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The History of the Development of
the Large Round Bale

By R W Van Keuren, Professor Emeritus, Department of
Horticulture and Crop Science, The Ohio State University,
Ohio Agricultural Research and Development Center

L 1964, R.'W. Van Keuren, an Ohio State University
professor of agronomy and OARDC forage researcher, initiated a
study on pasture for beef cows and calves at OARDC’s Southern
Branch near Ripley and Southeastern Branch near Carpenter, in
cooperation with Ohio State’s Department of Animal Science
and the OARDC Outlying Branches. Several years later the
studies were expanded to OARDC'’s Eastern Ohio Resource
Development Center at Belle Valley. The hill lands of this region
appeared to be a good area for beef cow-calf production. Although
initially low in pH and phosphorus and low to medium in
potash, the soils generally responded well to fertilization and had
good forage yield potential.

Because wintering represents two-thirds of the beef cow feed
costs, the pasture studies were expanded to include year-round
grazing. This all-season system included wintering the cows on
small round bales left in the field and on the accumulated
summer and fall regrowth. The bales were made wich an Allis-
Chalmers Rotobaler. The bales weighed about 40 to 50 pounds
and kept well when left in the field where dropped. The herds
were grazed during the summer pasture season on orchardgrass
or bluegrass, with tall fescue used for the wintering portion. The
carly studies were with grasses fertilized with nitrogen. Later
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studies were with grass-legume mixtures. The year-round herds
were initially compared with other herds pastured on
orchardgrass or bluegrass during the summer and wintered in the
barn and drylot with hay. The cattle on the year-round system
maintained satisfactory weights, calf birth weights were similar to
calves from the barn-wintered cows, and overall herd health was
excellent. In addition, labor for feeding was markedly reduced, no
bedding was required, and the costs and problems of manure
disposal were eliminated. Details on the early findings as well as
management of the forages and livestock are discussed in several
of the publications listed.

C. E Parker, a professor of animal science with Ohio State,
became interested in researching the use of the year-round forage
system for sheep. Wintering ewe flocks on field-saved bales and
standing forage regrowth had never been done before. In 1966, a
cooperative sheep project with Van Keuren was initiated at the
OARDC Sheep Unit in Wooster and at the Eastern Ohio
Resource Development Center. With the sheep studies, the first
hay crop was removed as hay or silage. The second growth was
baled and left in the field to be used with the fall regrowth. This
provided forages with somewhat higher quality than with the two
harvests used with the beef cow system. Both orchardgrass and
tall fescue were used for the wintering program, and the nutri-
tional quality and protein were shown to be adequate for mature
pregnant ewes. The ewes remained on this forage until four to
five weeks prior to lambing, when they were removed to barn or
drylot during the lambing period. Tall fescue was found to be a
good grass for wintering because it held its quality well both in
the bale and as standing regrowth, as well as providing a good
sod. During the winter period, its quality and palatability were

very adequate for the ewes.
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The Econ Fodder Roller from Australia

In 1970, during a tour of farms in Australia, Van Keuren saw a
baler called the Econ Fodder Roller that made a 250- to 400-
pound round hay package that could be field-stored. He was
interested in its possibilities in the Ohio forage studies. He took
photographs of the machine to show to colleagues in Ohio. Dr.
Roy M. Kottman, dean of Ohio State’s College of Agriculture
and director of OARDC, agreed that this machine had potential
for the Ohio studies and provided funding to purchase one from
the Australian manufacturer, Elder Smith Goldsbrough Mort
Limited, Sydney. The machine arrived in time to be used during
late summer, 1971. The first bales were made in August 1971 at
the Eastern Ohio Resource Development Center and shortly
after at the Southern Branch. In early September, bales were also
made at the OARDC Sheep Unit. Studies using the field-stored
fodder rolls for both beef cows and ewes were undertaken during
the winter of 1971-72. Comparisons with the small round bales
were subsequently undertaken for the next several years to
evaluate the Econ Fodder Roller bales in the wintering programs
for both beef cattle and sheep. The bales proved to be satisfactory
for field storage of hay and winter feeding under Ohio condi-
tions. Field demonstrations were held, and results were reported
during research field days at Wooster and at the branch stations
as well as at national and international meetings and in many
publications. (See publication list.)

The First Ohio Field Demonstrations

Representatives from hay equipment companies were invited in
August 1971 and in subsequent years to field demonstrations of
the Econ Fodder Roller. Several companies sent representatives to
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these events and expressed interest in this concept of harvesting
and feeding large hay bales. One company soon came out with a
version of the Fodder Roller, called the Hawkbilt. Vermeer
followed with a machine that incorporated making a large bale
using a chamber patterned after the Allis-Chalmers Roto Baler.
New Holland and other companies subsequently came out with
similar machines. As an indication of the interest in the new
methods of hay harvesting, handling, and utilization, the 1972
Sheep Field Day at the Eastern Ohio Resource Development
Center was attended by more than 1,200 people.

A Revolution in Haying

The Ohio researchers can be credited for introducing the concept
of the large round bale to the United States and for conducting
the first research on the bale in this country. This introduction
and subsequent research, together with development by farm
equipment companies, led to the large round balers that are now
in common use. The large round hay baler has revolutionized the
harvesting, handling, storage, and feeding of hay. This technol-
ogy has spread throughout the United States and the world. It
has been the major development in haying during the past several
decades.

Participants in the Research

In addition to R. W. Van Keuren and C. E Parker, other Ohio
State and OARDC individuals who were involved in the early
research included E. W. Klosterman, professor of animal science;
W. E. Gill, Department of Agricultural Engineering; T. E
Wonderling and R. L. Eby, superintendents of Outlying Branches;
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C. B. Boyles and J. D. Wells, branch managers; C. H. Bradford,
manager of OARDC Sheep Operations; and others.

Findings: ‘Greater Flexibility and More

Starting in 1971, Ohio research on all-season forage systems
incorporated the use of large round bales. This provided greater
flexibility than the small round bales. The large bales could be
casily moved to the edge of the fields following harvest to allow
for subsequent harvests, winter feeding, moving to a feeding area,
or barn storage. The large bales had a lower percentage of out-
door storage losses compared to the small bales. The large bales
could be stored close together and covered with long sheets of
black plastic to reduce storage losses from the weather.

Later, plastic sleeves became available to protect the indi-
vidual bales. Eventually, balers came on the market that could
plastic-wrap the bales in the machine. Early in the research, bales
were wrapped in plastic to try to make silage. This was not
successful because an airtight wrap couldn’t be achieved. Subse-
quently, plastic bags became available that made round bale silage
possible. Bale silage was studied at several of the branches, and
the feasibility of this method of storage and feeding was shown.

Wintering Programs

It was found that for wintering programs, the fall-saved forage
should be utilized first while its quality was the highest, followed
by feeding the bales. There is a decline in dry matter digestibilicy
and in total dry matter of the standing regrowth as the winter
season advances. The winter-grazing areas under study were
divided into smaller fenced pastures, usually four or more, or the
usage was controlled with electric fencing or with feeding racks.
This provides for best utilization of the forage. A wintering area
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should be selected that has good drainage and protection from
winter weather.

In early studies, the large round bales were left in place where
dropped by the baler. In later studies, the bales were stored along
the edge of the fields and protected from the animals with an
electric fence. This allowed for several hay harvests to be made.
After the fall regrowth had been grazed, the bales were then fed.
Producers have many options. Following the summer grazing,
the herd was moved to the wintering fields sometime in October,
depending on the season. The fall regrowth was grazed by
moving the herd through the fields in sequence, then going back
through and feeding the bales on the second go-round. Grazing
the fall regrowth first was found to be especially important for
the legumes because of the leaf loss that occurred if left late into
the winter. Grasses, especially tall fescue, retain their quality
better than the legumes. But even the grasses are best used earlier
in the wintering period. The fall regrowth usually carried the
herd until about the first of the year, depending on the amount
of fall growth. Ohio normally doesn’t get much if any snow
before then, so this early grazing generally works well. It was
learned that it was best to plan on moving the herd from the
winter pastures to a feeding area for a few weeks during the
spring breakup. This reduced damage to the fields. Also, the large
round bales were used to supplement the summer pastures in
years of less production because of drought. It is casy to move
these bales into the summer pastures as needed.

Effect of Winter Grazing

There was concern about the effect of winter grazing on the
forages. It was thought that winter grazing might shorten the
longevity and yield of the stands. This did not prove to be true.
Perhaps taking the first harvests on the wintering areas as hay
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allowed the plants to recover from the winter usage and
trampling.

Summary: ‘Now a Common Sight

In summary, the development of the large round bale system has
revolutionized the harvesting, handling, storage, and feeding of
hay for all kinds of livestock. The Ohio researchers played an
important role in the development of this system. Many innova-
tions have come about, such as racks for feeding the bales, plastic
sleeves for outdoor storage, plastic bags for using the bales as
silage, and balers that wrap the bales in plastic as they are baled.
Large round bales are now a common sight across the United
States and in other countries.

Early Publications on Year-Round
Forage Systems for Beef Cows and Sheep

1. Van Keuren, R. W. 1967. Year-Round Pasture for Beef Cows.
Obhio Agricultural Research and Development Center Research
Summary, 25:11-13.

2. Van Keuren, R. W. and E. W. Klosterman. 1967. Winter
Pasture Systems for Ohio Beef Cows. Obio Report. 52(5): 67-69.

3. Parker, C. E and R. W, Van Keuren. 1967. Winter Pasture for
Sheep. Obio Report. 52(5): 69-70.

4. Parker, C. E, R. W. Van Keuren and R. R. Johnson. 1968. The
Use of Corn Silage, Legume Silage, and Winter Pasture for
Wintering Ewes During Gestation and Lactation. Obio Agricul-
tural Research and Development Center Research Summary. 28:1-6.
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5. Van Keuren, R. W. 1968. Year-Round Pastures for Beef Cows
in Southeastern Ohio. Obio Agricultural Research and Development
Center Research Summary. 32:15-19.

6. Van Keuren, R. W, 1969. Winter Pasture for Beef Cows. Obio
Farmer. 243(2):24-25.

7.Van Keuren, R. W. 1969. All-Season Pastures for Beef Cows.
Ohio Agricultural Research and Development Center Research
Summary. 37:27-31.

8. Van Keuren, R. W. 1969. Wintering Beef Cows on Pasture.
American Society of Agronomy Abstract: 47. Detroit, ML
November 9-14, 1969.

9. Van Keuren, R. W. 1970. Symposium on Pasture Methods for
Maximum Production in Beef Cattle: Pasture Methods for
Maximizing Beef Cattle Production in Ohio. fournal of Animal
Science. 30:138-142.

10. Van Keuren, R. W. 1970. Grasses and Legumes for Sheep
Production. Obio Agricultural Research and Development Center
Research Summary. 42:4-9.

11. Parker, C. E and R. W. Van Keuren. 1970. An Evaluation of
Treated Corn Silage, Legume Silage and Deferred Pasture for
Wintering Ewes During Gestation and Lactation Periods. Obzo

Agricultural Research and Development Center Research Summary.
42:10-19.

12. Van Keuren, R. W. 1970. All-Season Grazing for Beef Cows.

Obio Agricultural Research and Development Center Research
Summary. 43:1-6.
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13. Van Keuren, R. W. and C. E Parker. 1971. Forage Systems
for Sheep. Obio Agricultural Research and Development Center
Research Summary. 53:8~15.

14. Parker, C. E, E. L. Potter and R. W. Van Keuren. 1971. Winter
Nutrition and Management of the Ewe During Gestation and
Lactation Period. Obio Agricultural Research and Development
Center Research Summary. 53:22-26.

15. Van Keuren, R. W. 1972. Some Beef Growers Use a Plan for
All Seasons. Crops and Soils. 24(4):12-13.

16. Gill, W. E. and R. W. Van Keuren. 1972. A Comparison of
Hay Harvesting Equipment for In-Field Storage. Obio Agricultural
Research and Development Center Research Summary. 63:83-90.

17. Van Keuren, R. W. 1972. All-Season Forage Systems Beef
Cow Herds. In: Proceedings of the 27th Annual Meeting of the
Soil Conservation Society of America: 39—44. Portland, OR.
August 1972.

18. Van Keuren, R. W. and C. E Parker. 1973. Options for
Wintering Ewes on Pastures. Obio Report. 58(1):5-7.

19. Van Keuren, R. W. 1973. Wintering System Utilizing Tall
Fescue for Beef Cows. In: Proceedings of the Southern Pasture
and Forage Crop Improvement Conference, Lexington, KY. May
29-31, 1973.

20. Van Keuren, R. W. and C. E Parker. 1973. Comparison of
Round Bales and Hay Rolls for Wintering Ewes During Gestation.
Obhio Agricultural Research and Development Center Research
Summary. 67:1-6.
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21. Parker, C. E and R. W. Van Keuren. 1973. Comparison of
Mechanically Harvested Field-Stored Stacks and Round Bales for
Outdoor Wintering of Ewes During Gestation. Obio Agricultural
Research and Development Center Research Summary. 67:7-11.

22. Van Keuren, R. W., C. E Parker and W. E. Gill. 1973. Big-

Package Forage Handling for Beef Cows. Obio Agricultural
Research and Development Center Research Summary. 68:55-63.

23. Van Keuren, R. W,, W. E. Gill and H. R. Conrad. 1973. Big-
Package Forage Handling. Obio Agricultural Research and Devel-
opment Center Research Summary. 69:25-30.

24. Gill, W. E., R. W. Van Keuren and C. E Parker. 1973. Big-
Package Forage Handling and Feeding. American Society of
Agricultural Engineers Winter Meeting. Chicago, IL. December
11-14, 1973. Paper No. 73-1563.

25. Van Keuren, R. W. and C. E Parker. 1974. In-Field Forage
Conservation for Wintering Sheep in Midwestern United States.
In: Proceedings of the XII International Grassland Congress:

736-740.

26. Van Keuren, R. W. and C. E Parker. 1974. All-Season Forage
System for Beef Cows in the Temperate Zone of the United

States. [n: Proceedings of the XII International Grassland Congress:
741-745.

27. Van Keuren, R. W. 1974. Adjusting Forage Production to
Meet Cow-Calf Needs in Ohio. American Society of Agronomy/

Crop Science Society of America Symposium, Forage-Beef Cow-
Calf Systems. Chicago, IL. November 1974.
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28. Van Keuren, R. W. and C. E Parker. 1975. Controlling
Forage Quality for Optimum Production. /n: Proceedings of the

Sheep Industry Development Program Symposium: 54-58.
Sioux Falls, SD. July 31-August 2, 1975.

29. Van Keuren, R. W., H. R. Conrad, C. E Parker and W. E.
Gill. 1975. Harvesting and Feeding Large Bales and Stacks. Ohio
Cooperative Extension Service L-250.

30. Van Keuren, R. W. 1976. Tall Fescue in Forage-Animal
Production Systems for Breeding and Lactating Animals. American
Society of Agronomy Abstract: 90. Houston, TX. November 28—
December 3, 1976.
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T/aeﬁrst kzrge found btlzles made in the United States—at OARDC'
Eastern Ohio Resource Development Center, Belle Valley, August 1971.

wf

A beef m-w herd wintering on fodder rolls ané’ ﬁl[-mved regrowth at
the Eastern Ohbio Resource Development Center, winter 1971-72.
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An early large round baler, manufactured by Vermeer, at OARDC's
Southern Branch at Ripley.
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A fodder roll being weighed. Typically these rolls weighed 250 to
pounds. The photograph shows how easily the rolls were moved.
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Ewes on small round bales and fall regrowth, OARDC Sheep Unit,
Wooster.

w __.-,".:‘.: - ". i ';. \ 7, mfie,z, o !\
Ewes wintered on fodder rolls and fall regrowth, OARDC Sheep
Unit, Wooster, winter 1971-72,
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An AC Rotobaler in the foreground and an Econ Fodder Roller in
the background, Southern Branch.

Charlie Boyles, manager, Eastern Obio Resource Dev lopment
Center, and a Hawkbilt large untied bale, 1973,
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The OARDC History Series

The OARDC History Series looks back at significant
accomplishments of OARDC scientists—achievements that
continue to benefit agriculture today.

OARDOC is part of The Ohio State University College of
Food, Agricultural, and Environmental Sciences. The Ohio
General Assembly established OARDC as the Ohio Agricultural
Experiment Station in 1882. The station was first located on
Ohio State’s Columbus campus. In 1892, the station was moved
to Wooster. In 1965, the station’s name was changed to the Ohio
Agricultural Research and Development Center to more
accurately reflect its function and programs. OARDC formally
merged with Ohio State in 1982. Today, OARDC faculty,
staff and graduate students work at the main campus in
Wooster as well as at Columbus, Piketon and
OARDC’s Outlying Branches.
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