.

Keep

these goals.

the dairyman, "Ten years ahead of the rest of the

industry 11 •
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1.

Think of the dairy industry in 1972.

2.

Think of the dairy industry in 1982.

3.

I was encouraging people in 1972 to do things the way
we are doing things in 1982.
a.

Yes, I was or am a???

b.

I only want my clients to make money, and laugh
at the hecklers, as the dairyman goes to the bank.

II.

How can we do this?
A.

He can't do it by being "Programmed For Bankruptcy."
1.

B.

Many operations are Programmed For Bankruptcy.

Let us ask a typical farmer with dairy cows these questions.

QUESTION:

When do you breed your heifers?

ANSWER:

\fuen they are big enough.

QUESTION:

1

ANSWER:

Bi&" enough is when they are 52 inches at the point of the

Nhen is big enough?

whithers.
QUESTION:

How old are they when they are big enough?

ANSWER:

Usually when they are 16, 17, or 18 months of age.

Therefore,

using the average breeding age of 17 months, add nine months
to it.

At 26 months of age, the average dairy heifer will

have her first calf.
QUESTION:

What is the calving interval, (herd basis) in your area?

ANSWER:

In Wisconsin, D.H.I.A. records, indicate the average calving
interval is 14 months.
a.

26 months + 14 months

40 months old, she will have
her second calf.

b.

40 months + 14 months

= 54 months old, she will have
her third calf.

c.

54 months + 14 months

= 68 months old, she will have

her fourth calf.
Agricultural economists claim the major expenses in owning
dairy cows are incurred during the first three lactations.
Most operations are not at a break even point with dairy
cattle until the third month of the third lactation.
After that point, the dairy cow becomes profitable.
fore, it is Essential

There-

that the average age of the dairy

herd be around the break even point of the third month
of the third lactation.
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In \hsconsin, this doesn't usually occur until the
cow is 57 months old (4 years, 9 months).

QUESTION:

tlhat is the average age of the dairy cow in the milking

1

herd in your area?
In Wisconsin, the average age of the dairy cow is 46 months

.4.1\fS\VER:

of age (3 years, 10 months).

This is from the State of

Wisconsin D.H.I.A. records.
a.

The average age or the dairy cows, must be equal to
the break even point (46 months), or the operation
is PROGRAMMED FOR BANKRUPTCY!

III.

Why haven't all dairy operations gone bankrupt?
Don't tell me I am going under.

I have money to buy

a new car, and to buy a big tractor.
A.

B.

The

dai~Jffian

to buy

bee~

I am not starving.

has survived because of three major reasons!

1.

Appreciation of land and cattle.

2.

Super depreciation schedules.

3.

Slave labor.

Many facets of our dairy operation will be evaluated differently
in the future.
1.

1.-lill credit continue to be easy to obtain?

2.

Will inflation of land and cattle continue at the pace of the
last 30 years?

3.

When will dairymen start looking at their dairy c:p:nation as
a business?
a.

When will dairymen start to pay themselves a wage?

b.

When will dairymen start to pay their wife a wage?

c.

When will dairymen start to pay their children at least
minimum wage?

d.

When will dairymen start to evaluate their operation and
see if they made any return on their investment or a small
profit?

IV.

What do we have to do if we want to be "Ten Years Ahead?"

I want

you to implement progressive preventative medicine procedures and
help your dairy clients be, "Ten years ahead of the rest of the
dairy industry".
A.

Get dairy heifer calves up to
to 12 months of age.
1.

52 inches at the whithers by 11

This is easily obtainable.

In Israel, they are breeding some dairy heifers on tb::ir first
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2.

I have dairymen who have animals that are 52 inches at the
whithers at 8, 9, 10, and 11 months of age.

A few are

breeding at 9 and 10 months of age.
a. These people aren't feeding air, water and snow to their
calves. They are doing a good job of feeding and raising
calves from birth.

These people feed the best quality

feed they have to their calves.
b. These people don't purchase half interest in a feed mill
to feed their calves.
c. When these animals, which have been properly fed, are bred
at 9,10, or 11 months of age and continue to be properly
fed during pregnancy, really do grow, gain weight and
stature. At freshening, I challenge you to tell me which
group was bred early and which group was bred at traditional age.
1. Several events usually occur.

a.

Properly fed young stock, when pregnant and under
influence of progesterone gro1.J at a faster rate than
those not pregnant and not under higher levels of
progesterone.

b. These animals do not have as much difficulty freshening as those that are not bred until 16, 17, or 18
months of age.

The reason is: not as much calcium

is deposited in the cartilage of the pelvis, when the
cow is pregnant, because she has higher levels of
progesterone.

Those not bred until a later age, have

a smaller pelvic inlet diameter,

a

lot of calcium

is deposited into the cartilage of the pelvis.

Because

of this smaller pelvic inlet, the older animals usually have a much more difficult time of delilrery at
freshening.

3. To get animals that size, at an early age, we need dedication
to do a good job with the impl mentation of a good calf raising program.

The program begins at birth, with calves being

fed more than a minimum amount of colostrum, plus being placed
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and raised in a dry, clean environment.

Calves must be fed

high levels of protein, and energy, with extra vitaminn and
minerals added for extra. gro\vth.
grown feed

To be profitable, home

stuffs must be utilized when possible.

I like

the best, dry hay and haylage being fed to these young calves.
You can't make money raising calves by purchasing part interest in a feed mill and have a feed truck stop at your farm as
often as the mailman.

Raising and utilizing , and feeding

home grown feeds is essential for most dairy operations.

We

also need a good immunization progra.m to help insure continued good health, plus a good preventative parasite control
program.

The two main ingredients necessary for a successful

calf raising program, we still haven't mentioned.
clean utensils for eating
ment to live in.

~~d

These are

drinking, and clean, dry environ-

The second is spending enough time with the

calves and caring enough about the calves so all the small
details are taken care of.
a.

Breed heifers according to size, not age.

They should

be big enough to breed at 12 months of age, if you have
done a good job.
1.

12 months+ 9 months

21 months of age at time of

first calf.
B.

vfuat is an acceptable calving interval for most herds of dairy
cattle?
1.

C;'lving interval will depend upon state of health of herd,
the health of the individual animal, and the herd production
'1Verage.
a.

Herds producing less than 15,000 pounds of milk should
try to have a' herd calving at intervals of 11 months.

b.

Herds producing 16,000 to 17,000 pounds of milk should
strive for a 12 month calving interval.

c.

Herds with 18,000 pounds and over, if you can't get bred,
will soon be down to 15,000 to 16,000 pound level, and
then we will worry and start all over.

Get them bred

as soon as possible.
2.

~fuen

I discuss calving interval, most dairymen, most veter-

inarians, most farmers, and the "know-it-all's" cannot com-
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is as far as

....
l

~

goes.

They talk about it, but that

They only see individual

~:ows

and never

see a herd of cows.
a.

A herd of cows, a beautiful site, yet you only see the
individuals, which comprise the herd.

b.

Veterinarians, like you, who are called to treat a foot,
uterus, case of mastitis, digestive upsets, seldom even
see the cow.

They only see and treat the foot, uterus,

udder, or digestive system.
1.

They have treaten the cow, yet never saw the entire
cow, let alone looked at the

~ntire

herd,

Most

co~-.

sider her strictly as an individual, and forget that
she is a member of that herd.
2.

Like the woodsman who never saw the forest; he could
only see the trees in the forest.

3.

I know individuals who have D.V.M. behind their name,
and do "so called herd health work", and still have
never seen a herd of cows.

c.

Start looking at herds of cows.
of cows.

Start thinking herds

You can't do the dairyman justice until you

fully understand and comprehend all the many facets of
a herd of cows.

tlhen you finally are able to under-

1

stand herd concepts, then you must consider the owners
management capabilities, your individual cow examinations, all heat predictions, all therapy, and all
prognosis must be for that cow, but that cow is a
part of that herd of cows.

The herd is made up of

these specific individuals.
work with individual cows.

Yet, I like to think I
I must constantly keep

the entire herd picture in consideration.

Individual

cows make up the herd, but the herd is more important
than the individual cow.

Usually veterinarians are

only concerned 1.-!i th a specific individual cow, and
forget the herd.

The herd then is a conglomerate of

seperate individuals - cows are treated without ever
considering the entire herd.

We must remember the
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herd is only an average of the seperate individual

C0 1:1S.

The herd as a total entirety is seldom ever considered.
We as dairy veterinarians

~

ah;ays consider a herd,

and then evaluate individuals Hhich comprise this herd.
The herd of cows to me is alHays more important than
an individual member of that herd.

Regardless of the

individual cows potential or lack of potential, she is
a member of the herd.
C.

I consider an eleven month calving interval to be desirable,
attainable, and profitable.
1.

I have this on f.:rms today.

Remember, a cow producing 13,000 pounds of milk and conceiving
on or before 60 days after freshening will out net income a
cow producing 17,000 pounds of milk which does not conceive
until after 120 days.

2.

Which cow or herd of coHs Hould you rather own? -- A herd
with records which does not make money, or a herd with no
records Hhich makes money?

3.

Remember, we must start talking herd calving intervals, and
not individual cow calving intervals.
a.

The best coH in the barn could die, and you Hill still
sell milk tomorrow from the rest of the herd.

b.

Dairymen's income comes from a herd of cows, not an individual cow.

c.

We sell milk from a herd of cows, not one cow.

d.

If the best cow dies, we don't stop selling milk and tell
the milk hauler not to come tomorrow.

4. The economics of an eleven month calving interval are as follows:
21 months + 11 months = 32 months of age - second calf
32 months + 11 months ,. 43 months of age - thi:rd calf
43 months + 11 months = 54 months of age - fourth calf
a.

What is the average age of dairy cows in most dairy herds?
In 1-/isconsin, the average age is 46 months (Wis. D.H.I.A.
records).

5. With heifers being bred at 17 months of age and a 14 month
calving interval, the break even point of third month of
third lactation doesn't occur until the cow is 57 months
of age.

With the average age of cows in the milking herd
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46 months of age, they are PROGRAMMED FOR BA11KRUPTCY.
6.

ifuen a heifer bred at 12 months of age, and with an
eleven month calving interval, the break even point of
third month of third lactation will occur at 46 months of
age.
They are n£1 PROGRAMMED FOR BANKRUPTCY, but programmed

a.

!£!:potential!
We will accomplish the following:

b.

1•

More dollars ($) from selling more milk.

2.

More calves for replacements.

3. More potential for culling, which will aid in herd
\

improvement.

4· Faster return on capital investment and labor.
5· Happier dairymen.
V.

Let's examine an eleven month herd calving interval.
A.

The goal or objective is to produce milk to sell which
the dairyman with money
1.

pr~vides

($).

He can only do this when the cow gets pregnant, produces
a new calf for replacement, and another flush of milk with
a new ensuing lactation.

B.

The eleventh commandment is:
is 60 or more days fresh!"

C.

"You can't breed a cow until she
My reply, "Why"?

How soon after freshening are cows ready to breed?

This depends

upon individual cows and a competent person examining the reproductive system determining when this occurs.
1.

The 60 day recommendation came from breeding organizations
inspecting uteruses at slaughter houses.
a.

Normal, healthy cows, which have good uterine tracts are
usually not sold one, two, or three months after freshening.

One half of a cows total lactational production is

produced in the first days of a lactation.
b.

Cows sold shortly after freshening are usually not healthy.
They are sold because they have:

2•

1.

Mastitis

2.

Lame or crippled

3.

Skinny, sickly, full of cancer, bad lungs, etc.

This cow freshened four hours ago, cleaned, and has no
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discharge.

In ten days, I i·rill be able to examine and hold

the entire reproductive tract in my left hand.

The involu-

tion of a cows uterine tract is absolutely amazing.

3. Many veterinarians have been told you can't tell much
about a cow until three to four weeks after

freshen~ng.

This is an absolute lie.
a.

What do you find when you do an early post partum exam?
Maybe you can't tell much , but I can determine a great
deal about a cow by performing a reproductive examination ten days post partum.

b.

I can tell more about a cow by performing a rectal post
partum exam 10 to 14 days after freshe"l.ing than any
other time in a cows reproductive cycle.

This is the

time and area we need to concern ourselves with, if we
do not want to be PROGRAMMED FOR BANKRUPTCY.
VI.

To maintain an acceptable herd calving interval, a lot more is needed
than treating infected uteruses and using magic drugs.

A lot of

management is necessary.
A.

One must understand that we have to constantly keep in mind
the entire herd picture, and yet evaluate the individual cows
in this herd.

Get these cows ready for maximum production and

breeding; get them cycling; get them inseminated, and then determine pregnancies.
1.

Every coiv won't be ready to cycle and won't cycle on the 60th
day post partum.
a.

Therefore, we have to make decisions ahead of time and be
ready to act ivhen the opportunity presents itself.

2.

Often times, I like to think of a balance scale.
to keep a 60 day calving interval, we will

h~ve

In order
to breed

some cows at 50 days post partum, and some at 70 days post
partum, some at 40 days post partum and some at 80 days post
partum, some at 30 days post partum, and some at 90 days post
partum, if we want to keep a herd calving interval of eleven
months.
B.

I can't breed my cows back that soon.
period!
a.

Cows need a 60 day dry

Again, I ask the question, " Nhy?"
1

The maximum period for any dry cow should be exactly 42 days.
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1.

There is no benefit from being dry for a longer period of
time.

2.

Detrimental effects occur if a cow's dry period is less
than 42 days.

a.

Most people don't know how to dry up a cow!
knO'Il

b.

Do you

hm.,r to dry up a cow?

I shoot for a 50 day dry cow period, because I don't
know when she will freshen, and I want a 42 day dry
period.

c.

Always dry up any cow which gives less than 16 pounds
of milk a day~ (8 pounds each milking) regardless of
when she is due to freshen.

C.

Do it now; and, don't wait.

You just can't breed dairy cows back that fast.

You just can't

do it!
-

1.

Nm.,r, again, I ask the question, "1Nhy ca..'1 1 t you?"

2.

When do animals breed in nature?
a.

Domestic animals such as dogs and cats - as soon as possible,
and as often as possible.

b.

'~!hen

do animals in nature breed? - mice, rats, squirrels,

rodents, etc.
c.

':lhen do they breed mares? - foal heat?

d.

How soon after freshening does a bull breed cows in the
pasture?
1.

He doesn 1 t look at the calendar and say, "I must I'Tai t
until 60 days."

2.

3.

He jumps fence and acts.

What are your goals?
a.

Do you vant to sell milk, or do you want to try to sell
milk records?
1•

Sell milk and you •11ill make money.

2.

Sell records and you hope you make money or feed your
personal ego.
a.

Not many people are able to sell records.

b.

A lot of people think they will be
milk record.

c.

ab~2

to sell a

Not many succeed in selling milk records.

If you want a milk record on a cow, fine, but realize
what you may be doing.
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1•

A cmv with a milk record usually has a difficult
time coming into heat.

2.

A cow with a milk record usually has a difficult
time conceiving.

3.

A cow with a milk record usually doesn't have
many lactations.

Check the lifetime milk or total

milk production on some of these cows with a scrub
cow that has a 10~ to 11 month calving interval
that is 6 or 7 lactations old.

3.

I keep referring to the fact that a cow producing 13,000
pounds of milk and conceiving before 60 days will out
net income a cow producing 17,000 pounds of milk and not
conceiving until after 120 days.

b.

Milk records, versus selling lifetime milk, is like asking
a man if he wants a sexy wife or a good cook.

The two are

usually not compatible, so take your choice.
C.

Many individual decisions have to be made on each cow, yet always
keep the entire herd in mind, in regards to all therapy and recommendations at how soon to breed.
1•

Always consider the herd when dealing with the individual CO'tf,
then ask the following:
a.

Is she anestrus?

b.

Is this cow in a negative energy balance?

c.

How is the cow feeling?

Ask the dairy person who knows the

cow.
d.

Are her legs swollen?

e.

Are her joints inflamed?

f.

Have you seen any signs of estrus on this cow?

g.

How long has this cow been fresh?

h.

You decide if the cow is still growing.

i.

How 'tfell is she eating?

j.

Ask yourself, "How does she look?"

The dairyman must tell you this.

1.

ls this cow skinny and sickly?

2.

Is this cow dirty and rough 1vi th long, rough hair coat
that hasn't been shed?

k.

Is this cow peppy and active, or just lays around?

1.

Are there any signs of infection on this cows tail or in
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the gutter?
THEN 1Q[ MUST DECIDE '!HAT TO DO!
2.

If she is cycling?
a.

Ask the dairyman, "Did you see her in heat?"

b.

"Was it a strong heat?"

c.

Determine after rectal palpation, Did she ovulate?

d.

When will ghe return in heat?

e.

Predict if it will be a strong heat or a 1-reak heat.

3. What is a dairy cow? Could you describe a dairy cow in
twenty-five words or less to someone who doesn't understand
our dairy cattle industry?
a.

How would you describe her?

I describe her as "The Greatest Freak" man has ever invented.
1•

A prehistoric

CO\-T

was four feet tall, could kick with

all four legs at once, and had long horns to protect
herself and offspring, gave just enough milk to nurse
the calf six to eight weeks, or the calf would parish.
b.

The dairy cow of today, is a result of inbreeding
breeding, and more inbreeding,

cross

It weighs 1500 to 1700

pounds, produces 100 pounds of milk per day and is the
greatest freak man has ever invented.

Yet, you and I both

earn our livelihood from this freak.

4.

Think of the stress we put on this freak we Cclll, "A COW".
a.

The most delicate, fragile mechanism in this cow is her
reproductive system.
1.

I compare it to a light bulb •••• Looks o.k., but jar it
a little and the filament breaks.

2.

The longer after freshening we wait to breed this cow,
when the uterus is normal, the more difficult it is to
get this cow to conceive.

b.

Conception rate really decreases after 50 days because
cows enter into a negative energy balance.

It is hard to

get cows to conceive when they are in a negative energy
balance.

High producing cows usually stay in a positive

energy balance for the first 50 days of a lactation.
They remain in a negative energy balance from 50 to 120
days or longer.

The cow then finally begins to put

-122-

condi tic;n back into its body, and 'dill enter into a posit-:ve energy balance.

\men this happens, the cow

't~ill

come

into heat and might conceive.
c.

Conception rate in dairy

\vas done at the Univer-

CO't!S

sity of r1inneso'i;a a..'1d proved this point.
d.

To maintain or establish better herd calving interval, we
must pay better attention and give more quality t:me to
heat detection.
1.

In discussing heat observations, we must consider these
factors:
a.

Amount of time

1t~illing

to spend observing and trying

to detect heats.
b.

Quality

of time one is able to devote to heat detec-

tion.

2.

c.

T:'.,ne of day spent observing heat.

d.

What are cows doing when you are observing heats?

One must also consider basic drives of life.
drives occur in humans as well as cows.

The

b~sic

They occur in

the following order:
a.

Need for oxygen.

b.

Need for water.

c.

Need for sleep.

d.

Need for food.

e.

I f all of these needs are taken care of, then the

need for sex occurs.
1.

Most dairymen turn cows out to eat at the bunk
feeder, and sxpect to see cows in heat.

Cows

are hungry and don't think about sex until their
belly is full.

Are you any different from the

cows?

3.

1tli th

the stress and abuse 'we inflict upon a dairy cow,

why does a cow ever conceive?
a.

'we want a shorter herd calving interval.

b.

\ve want more production.

c.

We have less time to spend 1-ri th each cow, because
we have more cows.

d.

Most dairy cows and calves exist in over crowded,
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humid conditions.
e.

I'1ost

f.

'vie have less time, want more production, and still

C0 1NS

expect

4.

This means more stress.

are not given an opportunity to clean.

CO'\·lS

to show a strong sign of heat.

With all the problems, cows somehow will conceive and
herd calving will decrease, if you start to think of
the entire herd of cows, treat early subclinical uterus
infections, predictheats, motivate and stimulate the
dairyman to do a better job.

Become an inspiration

and stimulation to your dairyman or dairy person.
Lead, guide, and direct him by providing him with the
knowledge and expertise available in your profession.
Both you and your dairyman get yourselves, "Ten years
ahead of the rest of the industry."

You will no longer

be programmed for bankruptcy, but only "PROGRAIYIMED FOR
POTENTIAL".

NEW HORMONES FOR REPRODUCTIVE MANAGEMENT IN DAIRY CATTLE

•

BRAD SEGUIN, PROFESSOR
Theriogenology Division, LACS
385D AnSci/Vet Med Bldg
University of Minnesota
St. Paul, MN 55108
In the last decade, two new endocrine products have become available
for use in reproductive management of cattle.

These are the luteolytic

compound prostaglandin F a (PGF) and the luteotrophic compound gonadotropin
2
releasing hormone (GnRH).

To date most veterinary use of these products

has been for correction of problems in selected individual animals such
as cystic follicular degeneration for GnRH and pyometra, unwanted pregnancy
and unobserved estrus for PGF.

The purpose of this paper is to discuss

other potential uses of these products on a routine basis in the reproductive
management of dairy cattle.
GnRH
Interest in routine uses of GnRH is based on the fact that GnRH causes
release of luteinizing hormone (LH) from the anterior pituitary into the
peripheral circulation.

This release mimics in magnitude and duration

the preovulatory release of LH which occurs naturally at the onset of
estrus.

Experiments have been conducted based on two hypotheses.

One is

that ovulation could be induced via GnRH early in the postpartum period which
might improve subsequent reproductive performance.

The other premise is that

GnRH given at the time of insemination would improve pregnancy rates.
1.

GnRH in the early postpartum period.

GnRH (100 ~g) has been shown

to induce ovulation in a high proportion of dairy cows when given at day 14
after calving (Britt, 1974).
averaged one more

ovul~tion

By day 65 postpartum these GnRH-treated cows
than the nontreated controls.

Others have shown

that the LH-releasing ability of GnRH is inhibited before day 10 postpartum
(Fernandes).
GnRH (200

~g)

In suckled beef cows a single injection of HCG (2,500 IU) or
at day 30 postpartum increased the percentage of cows which

ovulated in the next 20 days from 29% for untreated controls to 55% and 63%
for HCG and GnRH-treated cows respectively (Pratt).

Others have also demon-

strated the marked difference in postpartum ovarian activity and response
to GnRH between dairy cows milked twice daily and suckled beef cows.
Projects investigating the effect of early postpartum use of GnRH on
reproductive performance have produced contrasting results.

Britt et al.

(1977) reported no advantage in days to first estrus (67 vs. 63 days),
first insemination (89 vs. 86 days) or conception (118 vs 120 days) or
first service conception rate (56% vs 55%) for GnRH (200
herds.

~g)

in four commercial

Fewer cows were culled due to infertility and fewer cows had ovarian

follicular cysts in the GnRH-treated groups

however~

study in two dairies (Nash et al., 1980), 250

~g

In a similar Colorado

GnRH at day 13, 14 or 15

postpartum was associated with a shorter calving to conception interval (81 vs.
96 days) and higher first service (75% vs. 56%) and total service (71% vs.
51%) conception rates in one of the two herds.
herd with 100

~g

GnRH.

Results were similar in this

The herd that responded bred cows sooner after

calving than the nonaffected herd (73 vs. 83 days).

The GnRH treatment did

not affect the incidence of cysts or culling due to infertility in the
responsive herd however.
Two other investigators have restricted their use of GnRH in postpartum
cows to those cows with retained fetal membranes at parturition.
(1981) found no advantage here for GnRH in 384 cows.

Leslie

However analyses of that

subset of his cows first rebred prior to 80 days postpartum (n=82) showed
advantages in days to first service (67 vs. 77), days open (97 vs. 131) and
services per conception (1.9 vs. 2.7).

A similar German study in cows rebred

relatively early (68 days) reported fewer days open (75 vs 93) due to fewer
services per conception (1.3 vs 1.7) in treated cows (Bostedt et al., 1980).

Also fewer treated cows developed postpartum abnormalities (20% vs. 41%)
and fewer treated cows were culled (10% vs. 17%).
2.

GnRH at the time of insemination.

Administration of GnRH or HCG routinely

at the time of breeding has not consistently affected conception rates (see
review by Vahdat, 1980).

Wisconsin investigators however, recently reported

using GnRH at day 14 postpartum and/or at the time of first insemination (Lee
et al. , 1981).

In 288 cows, first service conception rates of cows given

GnRH on day 14 postpartum only, at the time of insemination only,or both
postpartum and at insemination were higher (46%, 49%, 46%, respectively) than
cows given saline at both times (29%).

These investigators also found that

GnRH given within 15 minutes of insemination to repeat breeder cows (272 in
several herds) raised conception rate from 46% in saline-treated controls
to 71% in treated cows (Maurice, 1982).
Thus in both instances of potential routine use of GnRH to assure or
improve reproductive performance, the most promising results have occurred
in selected categories of malfunctioning cows.
Prostaglandin F a Products
2
Two 'of these products,

Lutalyse (dinoprost thromethamine) from the

Upjohn Company and Estrumate (cloprostenol) from ICI-England via Bay Vet in
the U.S.A., have shown promising results for selected therapeutic uses and
routine synchronization of groups of cattle (see review by Seguin 1980).
Use of these products in cows with unobserved estrus has·. shown the potential
benefits available in terms of estrus control and reduced days to next
insemination (Seguin, 1981).

A recent trial conducted at Minnesota was an

attempt to apply this potential to animals as they enter the breeding phase
of the reproductive cycle rather than after becoming "problem" individuals
(Seguin et al., 1981).

A breeding management system for dairy cattle,

combining selective use of cloprostenol (CP) with breeding based on estrous
detection, was tested in a controlled experiment involving 3 herds, 5 breeding
seasons and 586 reproductive cycles (485 in lactating cows and 101 in
yearling heifers).
breeding seasons.

All heifers were in the 1 herd studied for 3 consecutive
Each herd was visited weekly and treatment group animals

ready for breeding were given CP (500

~g

IM) if found to have a mature corpus

luteum (CL) before seen in estrus and inseminated.

Animals assigned to the CP

system were inseminated sooner than controls, 11 days sooner for cows and 13
days for heifers.

Similarly, CP system animals became pregnant sooner than

controls, 18 days sooner for both cows and heifers.

Pregnancy rates for first

services and all services did not significantly differ, for either cows or
heifers, between CP system and control animals.

However, pregnancy rates

for those services in the CP system groups which occurred as a result of CP
treatment were higher than those in all other services irregardless of group
assignment; 105/194

= 54% versus 299/665 = 45% and 32/45 = 71% versus 65/115

= 55% for cows and heifers respectively.

Eighty-seven percent of the 275

animals assigned to the CP system were treated with at least 1 dose of CP.
A total of 321 CP doses were used and 240 (76%) of the treatments resulted
in an observed estrus and insemination in 2 to 5 days.

Distributions of the

occurrence of estrus after CP treatment differed for cows among the 3 herds.
In all herds, however, day 3 after treatment was the most common day for
estrus and insemination.

In the 1 herd where heifers were included they were

in estrus sooner after CP treatment than herdmate cows, with the most common
day of estrus being day 2 (approximately 48 hours after treatment) for heifers
versus day 3 (approximately 70 hours) for cows.

Extraneous responses outside

the day 2 through 5 posttreatment response period occurred following 19
(5.9%) of the 321 CP doses used.

Seven of the 19 were cases of split estrus

(7 in 321 CP treatments) while split estrus occurred in 6 of 533 service

,

~eriods

in control animals.

Distributions of estrous activity by day of

the week were significantly affected by the CP management system as 46%
of first services and 39% of all services occurred on the third day after
herd visits and 88% of first services and 82% of all services occurred on
days 2 through 5 after herd visits.

Especially in larger herds such an

approach could allow a specially trained employee to work a 5-day week and
yet be solely responsible for estrous detection efforts and insemination
decisions.

Possibilities such as this will interest dairymen in the use of

estrus-control schemes in their reproductive management plans.

When viewed in

that context such approaches offer possibilities for achieving desired
reproductive performance in dairy herds in today's employment picture.
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THERAPY OF BOVINE UTERINE INFECTIONS
Borje K. Gustafsson
Department of Veterinary Clinical Medicine
College of Veterinary Medicine
Urbana, Illinois 61801

The local (intrauterine) route of administration of drugs for preventive and curative treatment of genital infections in large animals
has prevailed for many years.

Originally, the agents used for such

treatments were various disinfectants

(e.g.,

Lugol 1 s solution) that

had to be administered locally to reach the site of infection.

As

antibiotics became available, systemic treatment was shown to yield
considerable drug concentration in several
It became a common route for

tissues and body fluids.

treatment of diseases in other organs

than the genital tract, e.g., the respiratory system.

Likewise, it

was demonstrated that certain cavities, like joints, could be reached
by a systemic

application

of

the

antibiotic.

Despite

these

new

developments, veterinary medicine, to a large extent, persisted in the
local

approach--intrauterine

genital tract.

infections

in

the

One reason for this was certainly a conservative trust

in the old routines.
information

infusion--to combat

Another was obviously that there was very sparse

available on whether a systemically administered anti-

biotic would reach the uterine cavity and genital tissues in adequate
concentrations.

A third factor was that the local treatment empiri-

cally seemed to give good results.
were available.

Very few controlled field trials

Furthermore, the pharmaceutical industry launched an

increasing number of preparations for intrauterine use in animals.
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Today, a new era has begun in the field of antimicrobial treatment
of genital

infections.

Results of adequately organized

controlled

field trials with preventive and curative antimicrobial treatment have
increased our knowledge considerably.

Investigations on the disposi-

tion of antibiotics in the genital tract have been initiated.

Further-

more, extensive studies on the physiologic mechanisms that regulate
the lifespan of the corpus luteum (CL) have brought about methods to
manipulate the estrous

eye le

and evacuate

a pathologic content of

uterus, opening new avenues for both systemic and local treatment of
the genital tract.
attention.

The host defense mechanisms have received increased

The purpose of this paper is primarily to elucidate some

factors of importance for the results of treatments of uterine infections.
Uterine absorption of infused antimicrobial drugs
It is well established that antimicrobial drugs like sulfonamides,

oxytetracycline,

chlortetracycline,

absorbed from the uterus.
sulfamethazine

was

penicillin,

and

from

the

are

et ~. 1 showed that

In cows, Bierschwal

absorbed

ampicillin

diestrous

normal

uterus

and

reached peak levels in the blood 1 to 2 hours following administration.
Therapeutic levels were maintained for up to 12 hours.
et al.
-

Later, Righter

2 verified that sulfamethazine was absorbed from the uterus in

amounts that exceeded minimum therapeutic values in the blood for 24
In another study 3 a number of sulfonamides were shown to be

hours.
absorbed

from uterus

with

peak

concentration

about

2 hours

after

infusion and a greater absorption in the estrous cow than in diestrus.
4
Bu ,

on

the other hand,

found

that cows

in estrus

absorbed

less
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sulfadimidine than cows in diestrus and attributed this to reflux from
the uterus through cervix.

The same phenomenon was seen by Miller and

Bergt 5 with oxytetracycline.·

Several

studies show that penicillin

is readi 1y absorbed from uterus in both cows and mares. 2' 6 ' 7 ' 8 ' 9

In

the mare local treatment with sodium penicillin is followed by rapid
absorption from uterus. 9

However, the duration of therapeutic b1ood

levels is short, indicating that treatment has to be repeated every 5
hours.

The hormonal status of the mare does not appear to influence

the plasma levels of penicillin, while a mechanical or chemical irritation of uterus (swabbing for bacterial culture or infusion of an
irritating solution) before the infusion resulted in a larger absorption of the drug. 8 , 9

However, the blood concentration after mechan-

ical irritation did not reach the level that was obtained after intramuscular administration.
In the cow two recent studies with

penicillin 6 ' 7 both demon-

strated that there is a rapid absorption of sodium penicillin from
uterus.

One study ,7 which comprised a comparison between i ntramus-

cular and

intrauterine administration showed that the

intrauterine

administration, gave lower blood concentrations that 1as ted shorter
than the intramuscular application.

Contrary to the findings in the

mare, 9 it appears that cows in estrus absorb penicillin to a greater
extent than cows in diestrus. 6

In early postpartum (2-3 days post

partum), penicillin as well as dihydrostreptomycin and oxytetracycline
was poorly absorbed compared to later stages with a better involuted
uterus. 2
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Other

drugs of interest

chloramphenicol,

gentamicin,

in

this

regard

are

chlortetracycline,

and oxytetracycline.

Chlortetracycline

is rapidly absorbed from uterus of diestrous cows with peak concentrations

about 2 hours postinfusion. 10

However, intravenous injection

gave higher levels of the drug in blood than the intrauterine admini11
stration. Recent studies
demonstrated that chloramphenicol in the
mare was rapidly absorbed after intrauterine infusion with peak serum
levels after 45 minutes.

After 12 hours there was no measurable con-

centrations in the blood.
Ongoing investigations at Illinois on gentamicin (Guedawy et al.,
to be published) indicate that the vehicle in which the drug is dissolved has a decisive influence on the degree of absorption from the
uterine cavity.

Intramuscular treatment resulted in concentrations of

gentamicin in the uterine cavity within 6 hours that were larger than
the minimum inhibitory concentration for uterine pathogenic bacteria.
Oxytetracycline has been the subject of several investigations over
the last few years.

In the bovine, Miller and Bergt 5 showed that a

nonchelated commercial form of oxytetracycline was rapidly absorbed
from uterus and reached peak levels 2-4 hours after infusion. At 12
hours postinfusion the blood plasma still contained appreciable amounts
of the drug, while the concentration was very low at 24 hours after
infusion.

In milk, appreciable concentrations were measured for up to

24 hours after intrauterine administration of 4 mg oxytetracycline per
kg body weight.

The chelated form appeared in plasma in very low

amounts and only for 12 hours.

A recent study by our group 12 tested

the absorption from uterus compared to intramuscular injection.

The
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blood concentrations were considerably lower at intrauterine than at
intramuscular

administration,

indicating

a

lesser ·absorption

uterus than from the intramuscular injection site.

from

This was much more

pronounced in cows with endometritis, supporting the results by Righter
et ~. 2 that the condition of the endometrium influences the absorption.

The milk contained oxytetracycline concentrations comparable to

blood levels for up to 24 hours after the intrauterine administration
of 4 mg/kg body weight.

Another study by our group 13 shows that poor

absorption of oxytetracycline from uterus occurs also in the mare;
namely, intrauterine infusion of oxytetracycline to mares in estrus
showed very low blood levels compared to the intravenous route of
administration.
Disposition of antimicrobial drugs in genital tissues
There are amazingly few studies on the distribution of antibiotics
in the genital tract comparing systemic with local route of administration. In the mare Arbeiter et al. 14 examined the concentration of
sodium penicillin G and ampicillin in endometrium and blood serum at
different intervals after systemic administration of three different
doses.

Intramuscular application of penicillin equal to or more than

17,000 I.U. per kg body weight resulted in tissue concentrations in
the endometrium that amounted to 50 to 75% of the serum levels.
Intravenous application showed the same trend although tissue concentration varied more and the duration of measurable amount did not last
more than 8 hours contrary to the intramuscular application that showed
measurable amounts for 24 hours.

With

intravenous

application of

ampicillin using 7 mg/kg body weight or more, tissue concentrations
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were equal to or larger than blood serum concentration for the first 4
hours.

Measurable amounts of ampicillin at 8 hours post-administration

could be found

only after a high

dose

(11-16 mg/kg

body weight).

~. 14 concluded that both ampicillin and penicillin, if

Arbeiter et

given in appropriate doses, resulted in endometrial tissue concentration that are very high compared to blood serum levels.

The doses

recommended were 13,000-26,000 I.U. of sodium penicillin G per kg body
weight intramuscularly or 11-16 mg/kg body weight of ampicillin intravenously.

Furthermore,

it appears that 3-5 injections per 24 hours

would be required to maintain therapeutic tissue. concentration.
ical

treatment

ampicillin
mares

with

Locket

results

verified

that

intravenous

Clin-

administration

of

(7-10 mg/kg body weight) was effective for treatment of
uterine

infections

caused

by B-hemolysing

streptococci.

~. 15 , using a semisynthetic penicillin (Ticarcillin), found

that intramuscular administration in the mare yielded therapeutic concentrations in genital tissues (uterus, cervix, ovary) within 2 hours
of injection.

Intrauterine infusion gave higher levels in uterus and

cervix than the intramuscular route.

However, blood levels were very

low indicating that the penicillin remained in the cavity and had not
penetrated

the

tissues.

In

cows

application of penicillin results
cavity and in endometrium for

it

appears that the

in appreciable amounts

at least 24

hours. 16 • 7

intrauterine
in uterine
Results ob-

tained by Masera et ~J in cow at intramuscular injection of sodium
penicillin G seem to

agree well

with

those of Arbeiter et al.l4

Intramuscular injection of 20,000 I.U. of penicillin per kg body weight
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gave endometrial concentrations over the first 8 hours postadministration that were equal to or higher than the blood plasma levels.?

In

this context, it is appropriate to mention studies in rabbits by Sander
et ~. 17 demonstrating that, at intramuscular injections, penicillins
passed over in uterine tubal fluid and. that concentrations were closely
correlated to plasma levels.
A systematic study, comparing disposition of oxytetracycline in
the genital tissues, uterine secretions, and blood after systemic versus

intrauterine application, was recently undertaken using normal

cycling diestrous cows and cows with chronic endometritis. 12

Intra-

muscular administration of oxytetracycline (8 mg/kg body weight) gave
drug concentrations in the endometrium and uterine secretions that were
higher than in blood and milk over the whole test period ( 72 hours).
Furthermore, the intramuscular route resulted in substantial concentrations exceeding blood plasma concentrations with 100% in other tissues of the genital tract (oviducts, ovaries, myometrium, serosa, cervix, vagina) and in muscles and udder as measured in cows sacrificed
24 hours postadministration.

Contrary to the intramuscular route, the

intrauterine did not result in any detectable levels in genital tissues, apart from the endometrium, at 24 hours postadministration.

The

intrauterine administration gave a very high concentration in endometrium and uterine cavity over the whole 72-hour post-treatment period.

Blood plasma concentrations, on the other hand, were considerably

lower than at intramuscular injection, indicating a lesser absorption
from uterus than from the

intramuscular injection site.

The poor

absorption was more pronounced in cows with endometritis, indicating
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that the diseased endometrium impairs the absorption of the drug in
analogy with the findings by Righter et ~- 2 The same was demonstrated in experimentally induced postpartum metritis ( Bretzl aff et
al., University of Illinois, to be published).
In another· study, Bretzlaff et ~. 18 showed that an intravenous
dose of 11 mg/kg body weight of oxytetracycline every 12 hours results
in uterine tissue concentration in excess of a minimum inhibitory concentration of 5

~g/ml

throughout the dosing interval.

Therapeutic application of prostaglandins for genital infections
Most of the effects of prostaglandin {PG) used for the regulation
of physiological reproductive events or for treatment of reproductive
disorders are based on the luteolytic action of prostaglandin F a
2
(PGF 2a) or its analogs.

This implies that the animal must have a

mature corpus luteum at treatment for full effect.

Another effect of

PGs which may have practical importance is their stimulatory action on
smooth muscles, especially the myometrium.

The luteolytic effects of

PGs have been used for evacuation of a pathologic content of the uterus
(e.g.

in bovine:mummified fetus,

hydroallantois,

pyometra).

Among

pathologic postpartum conditions, bovine pyometra is the most established as a target for PG-treatment.

Chronic endometritis in cycling

animals without apparent accumulation of fluid in uterus is another
condition for which PGs have been used although very 1ittle documentation of results exists.
Pyometra
Rectal

examination

reveals

a distended

and fluctuating

uterus

which size can vary from that of a 6 weeks to a 5 months pregnancy.
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The classical bovine pyometra is an infectious uterine disorder characterized by accumulation of purulent exudate in uterus, persistence
of the CL, and anestrus.

The retention of the CL is most probably due

to a reduction or inhibition of the synthesis Dr release of the uterine
luteolytic factor, prostaglandin F a (PGF a) caused by pathological
2
2
changes in the endometrium. Conventional methods for treatment include
intrauterine infusions of various antimicrobial drugs along with draining the pus from uterus or parenteral administration of estrogens or
combination of estrogen and oxytocin.

A most effective conventional

method for evacuation is enucleation of the CL.
such as
treatment

hemorrhage and adhesions

However, side effects

are common and, therefore, this

is considered contraindicated.

Prostaglandin F a or its
2
analogs cause a "chemical" destruction (luteolysis) of the CL without

the side effects of a mechanical enucleation.

Systemic administration

of PGs has, therefore, been introduced as a treatment for pyometra.
Several field studies (e.g., 19, 20, 21, and 22) have demonstrated
that doses of PGF 2a* from 12.5 to 25 mg given i.m. or its synthetic
analog cloprostenol** in a dose of 0.5 mg i.m. are effective in emptying uterus.

Uterine evacuation starts as early as about 24 hours

after injection and cows frequently come in heat 3-4 days after treatment.

Usually one treatment is enough to establish normal cyclicity.

Cows can be inseminated at the 1st or 2nd estrus following the induced
one.

Pregnancy results obtained so far seem to be rather good (more

than 60 of the animals pregnant).

*e.g., Lutalyse, Upjohn, USA
**e.g., Estrumate, Bayvet, USA

Supportive treatment in the form of
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intrauterine infusions of antibiotics after the evacuation of uterus
does

not

seem

to

improve

results~

the

For example,

intrauterine

infusion with nitrofurazone 7-10 days after PG treatment in cases that
had emptied uterus did not prevent relapses and did not improve ferti 1 ity. 24

The question of efficacy of PGs compared to conventional

treatment has been addressed in at least 3 field trials 22 ,23, 24 all
showing that PGs are more effective and with less side effects than
parenteral administration of estrogens.
Endometritis in Cycling Animals
Post partum infection (acute metritis, endometritis) in the cow
often results in a chronic endometritis characterized by a slightly to
moderately enlarged uterus caused by a thickening of the uterine wall.
These

animals, which often have a mucopurulent discharge from

vulva, demonstrate a form of purulent endometritis with
any, accumulation of fluid in the uterus.

little,

the
if

Such cows are J-usually cycl-

ing, although the cycle length may be irregular.

It is well known

that the spontaneous recovery in many such cases is good after the cow
has gone through several cycles.

Endogenous estrogens produced near

the time of estrus apparently enhance recovery.
be useful

to

It could, therefore,

increase the number of estrus periods within a short

period of time with PG treatments.

Under favor_able conditions,

it

would be possible to bring the cow into heat every tenth day instead
of the normal 21 day interval.

This could speed up recovery and reduce

the interval from calving to breeding which is usually prolonged in
cases of moderate or mild chronic endometritis.

No conclusive experi-

mental data to support the benefit of PGs in these cases are available
but favorable results have been referred to by veterinary practitioners.
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Intrauterine infusions can under certain circumstances cause the
same effects on the estrous cycle as exogenously administered PGs.

It

has been known since the late 1960 1 S that irritating solutions infused
during the early part of the estrous cycle (day 4 or 5 of the cycle;
day of previous estrus = day 1) induces estrus within 4-7 days of the
Seguin 26

treatment.

in 1974 demonstrated that a necrotizing endo-

metritis occurred as early as 24 hours after intrauterine infusion of
a solution containing 5 ml of a strong Lugol
saline.

1

S

solution in 250 ml of

By the time of estrus (day 10 when infusion was given on day

5; previous estrus = day 1 ), the endometrium had regenerated.

Seguin

postulated that the premature estrus was induced by endogenous release
of PGF a
2
infusion.
Lugol

during endometrial
Later,

Kindahl

repair

commencing 3-4

et al. 27 confirmed

days

after the

that the infusion of

solution was followed by a PGF 2a release 50-75 hours after
intrauterine infusion preceding the luteal regression and estrus. The
1

S

PG release and the progesterone decline showed a very similar pattern
to that of a spontaneous estrus.
Also other irritating substances like oxytetracycline and nitrofurazone shorten the interval to next estrus if infused in early cycle
(days 4-5).

No alteration of the estrous cycle occurs after infusions

during midcycle or during estrus.

In late cycle (days 16-19), on the

other hand, an extension of the cycle length by 4-5 days is likely to
occur.
Can the induction of premature estrus by intrauterine infusions be
used for therapeutic purposes.

Very few data are available.

However,

the treatment is, in my view, much more attractive than other regimes,
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systemic or local, used in cases of true repeat breeder cows.

The

regime that has been used consists of an intrauterine infusion of a
1-2

Lugol•s solution (1-2 ml of a strong Lugol per 100 ml of saline)

on day 4 or 5 of the cycle (day 1 =the day of previous estrus).

The

volume of the infused solution is not critical since volumes as low as
5 ml of Lugol have proven effective in inducing estrus.
200 ml is used.
treatment.

Usually, 100-

This frequently results in estrus within 4-5 days of

Breeding on the induced estrus might improve the concep-

tion rate in repeat breeders.

This can be due to a change in the

uterine environment making the endometrium more suitable for implantation and/or could be related to a normalization of the hormonal events
favorably affecting transport of the gametes or fertilization.

Further

experimental and controlled clinical studies are needed to confirm the
positive effects that empirically have been found and to elucidate the
me ch an isms i nv o1ved •
Acute Metritis
Acute or subacute post partum infections are difficult to treat in
several species.

The need for drugs that could enhance the involution

and emptying of uterus in such cases and maintain a patent cervix has
frequently been emphasized.
traction

in

several

species.

PGF 2a

is known

Experimental

to cause uterine constudies

in

sheep have

demonstrated a specific dilatating and relaxing effect of PGF
the cervix. 25

a

2
So far, these effects of PGs have not been extensively

on

used for therapeutic purposes in the cow.
Conclusions and Reflections
Systemic administration of antibiotics results in tissue concentrations in the genital tract that are comparable to blood levels.
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The intrauterine route (infusions) yields drug levels in the uterine
cavity and in the endometrium that generally are higher than after
systemic

admin is tra tion.

Several

antibiotics

are

readily

absorbed

from the normal uterus which logically would ensure that the antibiotic
has reached the tissues.

In an involuting uterus 2-3 days post partum

and in a pathologic uterus (e.g. chronic endometritis, acute metritis),
on

the other hand,

severely impaired.

the absorption of infused

drugs

appears

to be

In these cases the drug is apparently retained and

degraded in the uterine cavity.

Since a genital infection seldom is

localized only to the uterine mucosa or to the cavity this means in
many cases that the antibiotic will not adequately reach the site of
infection.

This is a very important factor to consider before one

chooses route of administration for cows with a diseased uterus.

There

is no doubt, in our view, that the systemic route or a combination of
systemic and local treatment deserves more attention.
peutic results

The poor thera-

that generally have been reported with

intrauterine

infusions are probably partly related to the route of administration
but there are, evidently, reasons to suspect other factors as well,
e.g., inadequate doses of the infused drug, too long a dosing interval
and adverse effects on host defense mechanisms (e.g., phagocytosis) of
drugs or manipulations.
Bretzlaff

et

al.

28

found

that,

at

intravenous

administration,

twice daily dosing of 11 mg oxytetracycline per kg body weight may be
necessary to achieve optimal results from treatment of genital infections

in the cow.

doses

of

Furthermore,

oxytetracycline

than

postpartum cows require 30% higher
cycling

cows

in

diestrus

to

reach
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adequate uterine tissue levels (Bretzlaff et al.,

to be published).

Several

nitrofurazon)

antibiotics

(chloramphenicol,

gentamicin,

have

---

been shown to suppress the phagocytosis of milk leucocytes in vitro
(Ziv, Paape, Dulin, Milk Secretion and Mastitis Laboratory, Beltsville,
Maryland, Am. J. Vet. Res., in press).

Whether antibiotics may have a

similar effect on the phagocytic activity of uterine leucocytes is not
known.

However,

Vandeplassche's

29
group in Belgium
has

reported a

reduction of the uterine phagocytosis after intrauterine use of disinfectants.
suppress
seems

to

Likewise, manual removal of retained fetal membranes may

the

phagocytosis.

promote

the

host

Estrogen

treatment,

defense

mechanisms.

on

the other hand,
Studies

involving

modern, objective methods to determine the degree of phagocytosis are
needed to further elucidate these important questions.

In a normal

uterus the chances to obtain a good tissue concentration with local
infusion are better

than

in pathologic cases,

whether we need antibiotics at all

but the question

in these cows.

is

A question that

often is discussed in these contexts is the withholding time for milk.
The local treatment is undoubtedly more attractive from that aspect
since there is less risk for antibiotic residues in milk due to the
low absorption from uterus, especially after treatment with low doses.
If adequate doses are used, on the other hand, milk has to be discarded
even after intrauterine infusion with most antibiotics.
Endometritis with mild or moderately enlarged uterus in cows cycling with regular or irregular estrus intervals is often treated with
antibiotic intrauterine infusions.

The same applies to repeat breeders

without any sign of endometritis.

In light of newer investigations it
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appears that one should take better advantage of the effect of endogenous estrogen or the combined effect of estrogen and a drug induced
destruction (chemical curettage) and subsequent spontaneous repair of
the endometrium.

These effects can be accomplished by bringing the

cow in heat at shorter intervals with prostaglandins or with uterine
infusion of irritating solutions (e.g. Lugol•s solution) early in the
cycle (days 4 or 5; day 1 =the day of estrus).
Cases of endometritis or metritis with fluid and pus accumulation
in uterus (e.g. pyometra) require evacuation of the pathologic content
to get the cow to cycle regularly.

A luteolytic agent like prosta-

glandin F a seems to be the ideal method provided that the cow has a
2
functional CL.
ventional

Until PGs have been approved for lactating cattle con-

treatments with estrogens and/or smooth muscle contracting

drugs like oxytocin have to be used.

Intrauterine infusions or manip-

ulations to evacuate uterus are not as effective as luteolytic drugs.
Metritis in the immediate postpartum period might in addition to
systemic

treatment

with

antibiotics

need

some

form of

treatment to empty the uterus of pathologic secretions.

supportive
Drugs with

contractile effect on uterus 1 ike oxytocin and ergometrine have been
used for
effect.

that purpose but most results

seem to

deny any positive

The question whether prostaglandin F a would have a bene2

ficial effect post calving is widely discussed.

Reports from some

countries suggest that this form of supportive treatment should be
tried.
uterus

It is certainly important to get an effective evacuation of
in

many

instances

retained placenta.

of puerperal

infections

with

or without

A non-drug approach to this problem should not be
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forgotten, namely, that mechanical manipulation of the genital tract
(vagina, cervix, uterus) frequently helps to initiate evacuation of
uterus presumably through increased contractions.

This is why many of

these cases benefit from a manual vaginal examination of the tract and
maybe even from a rectal examination.
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-144VACCINATIONS IN HERD HEALTH r-1ANAGH1ENT
M.L. Fahning, DVM, PhD

Herd health programs have typically been thought to
involve routine repl.-oductive cxarPinations of the herd.

M:Jre

recently, herd health has been rrore enco!:'.pa.ssing, involving
nutrition,

mastitis,

vaccination programs.
involved in

t.~e

ventilation and not least of all,
If we are to be truly concerned and

total health management of D."le herds we "WOrk

with, than vaccination becomes an important part of the program.
Sometimes, as practioners, we may be reluctant to
recorrmend vaccinations, because we are concerned that our
clients may

think

we are just trying to sell him something

that is going to cost rrore rroney.

Sometimes , the client

will question

t.~e

particularly

if he has never had a oroblem with the disease.

necessity of vaccinating for a disease,

There is a real dilemma for us as practioners to know
what vaccines to recorrmend.

Currently, there are over 90

different vaccine configurations produced in
use in food

an~ls.

t.~e

U.S. for

These are designed to provide protection

against diseases caused by some 40 infectious agents.
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~able

of Infectious Disease Agents

Virus
Bluetongue
Bovine coronavirus
Bovine papilloma
F~vine parainfluenza type 3
Bovine rotavirus
Bovine viral diarrhea
Infectio~s Bovine rhinotracheitis
Pseudorabies
Aerobic Bacteria
Bacillus ahLhracis
Bordetella Bronchiseptica
Brucella abortus
Corynebacterium pyogenes
Escherichia coli
Ha~~philus sornnus
Leptospira canicola
Leptospira grippotyphosa
Leptospira harjo
Leptospira icterol1aernorrhagiae
Leptospira po~na
Pasteurella haernolytica
Pasteurella moltocida
Staphylococcus aureus
VLbrio (Ca~pylobacter) fetus
Anaerobic Bacteria
Clostridi~. chauvoei
Clostridiuw. novyi type B
Clostridium novyi type D
Clostridium perfrigens type B
Clostridium perfringens type C
Clostridium perfringens type D
Clostridium septicum
Clostridium sordelli
Clostridium tetani
There are many types of vaccines.

In general, we define a

vaccine as a biologic product which evokes a specific, active
immune response in an individual when given ·this product.
Bacterj_al vaccines are called bacterins, toxoids or
live avirulent vaccines.
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Bacterins contain suspensions of bacterial cells
which have been inactivated by heat, and/or

cherr~cal

agents

which are bactericidal (eg. Leptospira spp and Pasteurella spp)
Toxoids are bacterial
from bacterial

cells

endotoxins

and treated

have been separated

~~at

che~cally

to destroy

their toxic properties and yet preserving their antigenic,
antitoxin inducing properties, (eg

Cl. perfringens

types C

and D.)
Products '.-!hic:i contain both inactivated bacterial cells
and inactivated toxin (I.e. multicomponent clostridal products)
are referred to as bacterin/toxoid products.

An example of an avirulent culture vaccine is Strain 19
Brucella abortus vJhich contains a suspension of bacteria
that are non-pathogenic for

L~eir

natural hosts as a result

of natural selection, forced mutation in e1e laboratory or
due to conditions under which they are graND.
Initial

exposure to a vaccine produces a primary immune

response which usually peaks in 2 to 3 weeks and results in
establishment of a basal Lmmunity.
This provides
l.

Serum (circulatory)

and secre·tory antibody.

2.

A population of T-lymphocytes

L~at

mediate

cellular immunity.
3.

A population of

long~lived

(m~ory)

lymphocytes

that are capable of res}:Xlnding quickly (anamestic
or secondary response) to subsequent revaccination
or field infection.
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Antibody levels increase more rapidly, reach higher peaks
and persist longer following a secondary response.
an important

This is

factor to remember in evaluating the degree and

duration of imrnumity that may result from immunization.
The purpose of vaccination or immunization is to prevent
disease.

This is accomplished by eitl:.er limiting the multi-

plication of infectious organisms or by neutralizing
ful products of multiplication.

Vaccination must

b~

harm-

L~erefore

be come in advance of a risk of infection.

Vaccines are organism specific, that is they provide
protection against only

t~ose

infectious agents for which

they have i.rrmunizing components.
The degree of protection and duration of immunity varies
wi L"i-1 vaccine.

That is due to

the difference in the types

of antigens present, the type of immune resp::mse produced
and differences in disease pathogenesis.
P~ysiologic

stress, the presence of disease, severe

parasitism, presence of antibiotics can impair tl'le animals
immune response capabilities.

Such affected

ru~ls

will not

receive full benefit from vaccination.
Improper handling, storage and administration can render
vaccines non-immunogenic due to tl1e fact tl1ey contain
biologic ingredients which are subject to degeneration.
A variety of factors must be considered in determining the
need for and
prevention.

L~e

timing of vaccination of animals for disease
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1.

Type

of animal r:opulation

A.ge range
Sex
Density of animals
Source of anirP.als
2.

factors

Enviro~ntal

Geographic location
ClirP.atic conditions
rainfall
te:nperature range
Insect

a~d

Wildlife populations

Feeding conditions
3.

Characteristics of Infectious agent
Concentration in area
.~ility

to propagate outside D"e host animal

~cistence

4.

of reserviors in area

Mechanism of Transmission of infectious agent.
Breeding
In..'ialation
Ingestion
Trauma
Insects
Overfeeding
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Specific Disease Considerations
Brucellosis
With more and more states requiring

L~at

female animals

be official vaccinates to enter their state, this should

definitely be included in any vaccination program.

Many

clients have become complacent of Brucellosis vaccination because they

~~~

Brucellosis is no longer a problem or

e~ey

say , because they have a closed herd there is no need for
them to vaccinate.

It behooves us as veterinarians, to prolt'Ote

Brucellosis vaccination to all our clients.

Bovine Viral Diarrhea (BVD)
~~e

disease ]<nown as BVD was first described in 1946,

and it is

no~,v

known Ll-J.at it can be manifested by a variety of

clinical symptoms and findings.
L~e

most widely encountered and

It is considered to be one of
econo~ically

BVD is characterized by symptoms

"~-'nich

important diseases.

are initially

respiratory in nature including serous nasal discharge, rapid
respiration, coughing and elevated temperatures.
or may not be present.

Diarrhea

~ay

Abortions, stillbirths or weak calves

at bimt.:l. may be seen if infected animals are pregnant.

Pregnant

animals affected early after conception may resorb or lose Ll-J.e
embryo and come back into estrus.
BVD virus acts as an immuno-suppressant predisposing to
and allowing

OL~er

and become severe.

viral and bacterial infections to establish
Since LlJ.ere is no specific treatment for
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BVD, only supportive therapy to replace body fluids and help
control secondary invadors is of value.
Modified live virus BVD vaccL1es
for about 20 years.

~ave

been available

Problems have beer. reported from time to

time in aniJ.-nals vaccinated wi tJ.'-1 MIN BVD vaccine in that animals
become sick and in some cases, hBve shown signs of clinical
BVD.

Several factors

may have been involved. (l) The animals

may have had exposure to BVD just prior to vaccination and be
in the incubation stage. (2) There way be a deficiency in the
animals immune system (3) Vaccination of stressed animals or
(4) The presence of marginally attenuated SVD virus in the
vaccine.
MLV BVD vaccine should never be used in pregnant animals.
Only recently

a killed BVD vaccine has come on the market.

If

t'1.is vaccine proves itself to be effective in widespread field
use it will

elL~nate

many of

L~e

disadvantages of the MLV

vaccine.
In general
of age and

calves

re~vaccinated

s~ould

be vaccinated at 4 to 6

monL~S

annually in areas of endemic infection

Animals of breeding age should be vaccinated 3 to 4 '.!leeks prior
to

breeding.

Infectious Bovine

R~inotrac~eitis

(IBR)

IBR was first recognized in e1.e United States as an acute,
highly contagious respiratory disease.

~e

virus results 1n

severe economic losses to._ the cattle industry and occurs worldwide.
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IBR virus also causes r:;ustular vul vo vaginitis (IPV)

and

sometimes is referred to as IBR-IPV.
Clinical

fo~s

of tie disease vary and include (l) res-

piratory (2) conjunctivitis (3) genital tract and abortions
(4) central nervous system and (5) generalized disease of
neo natal calves.
Therapy of IBR cases is directed

to~·Iard

controlling

secondary invaders.
Vaccines have played a major role in control and prevention of IBR.

Several types of vaccines are available.

MLV vaccines administered parenterally are not recommended
for pregnant anirmls since they may cause abortions.

Intra-

nasal MIN vaccines are however, safe to use in pregnant animals.
a~unt

The disadvantage of intranasal vaccine is the
required to administer it.
combination

wiL~

IBR vaccine is

parainfluenza-] (PI-3).

available is an inactivated IBR vaccine.

of restraint

often found in
vaccine.

Also

7his is often in

combination with other immunizing agents.
General recommendations for

vaccL~ation

of calves at 5 to 6 months of age.

include vaccination

In some circumstances,

vaccination at a younger age may be indicated.

However, ·they

should be revaccinated after 5 to 6 months of age.

Colostral

antibodies persist for about 5 montiis and will interfere with
L~e

immune response.
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Eota and Corona Viruses
These viruses cause diarrhea in calves from 1 day old
to 3 weeks of age.

The onset is very sudden •Alith. dramatic

debilitation and subsequent death in many cases.
Rota-corona vaccine is available but must be administered
to t.."le calf during the first few hours if it is likely to be
effective.

Oral vaccination induces

resistence to challenge

infection within 72 hours and production of local antibcdy.
Protection caD also be achieved by

ad~inistration

of the

vaccine parenterally to the dam 6 weeks and 3 weeks prior to
calving resulting in elevated clostral Ll'.IT11..1I10globu1in A
wnich will provide protection for a lL.Tited period of time.
It then becomes imperative that the calves receive clostrum
within the first few hours of life.

Bacterial Diseases
Clostridial Infectious
This group of organisms causes such disease as malignan·t
edema, Blackleg, infectious hemoglobinuria, Black disease
tetanus and enterotoxemia.
Blackleg is a frequently encountered disease of this
group in cattle from 6 months to 2 years of age.

Affected

animals are often found dead before it is known that

t..~ey

are sick.
Clostridial vaccines come in a variety of combinations.
The product chosen for use will depend on local conditions.
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A1 t.h.ough the disease may occur anytime, it is more prevalent
during spring and fall among pastured animals and will influence
the timing of vaccination.

Leptospirosis
Leptospirosis is responsible for significant losses in
dairy cattle due to abortions and reduced milk production.
Several serotypes exist.
in cattle.

The

OG~er

Porrone has been the most comrron

serotypes affecting cattle include harjo,

grippotyphosa, icterohemorrhagiae and canicola.
Five-way (containing 5-serotypes) are available and
provide effective protection for 6 to 12

DOnt.~s.

In a closed

herd annual vaccination should provide adequate protection
whereas in an open herd a 6 month re-vaccination schedule would
be appropriate.

Objectives of an Immunization Program
A vaccination program should have 3 rr.ajor objec·tives.
l.

Protect e1e offspring

2.

To establish a basal immunity in the young stock after

n1e
3.

~aternally

throug~ G~e

neonatal period.

derived immunity has declined.

To protect the adult cows.

Establishment of the initial

~ity

may require vaccination of portions of

t.~e

in adult anL7els
herd at different

ti1nes, due to differing period of gestation and peaks of milk
production.

Once the herd irrmunity has been established it
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should be maintained by annual revaccination and vaccination of
of the young replacement stock.
Maintenance of

i.rnmunity in adult animals 1..11ill aid in

providing t.:.<e protection for
levels of

an~ibodies

in

the ne,•!born calves through higher

L~e coles~.

Young stock should be vaccinated at

L~e

earliest time

taking into account health of the animals, risk of infection,
type of vaccine, route of inoculation and
maternal antibody.
the first 3

mon~~s

G~e

presence of

In general, animals vaccinated during
of age should receive a booster at about 6

months of age to assure adequate protection.
Successful vaccination programs are tailored and implemented
on the basis of a thorough assessment of the total livestock
operation.

~is

includes taking into account other species of

livestock present on the farm.
Vaccination

progr~s

which are impleiTented in response

to a serious disease outbreak are much less desirable and effective.
The design of the vaccination program best suited for a
dairy operation

~st

serving that herd.

be left to the veterinary practioner

He is in the best position to assess

L~e

potential disease problems and risks involved.
The program that is outlined subsequently is not intended
to meet the needs for every operation.

It is, instead, set out

as an example of how to approach a vaccination program schedule.
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Calves:

Newcom

- Rota-corona oral vacclne

1 - 2 weeks

- IBR-PI

2 - 4 r.:ont.1.s

- Brucellosis -Strain 19

3

Intranasal

Booster - IBR-PI
4 - 6

rronths

3

- Killed BVD

Sornnogen

R

Booster I3R-PL

~

Clostridial - 4 I.-Jay or 7 way

Yearling Heifers
(12-15 rron-t:.'1s
or at least one
rrontb. prior to
breeding)

-IBR-PI

3

-BVD (killed)
-5-l.vay Lepta
-Clostridial

Adult Cows
(at least one
rront.tJ. prior to
breeding)

cow~lcx

-BVD
- IBR-PI

3

- Lepta 5-ltJa.Y

- E coli bacterin
6 weeks and 3 weeks prior to calving

Pregnant Cows

For a program to be successful education of all concerned
is imperative.

Everyone including the owner, managers and

employees of the dairy operation must understand b"le program
objectives, the rationale of its design and be instructed how
it is to be implemented.

It is the veterinarian's resp:Jnsibility

to see ti1e proper biologic products are being used and provide
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instructions for proper administration,

if he is not doing

it himself.
It is also well to s;oint out to the livestock operator
tP~t L~ity

i.rrmunity.

is relative and ti1at no vaccine confers 100 percent

Cne cannot say simply tl1at an ani."':lal was vaccinated

for a disease and therefore, it can't

~~ve

ti1at disease.

The

factors affecting development of immunity l1ave been previously
discussed.
As

in reproductive programs, records are essential to

know what vaccines \Y'ere given to which animals.

Perfo:r:mance

records should be kept to dete:rmine t.he successfulness of the
program and provide a basis on whlch to make alterations in it
The overall goal of vaccination programs as wi t.."'l the

ot..~er

aspects of a total herd health maintenance program are increased
profitability

t.."'lrough higher

perfo~ance.

-157TALE OF TAILS
Dr. Roger '!of. Heads
751 vi. Main St.
Hortonville, vii 54944

I have learned to read the uterine discharge on cows tails.

I have

taught my dairymen to read the uterine disch3.rge on cows tails.
This has been a big aid for me, in combination with a rectal exam,
in making a diagnosis when performing an examination of the reproductive tract.

It helps not only in the diagnosis, but also in

determining therapy and making a prognosis.

It is really surpris-

ing \vhat you can learn when you learn to read, "The Tale of T::;ils".
I.

"Tale of Tails"
A.

Tails, Tails, Tails

B.

Discharge on cows tails tells so much.
1.

Like the picture on a magazine cover, it tells ;·.'hat contents
of the magazine will be. (Better Homes & Garden, NewS\veek,
&

2.

Delight)

The uterine discharge on cows tails tells so much about
\'lhat is going on inside a cows uterus.

C.

To read cows tails, you must do the following:
1.

Look at the entire cow, not just the tail.

2.

Communicate with the dairyman and his wife about the cow.
a.

Ask if cow is in first, second, or third lactation.

b.

Look and ask if she has been in heat.

3. Look at the cows tail.
4. Look at the cows udder.
5. Grab a hold of the tail.
6.

Look at the discharge on a cows tail.

7. Look at the commissure of the vulva.
8.

Look at the discharge on a cows tail.

9.

Look in the gutter.

10.

Look on the concrete platform.

11.

~fuile

you are palpating, look and notice if there is any dis-

charges on vulva or coming out of the uterus.
12.

Look at discharge on tail.

The discharge on cows tails tell

so much!
D.

Post partum rectal exams should reveal the following information:
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Does cm·r have a uterus infection?

2.

How much milk the cow is giving?

3.

Does

CO\ol

have any mastitis?

4. Is cow letting her milk down?
5. \Vhen is cow coming into heat?
6. When should we breed this cow?
7. Is this a good cow?
8.

Should we keep o:r sell this cow?

They should be able to

expect a prognosis from you!
E.

What does a 10 day post partum normal uterine tract look like?
1.

This is a 10 day postpartum uterine tract from the University
of Minnesota.

F.

2.

This is a 10-12 day post partum uterus from a cow.

3.

This covT was fresh 12-14 days at time of slaughter.

With a rectal palpation, the evaluation of uterus is based upon
the following physical findings:
1.

2.

Size of uterine horns.
a.

Amount of involution taken place since freshening.

b.

.Any asymetry of the uterine horns.

c.

Determine age or lactation number of this dairy cow.

Fluids, deris, or palpable exudate in the uterus.

3. Tone of the uterus.
a.

Tone is pathonomonic for production levels, degree of
infection, and the age of the cow.
1.

Facial features of Indian, Negro, or Mexican children
are typical for their race.

2.
b.

Tone of uterus is indi-

cator of productioh or infection.
Tone or lack of uterine tone is indicator of several
pathological conditions present in the cow.

Communicate with dairyman and ask them:
1. Is this cow a first lactation and giving 51)-55 pounds
of milk?
a.
2.

This cowwill have a characteristic tone in uterus.

Is this cow a second lactation and giving 65-70 pounds
of milk?

3.

Is this cow a third lactation and giving 90 pounds of
milk?

c.

If tone is not commensurate 1-1ith age and level of produc-
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tion, then cow may have one of the following conditions:
1.

Mastitis

2.

The co>• may have cystic ovaries.

3. The cow may have a uterus infection.
d.

This cow has excellent tone, and it is commensurate with
the level of production and everything is o.k.

e.

Ask if the udder is collapsing after milking.

You should

be able to tell the dairyman if it is or isn't collapsing.
When a low grade uterus infection is present, the udder
won't collapse after milking.

The udder will have a meaty

texture.

4. Phase of estrus cycle.
a.

This is the circle of the estrus cycle.

Get to know it.·

]o you know it?
b.

This is a normal follicle.

c.

Notice excessive mucous in vagina.
1.

This is a cow with a cystic follicle.

She is a cystic

cmv!

d.

This is a normal cycling cow.

e.

This cow was in heat 8-10 days
1.

Feels just great.

ago~

Do you have urge to express it?

I

wish we could; I wish we could.
2.

I did it!

3. Notice hemmorrhage in the ovarian depression. This cow
was dead when the CH was expressed.

What would the hem-

morrhage be i f the cow was alive?
Total diagnosis is based upon these physical findings:

G.

a.

Size of uterus.

b.

Prescence of fluids.

c.

Tone of uterus.

d.

The phase of estrus cycle.

Let's examine some uterine tracts.
1.

This cow is ten days fresh.
Uterus lacks uterine tone.
Has pathology and if treated, will go up about ten pounds
of milk per day, in three to four days.

2.

This cow is two weeks fresh.
In second lactation, feels very good.
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Has no pathology.
Just excellent.

3. Fresh three to four weeks.
Is in heat now.
She may go cy.stic, watch closely, and let me know if she
is.

4. Fresh five to six weeks.
Is in heat now and is presently cystic.
Notice large uterus, lack of involution, and bloody vagina discharge.

This isn't always present, but often

may be.

5. Fresh two weeks. This is a second lactation cow.
Looks normal and feels normal.
Excellent when opening and examining the uterus.

6.

Fresh two to three weeks.

In the third or fourth lactation.

This uterus lacks uterine tone.
Infection is present in the right horn.

7. Fresh 13-14 days.
There is infection in the left horn.
Open up and look inside the uterus.

This cow is treated.

She will go up at least five or more pounds of milk in
two to three days.

The udder will collapse better after

milking.
8.

Fresh 10 to 12 days.
Looks very good.
Open up and you will find no pathology, just a uterus
in excellent condition.

Closer examination - looks great.
Even closer examination - looks better.

9.

Fresh 14 to 16 days.
This cow was already in heat.
Uterus is infected.

If treated, this cow will go up

five to ten pounds of milk after therapy.
10.

Fresh 10 to 14 days.
Looks good.
Is very good.

Therefore total diagnosis is based upon:
1.

Discharge on cows tail.

2.

Discharge in gutter.
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3. History from dairy person.
4. Findings upon rectal palpation.
H.

If '.ve treat these covrs, the following sequence of events will
occur:
1 • They will immediately go up in milk.
2.

They will immediately eat better.

3. They will be more content.

4. They liill cycle and conceive sooner.
5. They will let their milk down better.
Let's talk to these dairymen!

I.

1.

Greg Kalbus

2.

Tim Bruette

;;;

Dudley Krenke

4·

Sid Kroeger

./0

J.

Do you lmow how to perform a rectal exam?

I question your ans>-1er!

I don't have time to clean out rectums; it takes too much time.

I seldom have to puddle feces or clean out colons.
1.

Penetrate anal sphincter with index finger, and quickly pull
back.
a.

2.

As reflex occurs, anal sphincter contracts and then relaxes.

As relaxation occurs, form cone with four fingers and push
cone through the anal sphincter.

3. Now clinch fist and push feces back.
a.

I seldom have to pull out any feces when doing a rectal
exam on a dairy cow.

4.

Spread out. i'i.ngers and you iiill find the uterus at tip of
fingers.

K.

What drugs do I use when treating an infected uterus?
1.

The prostaglandins are really doing a nice job on the large,
infected uterus 5-10 days after freshening.

I have been

surprised at the dramatic effect we are getting on these
uteruses.

Many of these infected uteruses do not need ad-

ditional therapy.

I like to check these uteruses 10-12 days

after administration of prostaglandjns if possible.
additional therapy is needed, I use

3-4

grams of

If

h£1, b£1,

hot polyotic.
2.

Moderate to low grade infection, the best therapy is P.V.P.
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Put into dry, clean 500cc bottle.

b.
c.

Add h£1, h£1, h£1 water.
Results obtained are due to:
1.

Distention and ballooning of uterus with 500cc of fluid.

2.

Buxning and cautery effect of hot •rater.

3. Dassicative effect of :polyotic.
4. Great antimicrobial effect of the polyotic. (dextrose)
3. Severe uterine infection 7 to 21 days post partum. I will
usually use 25 mg. dino:prost tro methaine.

This has really

been working nicely.

4. I do not use any estrogens on infected uteruses.
5. Occasionally, I will use oxytocin, administered twice a day
for six to seven days.

This has occasionally helped with

refractory cases.
6.

Lugols and I are not bed partners.

I can usually tell if a

college has ever used lugols in a cow.

You may use and I may

occasionally use, but not often.

1. Subclinical low grade uterine infections I like to administer
nolvasan suspension, two days after breeding.

Several things

are accomplished by this procedure.
a.

Restimulate the uterus.

This is more i~:portant than the

medication being administered.
b.

Check to see if ovulation has

c.

Slight ballooning and distention of uterine wall.

d.

I did a 500 cow study on this, but never :published

occur~ad.

the results.
8.

Occasionally, nitrofurazone and domoso are used, but I am
not excited over the results.

9.

I nave tried many other :procedures and thera:putic compounds,
lotions, and :potions, but I don't believe in any of them.
Therefore, I don't want to be a :part of dispensing quackery.

The uterine discharge on a cows tail tells me a story.
key to what is going on inside that cow.

It is the

Like the cover on a maga-

zine, it tells a story about the contents of the magazine.
charge on a cows tail tells me a story.
THE TALE OF TAILS!!!

Tails, Tails,

The .dis-

Tails----~-

