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FOREWORD

The committee appointed to arrange the program for the 43rd Annual Dairy Day
is happy to present this brochure of research work which has been summarized for
this year's program.

If any of these articles stimulate the reader to ask further questions, the
effort has been successful. It is suggested that questions be directed to the
particular author or authors involved.--L. o. Gilmore and D. E. Pritchard, Dairy
Day Committee Chairmen.

Cover Photo: Oages Elevation Ina, sired by Tidy Burke Elevation, is an
example of the quality of cows used in the OARDC dairy research program. In
her first 305-day lactation period, beginning at 2 years and 4 months,
she produced 15,615 Ib. of milk and 409 Ib. of fat. In her second lactation
(3 years, 11 months) she produced 18,084 Ib. milk and 555 Ib. fat in 317 days.
Her third record, beginning at 5 years and 5 months, was 20,742 Ib. milk and
620 Ib. fat in 300 days. During the entire period, this cow received one of two
experimental rations—grainrcorn silage:hay (1:1:1) or Dehy-100. All milking
was twice daily.
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ENVIRONMENTAL POLLUTION AND THE OHIO FARMER1

William M. Edwards
United States Department of Agriculture

and Department of Agronomy
Ohio Agricultural Research and Development Center

Farming is a give and take interaction with the environment. The dairy
farmer handles large amounts of potential pollutants annually* It becomes his
responsibility to manage such hazardous chemicals as fertilizers, pesticides, and
manures in such a way as to minimize his contribution to environmental pollution.

Recent research has been directed toward evaluating the pollution potential
of accepted and future farming operations. Water pollution by fertilizers and
pesticides from cropland is greatly influenced by land management practices*
Sediment production, a double threat when it carries adsorbed chemicals, can be
controlled by good management. Aerial transport and soil and plant pollution
are of concern to the dairy farmer. Feedlot washoff, high in organic matter and
nutrients, may pollute streams or it may be used to fertilize and irrigate
cropland.

The land manager must be aware of the effects of his operations upon -his own
environment and that of his neighbor. He must know the difference between bio-
degradable and persistent, soluble and immobile. Volatile, LD^Q, ppb, and toler-
ance are everyday terms he must understand. Environmental management is his
field.

Contribution from the North Appalachian Experimental Watershed, Corn Belt
Branch, Soil and Water Conservation Research Division, Agricultural Research
Service, USDA, Coshocton, Ohio, in cooperation with the Ohio Agricultural
Research and Development Center, Wooster, Ohio.
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THE EFFECT OF RUBBER VS. PLASTIC INFLATIONS
ON MILKING RATE AND UDDER HEALTH

R. M. Porter, H. E. Kaeser, R. D. Buller, and F. R. Allaire
Department of Dairy Science

Ohio Agricultural Research and Development Center

This experiment was designed to compare the results of milking cows with
plastic inflations in plastic shells vs. rubber inflations in stainless steel
shells. The purpose of the experiment was to determine if the clear, see-through
plastic shells and liners would improve the milking routine and at the same time
maintain speed of milking and udder health. The durability and ease of cleaning
of the plastic inflation were also studied.

Procedure

Forty cows were placed on a 12-week experimental period with 20 cows being
milked with rubber inflations and 20 cows being milked with plastic inflations.
Every 4 weeks the cows were switched to the other type of inflation. Milking
weights were recorded daily; leucocyte counts (microscopic count), the California
Mastitis Test (CMT), and milking time studies were made weekly. Subjective
evaluation of teat condition was made throughout the experimental period. The
milking equipment was washed with a C.I.P. automatic teat cup washer and the
plastic inflations washed according to manufacturer's recommendations. Statistical
analyses were made for all variables and adjusted for covariates including day
of lactation.

Results

The overall average daily milk yield was 44.4 Ib. with a standard deviation of
16.9 Ib. The difference in milk yield per day accountable to the effects of plas-
tic minus rubber inflations was -.10 Ib.

The overall average daily milking time was 10.16 minutes with a standard
deviation of 2.83 minutes. The difference in milking time per day accountable to
the effect of plastic minus rubber inflations was -0.20 minutes.

The overall average leucocyte count was 527,421 with a standard deviation of
835,929, The difference in leucocyte count accountable to the effect of plastic
minus rubber inflations was + 97,200.

The overall average CMT test score, on a score variation from 0 to 4, was 1,95
with a standard deviation of 0.63. The difference accountable to plastic minus
rubber inflations was + .01.

Each teat was observed and evaluated for eversion, erosion, patency, chapping,
and hemorrhage. No meaningful difference in any of these conditions could be
related to the use of plastic or rubber inflations.

Discussion

The higher leucocyte count with plastic inflations was not significant due to
the large variation in leucocyte count of samples from individual cows and also a
large variation in count between cows of the same group.
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The results would indicate that a good job of milking can be done with either
inflation. The milking time was not speeded up by the see-through aspects of the
clear plastic inflations and teat cup shells. The routine and habits of the
milker seem to have a strong influence on milking time.

The rubber inflation proved to be more durable than the plastic inflation.
Cracks occurred around the opening and in the stem of the plastic inflations with
several having to be replaced. This problem has been improved upon by the manu-
facturer .

Bacterial counts made on sterile water washes of the cleaned inflations would
indicate a greater ease of cleaning and less porosity of the plastic inflations.
The bacterial counts were quite satisfactory for both the plastic and rubber in-
flations.

Summary

A good job of milking can be accomplished with either type of inflation. Both
inflations have an acceptable life span. At present the. replacement cost of the
plastic inflations is greater than for rubber inflations. The see-through aspect
of the clear plastic shell and inflation does not seem to be of any particular
advantage.



GROUND SOYBEANS IN DAIRY RATIONS

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

Ohio Agricultural Research and Development Center

At various times in the past, it has been demonstrated through experiments
and practical feeding experiences that ground soybeans can be used satisfactorily
as protein supplement in rations of dairy animals. Thus, when it is economically
feasible, as has often been the case recently, farmers may utilize ground whole soy-
beans to good advantage in dairy rations.

This report presents growth rates of calves fed experimental rations contain-
ing ground soybeans. The ground soybean ration for calves was unique in that it
contained 90% soybean product,

Calf Experiments

High roughage pellets which were nutritionally complete were formulated from
flaked soybean hulls (soybran flakes), dehydrated alfalfa, and soybean meal or
ground soybeans. The experimental 90% soybean product diet contained 32.4%
ground soybeans as the protein concentrate.

The control ration was similar. It contained 26.4% soybean meal and 6% hydro-
genated edible fat (HEF). The control diet has been used in Ohio experiments over
a period of years as a continuing control ration for calves since, among the com-
plete high-roughage pellets we have fed, it has sustained maximum growth rates.

TABLE 1.—Composition of Nutritionally Complete High-Roughage Pellets Fed
to Holstein Heifer Calves.

Soybean Meal Ground Soybeans

Dehydrated Alfalfa (17%)

Soybran Flakes

Soybean Meal

Ground Soybeans

Fat CHEF)

Bone Meal

Ground Limestone

Salt (Iodized)

(Ib.)
100

567

264

60

3

3

3

(Ib.)
100

567

324

3

3

3

1,000 1,000
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Soybeans differ from soybean meal in that they contain about 18% fat and
add comparatively more energy to the diet. Consequently, fat (HEF) was added at
the 6% rate to equalize both experimental rations in energy and protein content.
Precise formulations are shown in Table 1.

Since August 1968, 16 Holstein heifer calves have been grown on the ground
soybean ration. An equal number of calves was started on the control diet. •»
Both diets were fed free choice from 3 weeks to 16 weeks of age. From birth to
3 weeks of age, alfalfa hay was offered free choice to help initiate rumen diges-
tion, and whole milk was fed to 7 weeks of age.

Body weight gains were highly satisfactory and were the same for both diets.
Feed intake was also similar. A summary of weight gains and pellet intake is pre-
sented in Table 2. Comparative growth rates were above normal. Both groups in-
creased 0.92% per day in weight which is 6% above standard (Beltsville) growth.

TABLE 2.—Body Weight Gains and High-Roughage Pellet Intake of Holstein
Heifer Calves.

Mean Birth
Weight

Mean Daily
Weight Gain

Mean Daily
Pellet Intake

Ground Soybeans

Soybean Meal

(IbO

93

85

94

86

1.50

1.37

1.51

1.39

3.25

2.98

3.42

3.05
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HIGH MOISTURE CORN FOR LACTATING DAIRY COWS

D. L. Palmquist
Department of Dairy Science

Ohio Agricultural Research and Development Center

Storing high moisture corn (HMC) in silos for grain has several advantages:
(1) earlier harvesting; (2) lower losses; (3) lower storage and handling costs;
and (4) possible mechanization with an all-silage feeding program.

Reports from other research stations, field reports, and preliminary studies
at OARDC indicated that feeding rolled, shelled HMC may cause lowered fat per-
centage. A study was initiated to study the effects of feeding HMC on fat test
of Holsteins and Jerseys.

Six cows (three Holsteins, three Jerseys) were fed a control ration of con-
centrates, corn silage, and hay (1:1:1) for 3 weeks. Feed intake, milk and
fat production, and rumen acids were measured (Table 1). High moisture rolled,
shelled corn was then substituted for the grain concentrates and fed for 7 weeks.
A control period again followed the 7-week experimental period.

During the first week of HMC, feed intake dropped 24%. This was apparently
due to decreased consumption of silage and hay, rather than HMC. Dry matter intake
increased steadily, recovering to normal levels after 7 weeks of feeding HMC. Milk
fat percentage dropped from 3.7 to 3.3 and total fat-corrected milk dropped 10%.

The ratio of acetic to propionic acids in the rumen was decreased, typical of a
fat-depressing ration. This may have been due, in part, to the reduced roughage
intake, but continued even when dry matter intake recovered to normal levels.

Recommendations

Use of ground, shelled HMC as the grain concentrate is likely to cause de-
pressed milk fat percentage. If storage and handling facilities are available to
make feeding economically desirable, it would be advantageous to feed high moisture
ground ear corn. The fiber in the cob will tend to offset fat depression, and it
has sufficient nutritional value to justify the extra storage space required.
Additionally, caution should be exercised in bringing cows into HMC feed, to mini-
mize the effect of depressing feed intake.

The OARDC Dairy Science Department is continuing studies on the mechanism of
fat depression in HMC feeding, and is comparing the value of high moisture
shelled and ground ear corn as grain supplements for lactating dairy cattle.

TABLE 1.—Effects of Feeding HMC on Dry Matter Intake, Fat Percent, and
Milk Production.

Feed DM Intake 4% FCM Fat

Control

HMC

(Ib./day)

36.5

29.6

(Ib./day)

49.0

45.1

(%)

3.69

3.33
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COWS MILK WELL WHEN GRAZING HIGH PROTEIN FORAGE

H. R. Conrad and R. W. Wallenius
Department of Dairy Science

and R. W. Van Keuren
Department of Agronomy

Ohio Agricultural Research and Development Center

Three years of results obtained at the Ohio Agricultural Research and Develop-
ment Center show that carefully managed forage crops produced in small paddocks
for grazing dairy cows may be used successfully in meeting the protein needs of
dairy cows in the summer feeding program.

The Research Center's short-term paddock system for grazing forages was
based on the results of a pilot study and previously reported success of this type
of intensive grazing in the British Isles and Europe. Some individuals in this
country have also achieved notable success with cows grazed intensively in pastures
with forages maintained in the vegetative stage.

The objective of the short-term paddock system was to provide a continuing
supply of high-protein, immature forage for cows to graze throughout the summer.
This implies that the grazed forage will also be highly digestible. It also means
keeping the forages in the growing or vegetative stage.

In this short-term paddock system, the rotation and strip-grazing systems are
combined. Short grazing periods of. 1 to 3 days are used but pastures are
divided into fixed areas by electrical fencing.

Rotational pastures (1.5 acre plots) were used in a pilot study during the
summer of 1966. The plots contained aftermath growth of alfalfa, ladino, orchard-
grass, and bromegrass. Alfalfa predominated in these plots. Corn silage and
ground ear corn were used as supplements and fed in sufficient quantity to supply
40% of the total daily allowance of dry matter. Grazing periods of 2 and 3-day
duration proved satisfactory. Stocking rates ranged between 1.4 and 1.6 cows
per acre.

Experiments were begun at Wooster in 1967 and continued through 1969 in fields
seeded to alfalfa and bromegrass. These fields were subsequently divided into
12 equal-sized paddocks (three-fourths to one acre in area). Electric fence was
used to divide the fields. Each plot was grazed 2 days. This allowed 23 days for
regrowth of forages in each plot. Although alfalfa persists best with a 35 to
40-day recovery period, it was felt that the 23-day period might provide adequate
recovery providing alfalfa was not grazed too closely.

Forage was 8 to 10 inches high when cows were removed, essentially a "top-
grazing" procedure which had previously been shown to provide high-quality forage.
In some cases, paddocks were clipped once during the summer. In 1968 at the North
Central Branch near Castalia, Ohio, a 24-acre field was subdivided into 20 paddocks
and cows were allowed to graze for one day in each paddock.

Short-term paddock grazing was compared with in-barn legume-grass silage as the
principal feed component for high-producing cows. All cows were fed corn silage
and grain concentrate each as 20% of the dry matter of the total ration. The grain
concentrate was composed of corn, oats, bone meal, and salt.
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At Castalia, grazing was compared with soilage. No silage was fed, but grain
concentrate was fed at a rate approximating 40% of the ration dry matter.

A summary of results for milk production is presented in Table 1. Protein
content of the forage and daily feed intake (using a chromic-oxide marker) were also
measured.

Highest milk yields were obtained with cows grazing pastures containing mostly
alfalfa. In fact, in every case the milk yields were comparable to, or greater
than, those obtained with legume-grass silage or soilage. On the other hand,
unsatisfactory milk yields were obtained when bromegrass was the predominant pasture
plant.

TABLE "K--Milk Production of Cows Grazing High-Protein Herbage Composed Pri-
marily of Alfalfa. Wooster and Castalia, Ohio, 1967-1969.

Year and
Location

Average
Daily
Milk

(4% FCM)
Decline
in Milk Type of Forage

(Ib.)
1967 Wooster 43.1

1967 Wooster 48.0

1967 Wooster 46.1

1968 Wooster 40.6

1968 Wooster 45.4

1968 Castalia 51.6

1968 Castalia 50.8

1968 Wooster 48.6

1969 Wooster 54.6

1969 Wooster 46.7

(Ib./day)
0.22 Pasture: Bromegrass and alfalfa with

bromegrass predominating

0.08 Silage:4 Alfalfa-bromegrass with
alfalfa predominating--
Harvested May 18 to May 20

0.06 Silage: Alfalfa-bromegrass with
alfalfa predominating—
Harvested May 31 to June 2

0.47 Pasture: Bromegrass and alfalfa with
bromegrass predominating

0.16 Pasture: Alfalfa-bromegrass with
alfalfa predominating

0.13 Pasture: Alfalfa-mixed grass with
alfalfa predominating

0.11 Soilage: Alfalfa-mixed grass with
alfalfa predominating

0.20 Silage: Alfalfa-bromegrass with
alfalfa predominating

0.14 Pasture: Alfalfa-bromegrass in ap-
proximately equivalents.

0.13 Silage: Alfalfa-bromegrass with
bromegrass predominating
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Mean lactation day for the milk yields presented in Table 1 was 145 days. The
experiments were begun about May 3 and terminated about September 10.

Maximum milk yield obtained from an individual cow was 83 pounds per day.
The group of cows at Wooster contained six Holsteins and four Jerseys. At Castalia,
24 Holsteins were used. Consequently, production is reported as 4% fat corrected
milk yields. Since declines in milk yield were essentially linear, one may safely
conclude that herds producing an average of 45 to 55 pounds of 4% FMC will be
sustained when cows are grazing in legume-grass pastures that contain mostly
alfalfa. The pasture herbage stand must be kept at a high-protein level (more
than 20% crude protein) and in the vegetative stage of growth.

The daily rates of decline in milk were greater in cows grazing in the high-
protein forage, but this was partly the result of these cows having reached con-
siderably higher levels of milk production initially; that is, in May,

In fields where alfalfa had essentially disappeared as a result of adverse
weather conditions, alfalfa weevil, and possibly grazing procedures, matured
bromegrass dominated after June 1. Essentially, three problems occur with brome-
grass that contribute to lower milk yields. Maturation occurs rapidly in late
May so that protein levels drop considerably below 20%, aftermath growth tends to
be slow during the hot summer months, and rate of digestion in the rumen is less
so that cows are constrained to eat less than their maximum voluntary intake.

The experiments were planned to reduce clipping to a minimum. Consequently,
some plots were clipped only once during the year and others not at all.

The stocking rate of pasture was estimated as the number of cows grazing per
acre using the total field area as the acreage rather than a paddock or subdivision.
In general, stocking rates ranged between 1.2 and 1.4 cows per acre. Stocking rates
were always highest in late May having reached 3.0 cows in one year. In dry years,
extremely low stocking rates (0.4 cows) were recorded in July and August.

Bloat is a common problem in legume pastures. It was not observed in these
studies. On two occasions during two seasons when the herbage to be grazed was
virtually all alfalfa, poloxalene, the bloat-preventing surfactant, was added to
the concentrate diet so as to provide each cow with 10 to 20 g. daily.

In summary, combining rotation and strip-grazing systems into a short-term
paddock system provided a means of developing an acceptable pasture program. The
protein needs of the cows were met when the crude protein content of the vegetation
was maintained above 20% on the dry basis. The use of corn silage and grain concen-
trates as supplements adequately augments the energy needs of the cows. Feeding
of these two supplements may be easily mechanized.

When cows consumed legume-grass pastures in the vegetative stage, high nutritive
value, maximum voluntary intake, and maximum milk yields (50 lb, 4% FMC on the
average) were obtained.
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EFFECTS OF FEEDING HIGH LEVELS OF GkAIN TO
GROWING HOLSTEIN HEIFERS

D. E. Pritchard*
Department of Dairy Science

Ohio Agricultural Research and Development Center

Results of numerous studies conducted during the past 60 years generally agree
that feeding dairy heifers a high plane of nutrition 'Inring *h^ growing period will
increase the rate of growth and hasten sexual maturity. However, conflicting evi-
dence exists regarding the effect on subsequent reproductive and lactational perfor-
mances .

For several years, also, investigators have known thai hormone-like materials,
such as diethylstibestrol cause increased rate of gain and efficiency of feed
utilization. One such compound, called melengestrol acetate (MGA), also causes
mammary gland development in heifers.

If dairy heifers could be fed so they would grow faster, and if mammary
gland development could be increased which might subsequently result in greater
milk production, then perhaps the goal of growing dairy heifers to breeding size
faster without sacrificing subsequent lactational performance could be attained.
Such a goal instigated the research reported in this paper.

At 10 weeks of age, 40 Holstein heifers were divided into groups of 10. All
heifers received corn silage and alfalfa-brome hay free-choice. In addition, group
1 received 2 Ib. grain per head daily; group 2, 10 lb.; group 3, 10 Ib. plus
0.45 mg-MGA; and group 4, 10 lb. until first estrus, and 0.45 ing* MGA in addition
thereafter. When each heifer reached about 48 inches at the withers she was bred
and switched to an all-roughage ration. Growth measurements were taken throughout
the grain feeding period and again at parturition. Milking was done in a parlor
and daily milk weights were recorded for the first 60 days of lactation.

From this study, it is apparent that Holstein heifers can be fed to grow faster
than they presently are on many dairy farms. As shown in Table 1, heifers fed the
control ration (2 lb. of grain daily with roughage) were only about 13 months
old at the time of first breeding. Yet at this age they weighed almost 800 pounds.
Heifers on many farms are not this size until 17-20 months of age. While feeding
the high level of grain did promote faster growth, the 1-2 months gained in a
younger age at first breeding may not be economical.

MGA did increase body weight gain, but the progestagen did not stimulate
skeletal growth. The drug, however, did stimulate mammary gland development.
Heifers fed MGA prior to breeding entered pregnancy with at least twice as much
glandular development as heifers not receiving the drug. It was thought that this
enhanced development might result in greater milk production after parturition.
But, as the data in Table 2 indicate, there was no significant difference (P < 0.10)
in the estimated 305-day production values among the treatment groups. For some
unexplainable reason the increased mammary gland development that existed prior to
breeding on heifers fed MGA did not result in any greater milk production. It should
be remembered, though, that size of the mammary gland does not necessarily indicate
milk producing ability.

fcThis research was conducted at the Dairy Department, Michigan State University.
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TABLE 1 — Age and
Holatein Heifers Fed D
Prom 10 Weeks of Age.1

Feeding
Treatment

2 lb. grain

10 lb. grain

10 lb. grain + MGA
from 10 weeks

10 lb. grain + MGA
after first estrus

Body Size at First Breeding of
ifferent Nutritional Treatments

At
Age

(mo. )

13. 12

11. 32

12.2

12.1

First Breedin
Weight

(lb.)

798

78?

8823

9023

g
Height

(in.)

1*7.7

1*7.6

1*7.7

U7.5

3-Values are means for 10 heifers.
p
^Significantly different from the other treatment

values (P <c Q*0£),

^Significantly different from the 2 and 10 pound
grain treatment values (P -£ 0*01).

TABLE 2—Body Size at Parturition and Estimated Milk Production of
Holstein Heifers Fed Different Nutritional Treatments Before Breeding*1

At Parturition
Feeding
Treatment

2 lb* grain

10 lb. grain

10 lb. grain + MGA
from 10 weeks

Age

(mo. )

23*1*

22.0

23-5

10 lb. grain + MGA 23 *£
after first estrus

Wt.
Before

flh

1109

1188

1137

1111

Wt.
After

)

1012

101̂ 5

1069

1012

Height

(in.)

50.7

$1.1

50.6

50.7

Estimated 305 day
Mil'-c Production

(lb.)

9227

8991*

82U1

8923

significant differences in the treatment values for and category
(P <: 0.10).
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Conclusions

While this study showed that Holstein heifers could grow at a very fast rate
if fed 10 Ib. of grain per day, it was also shown that feeding only 2 Ib. of grain
daily along with good quality roughage and drylot housing would allow heifers to
grow to breeding size (48 inches tall and weighing at least 800 pounds) by 13 months
of age. Feeding the synthetic progestagen, MGA, caused increased weight gains and
mammary gland development, but not increased subsequent lactational ability.
Proper feeding and care of a heifer during pregnancy is probably as important as
pre-pregnancy care on influencing her subsequent milk producing ability.
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SELECTION OF A FEEDING PROGRAM FOR DAIRY COWS

H. M. Keener
Department of Agricultural Engineering

and H. R. Conrad
Department of Dairy Science

Ohio Agricultural Research and Development Center

Providing feed and surroundings that will allow each cow to produce milk at the
highest inherited capacity is the goal of most dairymen. At present, restrictions
on the amount of feed eaten set the most important limits on milk production. These
limitations arise from the chemical (lignin content) and physical (coarseness of
structure) characteristics of the plants in the ration, the total amounts fed, or
the size and heat production of the cow.

Described below are some of the restrictive limits on feed intake that may be
circumvented and why this is especially important in feeding dairy cows. The second
aspect concerns integration of these principles with labor and other economic condi-
tions into a total feeding system.

Avoiding the Limits on Feed Intake

From the nutritional standpoint, corn silage and the immature, vegetative
growth of forages are the most valuable feeds for basic roughages in dairy cow
rations. Liberal grain feeding programs are recommended with sorghum, sudangrass,
and more mature forages because they are generally less digestible.

The contribution of protein and digestible energy toward feed value should be
assessed separately because these nutrients are utilized in different ways in cows
at different specific efficiencies and their costs as feed ingredients are different.
In particular the contribution of protein to the value of farm produced roughages
should be recognized.

In experiments at Ohio Agricultural Research and Development Center, data were
collected on the voluntary feed intake and digestibilities of 82 Jersey and
Holstein cows. Milk production ranged from 12 to 76 Ib* per day. It was found
that the factors which regulated feed intake changed in importance with increasing
digestibility of the total ration. At low digestibility they were: body weight
(reflecting roughage capacity), undigested dry matter per unit body weight per day
(reflecting rate of passage of undigested residue), and the percent dry matter
digestibility. The point among a series of digestion coefficients at which physical
limitations on eating capacity vanished and the influence of production became
dominant varied with the body size and milk production.

Data accompanying this article illustrate the kind of situations that existed.
Table 1 shows minimum figures for digestibility of dry matter at two levels of
milk production, 35 and 70 Ib. of 4% fat-corrected milk (FCM) per day. Note parti-
cularly that the larger cows overcome the limitation of poor-quality (low in diges-
tibility) roughage at a lower digestibility than cows of lower live weight.
Secondly, cows producing heavily require rations of higher digestibility to attain
their maximum inherited level of production. Feed intake and milk production
change with digestibility.

One fact to keep in mind is that the digestive tract is limited in size be-
cause it is confined to the body cavity. Because eating capacity is limited,
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TABLE 2.—Feed System Components.

System Components

Hay

Silage (V)

Silage (H)

Grain Storage (B)

Grain (flat, feed in parlor)

Grain (purchase feed)

Grain (flat, feed in bunk)

Hay barn, adjacent bunk, (hand feed)

Upright silo, silo unloader, mechanical feeder,
feed bunk

Bunker silo, tractor and scoop, unloading wagon,
feed bunk

Upright silo, silo unloader, mechanical feeder,
feed bunk, grinder or crimper.

Flat storage, mixer and grinder, bulk bin and
auger

Bulk bin and auger

Flat storage, mixer and grinder, unloading wagon

Cost values and nutrient levels of crops used in two analyses of a feeding
program were figured at two feed cost levels* For run 1, the lower cost of feed was
used as input data (Table 3). An example of one result was that for herds of
100-180 cows, the lowest cost ration consisted of corn silage stored in a horizontal
structure, alfalfa hay stored in a feeding barn, and dry shelled corn stored and
ground on the farm.

At the 20-cow herd size, the feeding program was quite variable ranging from
high corn silage-alfalfa hay rations at 40 Ib. milk production per day to alfalfa
hay-shelled corn above 50 Ib. milk production per day. It was also possible to
substitute corn and cob meal for shelled corn in the ration without appreciably
changing yearly cost. In all cases the lowest cost rations consisted of two or three
basic feeds.

In test run 2, feed costs were increased to values shown in Table 4. For herd
sizes of 20-180 cows, the lowest cost ration consisted of corn and cob meal stored
in a vertical silo and alfalfa hay stored in a feeding barn.
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ANTIGEN-ANTIBODY INTERACTIONS AND REPRODUCTIVE PERFORMANCE

H. C. Hines
Department of Dairy Science

Investigations elsewhere have indicated that both bovine semen and the egg yolk
diluter commonly added to semen may be antigenic. Furthermore, it has been reported
that the antibody responses which follow the experimental injection of semen or egg
yolk into cows or experimental animal^ may reduce fertility.

It was of interest, therefore, to examine whether the plasma portion of the
semen may be antigenic when it is injected under the skin of cows or given by
uterine insemination. In order to enhance the possibility of antibody response, the
seminal plasma was in each case combined with an adjuvant (a preparation to enhance
the stimulation) before injection or insemination.

Even after several weeks of repeated injections, the antibody response was
extremely weak. Only one of the two cows injected under the skin had weak antibodies
in the bloodstream and none in the uterine fluids. None of the four cows inseminated
uith seminal plasma plus adjuvant had detectable antibodies in either the bloodstream
or reproductive fluids. It does not seem likely, therefore, that antigens in bovine
seminal plasma will often elicit an antibody response which will impair fertility.

Another situation has come to light recently, however, in which antigen-antibody
interactions may affect the overall reproductive rate of cattle. The situation
develops when the dam possesses strong antibodies against some of the antigens on
the calfTs red blood cells. She passes these antibodies on to the newborn calf
through the colostrum and the calf develops isohemolytic anemia (breakdown of cells
by dam!s antibody) and frequently dies.

This situation can apparently develop where cows are vaccinated with materials
containing large amounts of red blood cell membrane. Investigations are now being
conducted to determine the extent to which natural antibodies may also be involved
in producing a similar syndrome.
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CHROMOSOMAL ABNORMALITIES AS A CAUSE OF INFERTILITY AND EMBRYO DEATH

N. S. Fechheimer
Department of Dairy Science

It is quite clear from work of many people with laboratory animals and man
that abnormalities of the chromosomes (carriers of the genes) occur more frequently
than was previously thought. The chromosomal abnormalities cause a reduction in
the viability or reproductive efficiency of the animals which possess them. We are
attempting in two ways to ascertain the incidence with which these abnormalities
occur in cattle and the amount of damage they cause in cattle populations. One
approach being used is the collection of small bits of tissue from fetuses being
brought to the slaughterhouse. From an inspection of the chromosomes in cells from
200 fetuses, it appears that perhaps 3% are afflicted with aberrations. There is
reason to think that if earlier embryos could be collected, the incidence would be
considerably higher.

In order to study this aspect of the problem, a method has been developed
enabling the inspection of the chromosomal complement of very early (16 hours of
incubation) chicken embryos. The chicken is a very favorable animal for such
studies because large numbers of embryos can be kept under carefully controlled
conditions or otherwise treated in known ways. Furthermore, they are inexpensive
and possess a set of chromosomes which is relatively easy to classify.

Preliminary studies of more than 900 embryos have revealed that strains of
animals differ markedly in the proportion of embryos which are severely handicapped
by the possession of an abnormal chromosomal complement. In one line of broiler
chickens, as many as 12% of the embryos had chromosomal aberrations. Within this
line it was noted that a few hens were responsible for most of the eggs with
abnormal embryos. From one hen, 15 of 23 embryos (more than 50%) had an abnormal
chromosomal composition. It appears that an important factor in causing chromosomal
abnormalities is the genotype (genetic composition) of the parents. This matter is
presently being studied more thoroughly.

In another experiment just underway, we are trying to determine the extent to
which chromosomal aberrations are to be found in a sample of bulls, and the extent
to which the aberrations impair fertility of the bulls.
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THE CAUSE OF ABNORMALITIES WITH WHICH CALVES ARE BORN

L. 0. Gilmore and N. S. Fechheimer
Department of Dairy Science

Ohio Agricultural Research and Development Center

From preliminary records of more than 10,000 births, the records of 8,627
newborn calves were studied through cooperation of members of the young sire projects
of Noba, Inc. and C.O.B.A. The objective was to learn what causes abnormal calves.
Those calves with records complete enough to use were sired by 532 sires representing
three breeds in 132 Ohio herds. The number of calves from Guernsey, Holstein-
Friesian, and Jersey herds were 25030, 4,796, and 1,081 respectively. This rather
large number of calves sired artificially and naturally by so many bulls leads us
to conclude that a fairly representative sample was obtained of the bulls of these
breeds used in Ohio and perhaps in a larger area.

The types of abnormalities found were grouped according to the type of body
tissue affected, such as those having a general effect as size or dropsy; those
affecting the genitalia, skin, and lining of the mouth; and those calves born dead
with no grossly observable defects. This grouping readily accommodates such abnor-
malities as abnormally small or oversized calves; those with so-called muscular
contracture, elso heel (slipped tendon); mule foot, multiple toes, tailless, flexed
pasterns, small eyes, pop eyes, underdeveloped brain parts, hydrocephalus; and skin
and/or hair deficiencies. This survey was not designed to detect kinky tail,
notched ears, or those abnormalities expressed only at a later age such as lumpy
jaw, fused teats, etc.

Earlier work at the Research Center by Treece and others had shown that the
pop eye condition is inherited and thus can be caused by a calf receiving one or
more genes for this condition from either the sire, dam, or both. Neuhardt and Buler
have shown conclusively that kinky tail is inherited. We have previously found
that the predisposition to lumpy jaw has an inherited basis.

From the survey reported here it was found that 6.25% of the calves born were
abnormal. All breeds were similar. Half of these (2.66%) were stillbirths with a
higher than average number of services per conception associated with this abnor-
mality. More than a fourth (1.76%) were the kind of abnormalities in which the entire
body was generally affected. The latter were largely undersized calves with the
lowest proportion found in Holsteins and the highest frequency in Jerseys, when
calves were compared to breed averages.

In the case of bone, cartilage, joint, amd muscle defects, the sex and breed of
the calf interacted to give different ratings. Among heifers, Holsteins had the
fewest defects, while among the bull calves Guernseys had the lowest frequency of this
class of abnormalities.

In contrasting twins with single births, it was found that twins were smaller
three times as often as singles and five times more frequently born dead.

No relationship was found between sex and abnormalities at birth. Neither was
there found to be an association between sex and the number of services per concep-
tion.
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It was found that some bulls sire porportionately more abnormal calves than do
others. In our study, the sires with a high frequency of abnormal calves (16% +)
had more than eight times as many abnormal calves as the low transmitters.

One of the values of this study is to point exit that the use of bulls siring a
high frequency of abnormal calves should be guarded against in a breeding program.
Secondly, bulls sire different characteristic abnormalities in their calves. One
such bull can follow another provided their characteristic abnormalities are not
the same. Thirdly, all cattle have an average of three to five lethal gene equi-
valents. Often, the development of a breeding program means choosing bulls by means
of eliminating those with the most undesirable trait(s).
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