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Geoffrey Harrison Wollen
ABSTRACT

The purpose of this study was to investigate the economics of three
alternative pasture systems - improved grazing, green chopping, and storage
feeding - with particular emphasis on their relative profitability with different
sizes of dairy herd.

The study was based on research data collected during a five year pasture
study conducted from 1954 to 1958 by C. R, Hoglund, and on additional inform-
ation obtained in a survey carried out by the author at the conclusion of the
pasture study. A total of 60 farmers were included in the pasture study for
periods of from one to five years, and information was obtained from 44
farmers in the survey,

Two approaches were used in this study. One was to make budgets for
the three pasture systems at three sizes of dairy herd on a farm whose acreage
was fixed, subject to specific assumptions. The inputs and outputs used were
developed from the original pasture study, and the prices used were those
typically found in Michigan during 1958 and the first four months of 1959.

The acreage of the budget farm was near the modal acreage of the farms in
the survey, and the three sizes of dairy herd were those found in the survey
for 1954 and those which farmers expected to have in the future.

It was found that improved grazing was the most profitable system for a
30 cow herd on a 200 acre farm under the assumptions of the budgets, and

that for a 60 and a 100 cow herd green chopping and storage feeding were both
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more profitable than improved grazing, the latter more so than the former in
both cases. The substitution of machinery, fuel, and labor for land, which is
involved in going from an improved grazing system to a green chopping or
storage feeding system, was thius found to become profitable as, with increas-
ing herd size, the machinery was more fully used, and its cost spread over
a greater output.

The second approach made in the study was to discover the changes which
had actually been taking place on the farms in the su.rvéy from 1954 to 1958,
and to discuss with farmers the reasons why they had made these changes.

It was found that from 1954 to 1958 the average acreage of the farms in
the survey had increased from 188 to 210 acres, and the average size of dairy
herd had increased from 31 to 45 cows, During the same period, 19 farmers
had changed from an improved grazing system to a green chopping or storage
feeding system. Of the 44 farmers, 16 were using a green chopping system
in 1958, and 14 were using a storage feeding system,

The majority of farmers who had made changes had done some sort of
figuring, but only six said that they had done this on paper rather than in their
heads. The reasons which farmers gave for and against changing their pasture
gystems were more often technical than directly economic, being concerned
with the effect of topography, shortage of labor, quality of feed, and unfavor-
able weather, rather than with costs, returns, profit, and fixed costs. It was
recognized, however, that the technical aspects do indirectly affect costs

and returns.
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Although the physical and human resources of individual farms were
therefore shown to be important in farm planning, the results of the budgets
made in this study were in line with the changes which had been occurring on
farms. It was concluded that the preparation of budgets with assumed con-
ditdons similar to those on farms to which the results of the budgets were to

be applied appeared to be a useful technique for research and extension.
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CHAPTER ONE

INTRODUCTION

1. The problem.

The present trend in dairy farming in Michigan is leading to a
reduction in the number of dairy farms, and an increase in the size
of those that remain. This expansion affects herd size particularly,
while less change is taking place in farm size, and in the labor force
per farm.

Between 1944 and 1954, the number of farms in Michigan re-
porting dairy cows in the United States Census of Agriculture de-
creased by 38 percent, and the number of cows per farm increased
by 31 percent. The acres pastured per farm increased over the
same period by 3 percent. The figures from which these changes
have been calculated are shown in table la. The figures for farm
labor in the 1954 United States Census are not comparable with ear-
lier ones, as they refer to labor on the farm at a different time of
year. However, some idea of the situation can be gained by looking
at the average number of workers per farm, which, at 1.7, was the
same in both 1940 and 1950.

Recent data applying to a group of farms in south-central
Michigan are shown in table 1b, These farms are typical of the more

| specialized dairy farms in the State. From 1950 to 1958, the number

of dairy cows per dairy farm in this group increased by 85 percent.
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For all the farms in the group, the number of tillable acres per farm
increased by 23 percent over the same period, while the number of
men per farm remained constant at 1. 7.
This expansion depends ultimately on advances in technology.

! has discussed technological advance and its effect of

Cochrane
lowering prices and so calling forth further advance. The use of a
new input is not usually forced upon a farmer in any immediate sense,
however, but is rather incorporated into his farming system as an
economic adjustment, when it pays to do so.

One exception to this seems to be the bulk milk tank, adoption
of which may be forced on a farmer, although it often is not economic.
Ishee and Barr? have concluded that the added costs of changing from
customary can cooling to bulk handling were greater than added re- |
turns for most farmers. Under their most favorable set of assump-
tions, added returns were less than added costs below a herd size of
29 cows. Wheeler and I-Ioglund3 found that with a herd of 20 cows,

the investment involved would not be amortized for 13 years; this

period was reduced to 6 1/2 years for a herd of 30 cows. They noted

1 w.w. Cochrane, Farm Prices, Myth and Reality, U, of Minnesota

Press, Minneapolis, 1958,

S. Ishee and W.L. Barr, Economics of Bulk Milk Handling, Penn-
sylvania Agricultural Experiment Station, Bulletin 631, Mar. 1958,

3 R.G. Wheeler and C.R. Hoglund, Can I Afford a Bulk Tank?,
Michigan Farm Economics No. 153, October 1955, .
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that to install a bulk milk tank might be the only way for an operator
to avoid losing his fluid milk market.

Substitution of machinery for labor becomes more profitable
when full use is made of the machinery so that its fixed cost is spread
over a large output. This is done when herd size is increased con-
currently with investment in a milking parler, bulk milk tank, forage
chopper, and other machinery and equipment. This is shown in
table 2, which shows figures developed by Hoglund for the application
of improved forage harvesting methods with three sizes of dairy herds.

Wheeler! has discussed the impact of technological changes on
milk production. He sees a trend towards specialization, and towards
increase in size, and states that it is most usual in the North Eastern
area of the United States for the number of cows per farm to be in-
creased, but not the number of acres or men.

Increase in herd size necessitates an increase in forage supplies.
This can come from one or from a combination of three sources.

These are, (1) to increase the forage acreage within the farm or by
renting, (2) to buy forage from outside the farm, or (3) to intensify
the forage system. This last method involves a land-saving technology,

and will result in increased aggregate output and lower prices, unless

! R.G. Wheeler, The Impact of Technological Changes on Milk Pro-

duction, Journal of Farm Economics, 37: 996, 1955.
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offset by land going out of dairying. It does seem, however, to be
the most promising source at first sight. Extra forage acreage with-
in the farm may have a high opportunity cost, and land outside the
farm may be difficult or expensive to obtain. Any increase in pasture
acreage suffers from the drawback that it is at an increased distance
from the dairy buildings.

Some progressive dairy farmers are reaching the limits of
intensification of grazing, and many are considering, or are already
practising, green chopping or storage feeding. Larsenl gave the
following figures for dairy farmers in the Midwest in 1958: those
practising controlled grazing, 15 percent; green chopping, 5-10
percent; and storage feeding, 5 percent. It is a fundamental problem
in extension whether or not to concentrate on the more progressive
farmers. Certainly the most exciting results can be obtained from
them. The less progressive are often those who like to wait and see,
and therefore cannot be approached except indirectly through the
example of the innovators.

2. Objective and method of study.

This study is concerned with some of the problems being dealt

with by the more progressive dairy farmers in Michigan. These are

O Larsen, 1958 Grassland Proceedings, American Grassland

Council.
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problems which have to do with increase in herd size, and the adop-
tion of new technologies.

There is a need for information on the effect of an increase in
scale on total returns, and on the extra investment and management
ability with which it is associated. Information is also needed on what
is the best way to expand, since relationships change with increase
in scale, and it is not usual for a farmer to increase all his inputs in
the same proportion.

These changing relationships will affect the adoption of new
technologies which require an increase in investment, since the extra
fixed costs per unit decrease with the increase in scale. This study
is concerned with the effect of new technologies on investments,
receipts, and expenses.

The particular technologies which are here studied in detail are
the alternative pasture systems of improved grazing, green chopping,
and storage feeding. Improved grazing contrasts with continuous
grazing in that stocking rates are controlled, and pasture areas are
rested between grazings. The pasture is re-seeded as required, and
recommended rates of fertilizers are applied. In addition to the
grazing, the cows are given some supplementary feed in the form of
hay or silage. Green chopping, which has also been given the names
soiling, zero grazing, and green feeding, involves the daily or twice

daily chopping of legumes and grasses from improved pastures, and
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occasionally of sudan grass or oats, which are hauled to the dairy
cows and fed to them in dry lot. Some supplementary feeding of hay
is also practised. With storage feeding, the cows are also kept in
dry lot, and in this case are fed grass silage and hay throughout the
pasture season.

In chapter two, previous research on green chopping and
storage feeding is reviewed, and the results and recommendations
reached are presented. In chapter three, a recently completed five
year study of dairy farms in Michigan is described. This study pro-
vided much of the data on which the budgets in chapter four were
based. In chapter four, nine budgets are presented, which show the
relationships between the three pasture systems at three different
sizes of dairy herd, for a 200 acre farm., In chapter five, some of
the problems involved in applying the budgets to individual farms are
considered, together with the changes in pasture systems which have
occurred, and the attitudes of farmers towards the adoption of the
alternative systems. These aspects were investigated in a survey
of the farms in the study, which was carried out by the author while

assisting in the completion of the study.



CHAPTER TWO

PREVIOUS RESEARCH ON GREEN CHOPPING
AND STORAGE FEEDING

1. Early experiments.

The feeding of fresh cut green forage or of silage in the summer
is not new., It has traditionally and often been done to supplement
pastures during the summer months. The agricultural experiment
stations have always worked with problems of contemporary impor-
tance, and investigation of their published research shows a con-
tinued interest in soilage and silage from their earliest years.

In 1893, Wilson1 reported an experiment in Iowa in which a
succession of crops, including peas and oats, and clover, was cut
and fed in a barn, and the drop in milk production caused by bare,
droughty pastures was overcome. Several other experiment stations
reported work in this area in the early years of this century.
Linﬁeld2 conducted several experiments comparing soiling with
pasturing, in Utah. Although the forage which was soiled lasted
longer than an equivalent acreage of pasture, and supplied some hay

as well, milk production was adversely affected. A probably reason

! J. Wilson, Soiling, lowa Agricultural Experiment Station

Bulletin 23, 1893,

2 F.B. Linfield, Experiments with Dairy Cows, Utah Agricultural
Experiment Station Bulletin 68, 1900.
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for this was that the fodder was usually cut only every second day,
and must have heated and become less palatable. Lyon and Ha.ecker1
reported on some forage plants for summer feed in Nebraska. They
obtained about twice as much feed from alfalfa soiled than from
alfalfa pastured, while the daily milk production was a little less.
Lane? described some experiments with soiling crops in New Jersey.
He developed a long list of crops to be used in order from May to
October, so as to maintain the flow of milk, and attained a stocking
rate of 3 1/4 cows per acre for those six months. He made no com-
parison with pasturing, but obtained a greater yield per cow than
during the six winter months, when silage was fed, although a uni-
form number of cows were freshening throughout the year.

Carlyle, Danks, and Morton3 reported on some experiments
with partial soiling in Wisconsin, in 1903. A succession of crops
was fed, and the cows were allowed into pasture at night. The milk

flow was maintained under this system, and the pasture requirement

I, L. Lyon and A. L. Haecker, Some Forage Plants for Summer

Feed, Nebraska Agricultural Experiment Station Bulletin 69, 1901.

C.B. Lane, Soiling Crop Experiments, New Jersey Agricultural
Experiment Station Bulletin 158, 1902.

3 W.L. Carlyle, J.R. Danks, and G.E. Morton, Soiling Crops for
Dairy Cows in Wisconsin, Wisconsin Agricultural Experiment
Station Bulletin 103, 1903,




-9.
per cow from mid-May to mid-October was reduced from 2 acres to
1 acre plus 0.2 acres of soilage crops. In Kansas, Otisl compared
soiling alfalfa, oats, and corn, with pasturing prairie and tame
grasses. Although 1899 was a good pasture year, over a period of 144 days
soilage required 0.71 acres per cow to 3 63 for pasturage. Billingsz,
in New Jersey, reported that a herd of dairy cows had been maintained
for 10 years by summer soiling. He gave details of an experiment
comparing soilage with silage which came out slightly to the advantage
of soilage, but since it was only run over a period of 21 days this
cannot be very significant.

3, comparing soiling and silage

Woll, Humphrey, and Oosterhuis
for dairy cows in the summer, at Wisconsin in 1914, found little
difference in milk production, but declared in favor of silage as it
required much less time per day to feed. To provide soilage for 12

cows took a man and a horse from 1 to 2 hours per day. Gillette,

McCandlish, and Kildee4 described a system of partial soiling at

1 D.H. Otis, Experiments with Dairy Cows, Kansas Agricultural
Experiment Station Bulletin 125, 1904.

2 G.A. Billings, Summer Silage vs Soiling, New Jersey Agricultural
Experiment Station Bulletin 5021, 1907.

3 F.W. Woll, G.C. Humphrey, and A.C. Oosterhuis, Soiling Crops
vs Silage for Dairy Cows in Summer, Wisconsin Agricultural

Experiment Station Bulletin 235, 1914.

4 L.S. Gillette, A.C. McCandlish, and H.H. Kildee, Soiling Crops
for Milk Production, Iowa Agricultural Experiment Station Bulle-

tin 187, 1919.
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Iowa in 1919, the pasture being supplemented, and not replaced, by
soilage. Forage was cut daily for 40 cows, and this took 2 men and
a team of horses 2 hours. As an average over 7 years, a total of
0.76 acres were grazed or cut per cow over a partial soiling season
of 167 days.

In 1921, Frandsen et al.! reported on a comparison of soilage
with silage for dairy cows under Nebraska conditions where the hot
summer months result in a shortage of pasture. Soilage reduced the
acreage requirement per cow for a pasture season of 122 days from
2 acres to 0.53, using peas and oats, and corn. When only silage and
hay were fed, the acreage requirement came down to 0.4l per cow,
but the milk flow was not satisfactory. Frandsen suggested that soilage
was a good system where labor was cheap and land expensive, and
saw the beginnings of mechanization which would reduce the cost of
labor, and make the system more attractive.

Experiments were carried out by Graves et al. 2 of the U.S.D.A.
in 1928 and 1929, to compare the feeding value for milk production of
pasture grasses when grazed, when fed green, and when fed as hay or

silage. The plots were of under an acre in size, and were irrigated

1 J.H. Frandsen et al. Journal of Dairy Science 4: 124, 1921.

2 R.R. Graves et al. Feeding Value for Milk Production of Pasture

Grasses, United States Department of Agriculture Technical
Bulletin 381, 1933.
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between grazings and cuttings. In the first year, it was attempted
to feed the cows an amount of cut grass equal to what the grazing
cows were eating. The number of cows on a plot was adjusted con-
tinually to match the growth of grass, and cows were moved directly
from one treatment to another, so that the treatment often had little
time to have any effect. The grazed plot supported an average of
1. 84 cows per acre for 99 days, which produced 4575 1lbs. of milk.
The cut plot supported an average of 2.60 cows per acre for the same
length of time, but produced only 4041 1bs. of milk. No supplementary
feed was fed in either treatment. In the second year, the cows being
fed chopped material were allowed to feed to appetite. As a result,
the cut plot supported a similar number of cows as the grazed plot,
and again produced less milk. There seem to be three main reasons
for these results. First, the pasture consisted of a mixture of grass
species including bromegrass and orchard grass, with white clover
and alsike clover. These are not tall growing, succulent species
from which the maximum benefit of cutting is likely to be obtained.
Second, the grazing cows lost more weight than those fed cut material;
and third, one cow which was a very high producer was kept on the
grazing treatment for most of the experiment.

In 1933, Tretsvenl reported some experiments at Montana. He

1 J.0. Tretsven, Feeds for Dairy Cattle, Montana Agricultural

Experiment Station Bulletin 282, 1933.
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found little difference in milk yields whether alfalfa was cut and fed
to cows or was pastured, but under the former treatment fewer acres
of forage were needed per cow, . He concluded that there was no
economic advantage for soiling, because of its greater labor require-
ments.

The general conclusion from these early experiments is that
with suitable crops and good management milk flow can be kept up
on a limited acreage in mid-summer by soiling or by feeding silage.
This supplementary feeding is worth while if the acreage is limited,
but has the disadvantages of a high labor requirement, and a need for
increased facilities for storing silage. Until recent years, supple-
mentary summer feeding has only been carried o't where absolutely
necessary, and to a limited extent.

In the United Kingdom, much the same conclusion had been
reached. Watsonl had the following to say about soilage in 1956:

"A properly designed soilage system enables a
larger head of stock to be carried on a given acreage
in the drier areas. Soilage is now restricted to dairy

farms in dry areas where pastures are liable to give
out during July to September."

1 J.A.S. Watson and J. A. More, Agriculture, Oliver and Boyd,

London, 1956.
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2. Recent research results.

In recent years, numerous Experiment Stations have once
more become interested in the mechanical harvesting of pasture.
Green chopping and storage feeding have again come into prominence
as they not only can be used to supplement dry pastures as before,
but also can be used with profit throughout the whole grazing season,
since they require the use of fewer acres of pasture than does grazing,
This has come about with the recent advances in, and adoption of,
feeding practices involving field choppers, self-feeding wagons,
side-unloading wagons, and mechanical feeders.

Machinery is developed slowly through a number of years, and
it is difficult to say when a particular stage of development has been
reached, or what the potentialities of a machine are at a particular
date. Whistler and I“rushour1 considered that the developments of
modern forage harvesting machinery began in 1938. They reported
that Allis Chalmers carried out a well defined test program from 1942
to 1952, and had by the latter date produced an efficient direct-chop

machine. Peterson?, writing in 1949, described the fore-runners of

1
P.A. Whistler and G. V. Frushour, Engineers Advance Art of

Making Grass Silage, Agricultural Engineering, 34: 315, May 1953,

Z W.R. Peterson, Development of Mechanical Equipment for Un-
loading Chopped Forage, Agricultural Engineering, 30: 188,
April 1949, B
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present-day machinery for handling chopped forage, and said that the
increased demand for the self-unloading wagons which were being
developed at the time resulted from the increased field chopping of
forages.

Workers at several agricultural experiment stations have con-
ducted experiments under controlled conditions in order to define
input-output functions for green chopping and storage feeding. These
include Bateman and co-workers in Utahl, Gullickson and Wilcox in
Minnesotaz, Henderson, Cobble, and Cook in Rhode Island3, Kennedy
and co-workers at Cornell4, and Larsen and co-workers in Wisconsin5.

Stone, in Louisiana6, has given details of experiments in the Southern

G. Q. Bateman, G.E. Stoddard, and C.H. Mickelsen, Self Service
or Maid Service?, Utah Agrigultural Experiment Station Farm and
Home Science_lg: 2, March 1958.

T.W. Gullickson and C. L. Wilcox, Soilage or Rotational Grazing?

Minnesota Agricultural Experiment Station Farm and Home Science
13, 18, Feb. 1956.

B. W. Henderson, J. W. Cobble, and H.J. Cook, Soilage Feeding of
Dairy Cattle, Rhode Island Agricultural Experiment Station Bulletin
336, June 1957.

W.K. Kennedy, J.T. Reid, and M.J. Anderson, 1958 Grassland
Proceedings, American Grassland Council.

5 H.J. Larsen, 1958 Grassland Proceedings, American Grassland
Council.

E.J. Stone, 1958 Grassland Proceedings, American Grassland
Council.
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area of the United States, and in the United Kingdom an experiment
has been reported from Edinburgh Universityl’ 2. At the University

3,

of California, Ittner and co-workers>: 4 have conducted experiments

5

with beef steers, and Hull and co-workers” with sheep. Experiments

with beef cattle have also been made at the Michigan Experiment Station
by Branaman, Harrison, and Deans®.
Results from these e:'(periments are detailed in tables 3, 4, 5,
and 6, and are discussed under the headings: stocking rate and yield
per acre, machinery and equipment, and labor.
A. Stocking rate and yield per acre.
Results from experiments and surveys are presented in table 3.

The relationship between stocking rate and yield per acre depends on

the production per cow. In most cases, production per cow was a

K. V. Runcie, Zero Grazing of Dairy Cattle, Agriculture, 65: 129,
1958.

2 K. V. Runcie, Zero Grazing of Dairy Cows, Agricultural Review,
4 (2): 16, July 1958.

3 N.R. Ittner, G.P. Lofgren, and J. H. Meyer, A Study of Pasturing
and Soiling Alfalfa with Beef Steers, Journal of Animal Science 13:
37, 1954.

4

J.H. Meyer, G.P. Lofgren, and N.R. Ittner, Further Studies on
the Utilization of Alfalfa by Beef Steers, Journal of Animal Science
15: 64, 1956.

wm

J.L. Hull, et al., Studies in Forage Utilization by Steers and Sheep,
Journal of Animal Science, 16: 757, 1957.

G. A. Branaman, C.M. Harrison, and R.J. Deans, Summer Grazing
and Fattening Steers, Department of Animal Husbandry A. H. 32,
Sept. 1958,
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little less under a green chopping program than under a grazing pro-
gram; in these cases, percentage increase in yield per acre associated
with green chopping was less than the percentage increase in stocking
rate. The results as a whole are variable, reflecting the differences

in productivity of pastures and cows in the experiments, differences in
management, and the different lengths of the experimental periods.

In Wisconsin, data were obtained over a span of three consecutive
years from experiments at the Marshfield and Ashland stations. Pro-
duction per cow per day was greater for green chopping and storage
feeding than for rotation grazing. The production per acre for grazing
was very low, and green chopping and storage feeding showed a large
increase in production as compared to grazing. The analysis was
complicated by the fact that level of grain feeding was adjusted to
individual animal need. Milk yield per acre was adjusted by multiplying
the total yield by the percentage of the T.D.N. which was received from
forage. This may not accurately reflect the effect of different levels of
concentrate feeding, especially in view of the wide divergences which
occurred. The level of concentrate feeding to animals on storage
feeding was 85 percent greater than for rotation grazing, and 70 per-
cent greater than for green chopping.

Experiments were carried out in Minnesota in 1953, 1954, and
1955 to compare green chopping with rotational grazing. The milk

yields per cow were very similar under the two treatments. In two
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of the years, when tall-growing crops of sudan grass and oats were
grown in addition to alfalfa-brome grass, the yield per acre showed
increases of 68 and 81 percent for the green chopping treatment. In
the year when alfalfa-brome grass alone was grown, theincrease was
only 2 percent. The reason given was that the differences arise when
a tall-growing crop is trampled down under a grazing treatment.
Another factor should be taken into account when comparing these
results, which is that considerable amounts of hay were fed, more of
which went to the cows on the grazing treatment than to those on the
green chopping treatment.

Unpublished results from an experiment at the same research
station in 1956 compare green chopping with storage feeding. A group
of cows was placed on each treatment, and their total milk production
was found to be identical. The group on the green chopping program
required 15.9 acres, and the group on the storage feeding program
required 16.5 acres.

At the Utah experiment station, no difference in yield per acre
was found when equal acreages were used for equal numbers of cow-days
on the two treatments of grazing and green chopping. The green chopping
was started later than the grazing, and 53 percent of the total milk pro-
duced on the green chopping treatment came from the first of the four
cuttings. It appears that the forage was allowed to become overmature

and caused a large drop in milk yield. The results of this experiment
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wex;e affected by the additional factor of irrigation.

Results from Cornell were used to stress the importance of
heavy stocking in evaluating different systems, and the inadvisability
of adjusting cow numbers to the apparent availability of forage. The
decrease in milk production with green chopping was not adjusted for
the fact that more excess forage was harvested from the zero grazed
area than from the pasture, but the author nevertheless states that it
is questionable if the extra forage would have offset the decrease in
milk production which occurred with zero grazing. The Edinburgh,
Scotland, experiment resulted in a reduction in the acreage requirement
of 11. 3 percent for green chopping compared with strip grazing.

In the experiments in California, green chopping resulted in
increases in meat production per acre of from 25 to 69 percent for
steers, and from 6 to 8 percent for sheep, when compared with
pasturing. There were no significant differences in the steers' daily
weight gains as between soiling and pasturing, but the sheep put on
weight significantly faster on pasture.

At Michigan State University, an experiment was conducted with
yearling steers, which were fed chopped forage or grazed. No supple-
mentary feed was given. Green chopping approximately doubled the
stocking rate and production per acre, when compared with grazing, but
showed little advantage over strip grazing. This part of the experiment

was run for 83 days. With pasture charged at $10 per acre first crop
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and $5 per acre second crop, analysis of the complete fattening process
showed that there was no advantage from green chopping when compared
with grazing. The steers fed green chopped material gained in weight
quite fast the first month, but much less later, and began to appear
listless; in the subsequent fattening period they did less well than the
other groups of steers. Trouble was experienced with spoilage of the
green chopped forage, as attempts were made to feed it as seldom as
possible.

Green chopping has been found to have a beneficial effect on the
persistency of milk production during the summer, am so on total
yield. McCulloughl found a significant correlation between dry matter
digestibility and persistency of milk production. The beneficial effect
of green chopping in this respect depends on the relative management
ability applied to it and to pasturing, as well as on any potential
difference between the two systems. Calder?, in the United Kingdom,
found that milk yields were maintained after the spring flush under a
green chopping program, and with regular year round freshenings

obtained the highest milk production in August and early September.

1 M.E. McCullough, A Study of Techniques for Measuring Differences

in Forage Quality using Dairy Cows, Georgia Agricultural Experiment
Station Technical Bulletin N.S. 4., 1953,

A. Calder, Zero Grazing on a Cheshire Farm, Agriculture 65:
542, 1959.
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Henderson, Cobble, and Cook!, however, did not find that the influence
of soilage feeding on total milk production per cow when compared with
grazing of the same forage was of significant importance.

An advantage of mechanical harvesting which has often been put
forward is that it allows better control of bloat. The cows' intake of
succulent green fodder can be controlled, and they can easily be fed
roughage in addition. Calder?, working with dairy cows, reported
only one case of bloat in three years, which was less than would be
expected with a grazing program. Hull et al. 3, in experiments with
beef steers, only had trouble with bloat among the steers which were
pastured on alfalfa, and had none with those which were fed chopped
alfalfa.

Although higher yields per acre have not been consistently
achieved when forage has been mechanically harvested in experiments,
it is apparent from these experiments that they are possible under
some circumstances.

These circumstances include high-yielding forage stands
coupled with good management which ensures a continued supply of

high-quality forage throughout the season. In order to ensure this

1 B.W. Henderson, J.W. Cobble, and H.J. Cook, op. cit.
2 A. Calder, op. cit,

3 J.L. Hull et al., op. cit.
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supply, either a succession of stands should be chopped, none of which
is allowed to become overmature, or the forage should be ensiled at
its optimum stage, and stored with the minimum of losses and spoilage.

Agronomists have explained the relative inefficiency of grazing
in terms of the effect of the grazing animal on the sward. When the
animal is on the pasture, its dunging renders a considerable area
unfit for grazing. Selective grazing also prevents full utilization of the
pasture. Edmondl, in experiments in New Zealand with perennial
rye grass and white clover, has found that treading reduces the growth
vigor of the sward. The harmful effects of treading are likely to be
greater on a tall-growing species, and Kennedy, Reid, and Andersonz,
comparing zero grazing, strip grazing, and rotational grazing, found
that the best stand of alfalfa was maintained on the zero grazed plots.
B. Machinery and equipment.

McCutcheon3 has described the machinery and equipment needed
for a zero grazing program. These are a direct cut forage harvester,

and a self- feeding wagon or a self-unloading wagon and feed bunks.

1 p.B. Edmond, Animal Teading and Pastures, Agricultural Review,

4(2): 8, 1958,

Z w.K. Kennedy, J.T. Reid, and M.J. Anderson, op. cit.

3 G.K. McCutcheon, Green Feeding of Livestock, Agricultural
Engineering, 36: 321, May 1955.
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He suggested that a self-feeding wagon is not suitable for more than

20-25 cows, due to the limited access to the feed.

Runcie! has made a similar statement, but Berge, Duffee, and

FinnerZ have described a self-feeding wagon able to supply up to 54

cows. It is of course only a matter of building the box long enough to

accomodate the required number of cows, but beyond a certain size

the length must become unmanageable and the weight excessive. In a

study at Michigan State University, the maximum number of cows fed

from one wagon was 34; in this case the wagon was 20 feet long. The

most common length of wagon was 14 feet.

Feed bunks are best arranged in an unbroken line along the

fence of the feed lot so as to facilitate unloading, which can be done

without pause, and without entering the feed lot and getting among the

cows. Henderson, Cobble, and Cook3 used both a self-feeding wagon

and a side-delivery wagon in different years. Although no time was

needed for feeding from a self-feeding wagon, they found that the total

time taken to feed 12 cows was only a little less since the self-feeding

wagon had to be hauled slower than the side-delivery wagon. There

1

K.V. Runcie, Zero Grazing of Dairy Cattle, Agriculture 65: 129, 1958.

2 o.1. Berge, F.W. Duffee, and M. F. Finner, Wagon Rack for Self

Feeding, Wisconsin Agricultural Experiment Station Special Bulletin

5, 1958.

3 B.W. Henderson, J.W. Cobble, and H.J. Cook, op. cit.
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is no general agreement as to whether chopping should be done once
or twice a day, and no experiments report a comparison of the two.
Once a day feeding reduces the labor requirements, but may result in
heating and spoilage of the material. In a survey of 26 dairy farms in

! found that 11 farms chopped twice daily, 12

Illinois, Cash and Finlay
once daily, and 3 did both for some period. Chopping once daily involved
larger loads, and required slower hauling speeds.

For a storage feeding program, mechanical or self-feeding
silage equipment is desirable. It is not necessary to own a forage
chopper unless a sufficiently large acreage of silage is harvested.

Green chopping is a daily chore, and the animals must be fed
regardless of the weather conditions. The tractor pulling the forage
harvester and wagon should therefore be powerful enough to do its job
under adverse conditions. Although there may be some damage to the
fields, it is not very often that it has been impossible to chop any

2, at Wisconsin, only lost a week in three years due

forage. Larsen
to bad weather; Calder3, reporting on a farm in the United Kingdom,

said that it had been necessary to feed silage instead of green-chopped

material once in each of three years; this had had no adverse effect on

J.G. Cash and R.M. Finley, Green Chopping Forages, University
of Illinois Department of Agricultural Economics Farm Management
Letter No. 142, July 1957.

2 H.J.. Larsen, op. cit.
3 A. Calder, op. cit.
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production. An alternative is to have a field near the barn into which
the cows can be turned. Henderson! found no significant differences in
production in a 7 week experiment in which cows were soiled for five
days and then pastured for two. An arrangement of this sort could be
used to reduce the labor requirements over week-ends, and to provide
for feeding in the event of mechanical breakdown.
C. Labor.

The labor requirements for green chopping are an important
factor in decisions regarding its use. The requirements vary according
to the number of cows to be fed, the method of harvesting and feeding,
whether chopping is done once or twice a day, the distance to the fields,
and the thickness of the crop. The effect of these various factors are
shown in tables 5 and 6.

Table 5 also shows the labor requirements when the cows are
grazed, for moving fences, watering, and clipping and raking the
pastures. Figures are also shown giving the labor requirements of
storage feeding, These figures are not directly comparable, however,
since the labor is used at different times of day, and at different times
of the year, so that it interferes with other farm work to varying degrees.

A storage feeding program involves a peak of labor requirements in

1 B. W. Henderson, Progress Report on Soilage Feeding of Dairy

Cattle, Journal of Dairy Science, 39: 936, 1956.




-25-
early June, and may necessitate the hiring of additional help.

The figures in table 5 vary quite considerably, even for
similar arrangements of machinery and herd size. This shows up
the importance of management in organizing and arranging for the
most efficient use of available time and labor.

D. Advantages and disadvantages.

As a result of their experience with green chopping, several
workers have summarized its major advantages and disadvantages.
These are as follows:

Advantages: 1. Less fluctuation in the milk flow, and milk pro-
duction is kept up.

2, Less acreage needed per cow.

3. Greater production per acre.

4. No fences or water to look after. Simplified farm
layout. Distant fields can be used for forage pro-
duction.

5. Animals kept near buildings, under observation and
out of hot sun. Bloat can be better controlled.

Disadvantages:

1. Additional machinery and equipment needed.

2. Extra labor requirement, which may interfere with
other farm work.

3. Bad weather may make it impossible to chop.
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4. More attention needed for cattle in dry lot;
sanitation difficulties.

5. Management more difficult.
Storage feeding has the same advantages, but its disadvantages are
less in numbers 2 and 3 above. Hoglund and Harrison! have estimated
that a high level of managerial skill is needed for a green chopping
program, and a medium level for improved grazing and for storage
feeding. This is mainly due to the necessity, in green chopping, of

ensuring that good quality forage is continuously available.

1 c.Rr. Hoglund and C.M. Harrison, A Research Report on the
Economics of Alternative Pasture Systems, Michigan State University
Agricultural Economics Department, Ag. Econ. No. 698, Oct. 1957.




CHAPTER THREE
THE PASTURE STUDY AND SURVEY
Because of the difficulties of using pasture research data for
economic analysis, a farm study of pasture systems on Michigan dairy

al» 2.3 This study was completed

farms was started in 1954 by Hoglun
after the 1958 pasture season. A total of 60 farms were included in

the study for periods of from one to five years. As a result of the
study, it has been possible to estimate the inputs and outputs to be
expected when the different pasture systems are used on farms.

Results from the study are included in tables 3 and 5, and are discussed
in this chapter.

While agsisting in the final stages of the study, the author
carried out a survey in order to obtain information concerning farmers'
reasons for their adoption oi" the different pasture systems, and also
summarized data concerning the changes in farm size, size of dairy
herd, labor force, and pasture systems used, which occurred over

the five year period. These are discussed in section 3 of chapter four,

and in chapter five.

] C.R. Hoglund, Green-chopping vs Grazing of Forages on Michigan
Dairy Farms, Michigan Agricultural Experiment Station Quarterly
Bulletin 37: 550, 1955.

2

C.R. Hoglund, Economics of Hauling vs Grazing of Forages on
Michigan Dairy Farms, Michigan Agricultural Experiment Station
Quarterly Bulletin, 38: 628, 1956.

3 C.r. Hoglund and C.M. Harrison, op. cit,
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1. Cow days per acre.

The pasture season was found to differ in length according to
the pasture system used. An average grazing and green chopping
season is 150 days, while an average storage feeding season is 130
days. This is explained by the necessity of extending the winter
feeding period until the new season alfalfa-brome silage has been
made and can be fed out in place of the corn silage.

In order to compare the production from the different systems,
the average number of full season acres of pasture required per cow
when grazed, green chopped, and storage fed, was computed. A
small acreage of sudan grass or similar crop was commonly found
associated with the green chopping system. The acreage per cow
was, for improved grazing, 1.26, for green chopping, 0.83 plus 0.16
acres of sudan grass, and for storage feeding, 0.84. These figures
were then divided into the number of days in each pasture season in
order to arrive at the number of cow-days per acre. These are, for
improved grazing, 120 days, for green chopping, 152 days, and for
storage feeding, 154 days. Thus, green chopping and storage feeding
both show an increase over improved grazing of about 28 percent.

2. Labor

In the survey, farmers were asked for details of the amount of

labor available on their farms from May through September, in terms

of total man-months, a man-month being defined as the labor supplied
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by one full-time adult man for a month. The five month period from
May through September covers the usual pasture period in southern
Michigan.

The average number of man-months per farm in 1954 was 10.6;
in 1958 this had increased to 11.7, in line with the increase in average
herd size which occurred over the same period. From the data, it
was possible to estimate the differences in labor usage between farms
which were following a grazing program, a green chopping program,
and a storage feeding program. The average number of man-months
per farm for all farms which were grazing in either 1954 or 1958 was
11.0; for all farms which were green chopping it was 11.6; and for all
farms which were storage feeding it was 11,8. The differences between
the systems were found by a t test not to be significant at the five percent
level.

Farmers were also asked how long it took them daily to feed
their cows during the pasture season. For a grazing system, this
included the time taken to drive cows to and from pasture, and to move
fences; for a green chopping system this included the time spent daily
on chopping forage, hauling, and feeding it; and for a storage feeding
system it included removing and feeding silage, but not harvesting it
and filling silos.

The average time spent per cow daily was, for grazing, 1,10

minutes; for green chopping, 1.83 minutes; and for storage feeding,
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1.56 minutes. In arriving at this last figure, the data from three
farms were eliminated, because they were outside the range of the rest
of the data. The average time per cow for these three farms was 0.26
minutes: this was made possible by their convenient layout, use of
machinery, and efficient management.

The range of times for the rest of the farms was great for all
three systems. The time was reduced in the larger herds, and, for
green chopping and storage feeding, by increased mechanization.
Nearly 50 percent of the green chopping farms achieved a time of 1. 88
minutes per cow, which was the maximum time reported by a grazing
farm. The minimum time for a green chopping farm was 0. 83 minutes.
This shows that one of the disadvantages of green chopping, the time
taken daily to feed the cows, can be reduced if sufficient attention is
paid to the problem.

3. Machinery and equipment.

Unpublished results from the pasture study by Hoglund provide
information on various items of machinery and equipment owned by
farmers. The results illustrate the effect both of the alternative pasture
systems and of increase in herd size, and are shown in table 7.

Farmers following an improved grazing system had an average
of 30.0 cows. Over 80 percent owned a ba.ler, but only just over half
owned a field chopper. All owned a chopper wagon.

Farmers following a green chopping program had more cows on
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an average, the average herd size being 38.1 cows, Nevertheless,
no more than 70 percent owned a baler, although they all owned a
field chopper, chopper wagon, and self-feeding wagon. Two of the
farmers owned a second field chopper, which was used exclusively
for the green chopping operation; a field chopper is an essential piece
of machinery in a green chopping program. Thirty percent of the
farmers owned a silo unloader. Farmers following a storage feeding
program had an average of 50.8 cows. This size of operation makes
it possible not only to own equipment which is essential to the system,
but also equipment which replaces custom hiring and hand labor. Nearly
90 percent of these farmers owned balers, and all owned field choppers
and chopper wagons. Sixty-three percent of the farmers owned a silo
unloader and mechanical bunk fe'eder. The remainder either fed out
silage by hand, or arranged for the cows to self-feed it from a bunker
silo.

Total investment per cow in forage equipment and silos was,
for grazing, $164; for green chopping, $193; and for storage feeding,

$189.



CHAPTER FOUR
BUDGETARY ANALYSIS

1. Relevant concepts in static production economics..

The production of forage on a farm is a function of the inputs
used. These inputs include the land, the labor, the machinery, and
the seed and fertilizers. Some of these inputs will be fixed. Profit
is maximized in any one technology when the variable inputs corres-
ponding to that technology are combined in the least cost combination,
and used at such a level that their marginal value product equals their
price.

In the case of variable inputs, the least cost combination is
that combination at which their marginal rate of substitution equals the

ratio of their prices. That is, when:

MPPx MPPx MPPx
1 _ 2 _ o
le Px 2 er1

At this combination, the maximum output is being obtained for a given
input, or a particular output is being obtained with the least cost.
There are least cost combinations for all levels of output, and a line
joining these points can be called a scale line. It will not necessarily
be straight, that is, the optimum combination of inputs may change at
different levels, if the marginal rate of substitution between them
changes.

A straight line from the origin of a graph showing a two-

variable factor relationship shows how greater outputs may be
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obtained when the two factors are increased in constant proportions.
Thus, the scale line and the line of constant proportions do not
necessarily coincide. Figure A i shows a scale line and line of
constant proportions for two variable inputs.

Different technologies involve the use of different inputs, and
have separate production functions corresponding to those inputs.
These production functions will differ in their elasticity, or, as
Heady1 has put it, in the efficiency and capacity of the technical unit.
Three such production functions are shown in figure A ii. At all
points on these production functions, the inputs are combined in the
least cost combination which is made possible by each technology.

As output increases, not only does the least cost combination of inputs
vary within each technology, but also the relative profitability of
different technologies changes.

2. Procedure.

This study investigates the optimum method of producing
forage on a farm on which the size of the dairy herd is being increased.
Since increase in herd size is taking place on many farms with little

increase in acreage, a single farm size was selected for the study.

l ko Heady, Economics of Agricultural Production and Resource

Use, Prentice Hall, Englewood Cliffs, N.J., 1957, page 302.
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This procedure also was chosen because it would demonstrate the
effect on the organization of the farm and on net income of proceeding
from a situation in which large quantities of feed are sold to one in
which large quantities of feed are purchased.

Three alternative pasture systems are considered: improved
grazing, green chopping, and storage feeding. Green chopping and
storage feeding are being adopted by a considerable number of
Michigan dairy farmers. These systems lead to a more intensive use
of pasture than grazing, and so would be expected to become important
as the number of dairy cows on a given acreage increases. They involve
greater costs than does grazing, but the relationships would be expected
to change as herd size increases, as fixed costs per unit are reduced
and extra investment becomes necessary for the grazing system as
well as for the other two systems. The amount of investment will vary
according to the pasture system used and the size of the dairy herd.

As the size of the herd is increased, therefore, a true increase
in scale, with proportions kept constant, does not occur, as not all the
inputs are increased in the same proportions. Olson1 has explained

the matter as follows:

1 R.O. Olson, Resource Productivity, Returns to Scale, and Farm
Size, ed. by E. O. Heady et al., Iowa State College Press, Ames,
1956, p. 54.
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"From the view-point of the individual farmer who

is considering what adjustments in size will be profitable,

pPrimary concern is with the effect of variations in farm

size on total costs and returns. He can increase the size

of his business through true scale variations, or by making

disproportionate increases in the inputs. True scale ad-

justments may be of little concern to him. He is generally
concerned with the effect on income of adding one or more
inputs without proportionate increases in the other resources.

In the first place, it is seldom possible to vary all productive

services on a farm proportionately. Many resources can-

not be varied at will, or at least they cannot be varied con-

tinuously. Also, the most efficient combination of resources

may vary with size of farm."

At the same time expansion need not occur along the same
production function, since it may become profitable to change from one
technology to another. Three sizes of herd were chosen in order to
discover which technology was the most profitable at three levels of
output. Thus for each herd éize, three budgets were developed corres-
ponding to the three pasture systems, in each of which the inputs were
combined in the least cost combination. There are therefore nine
budgets in all.

Since a large increase in the size of a dairy herd on a farm
involves significant changes in the overall organization of the farm,
expecially with respect to investment in housing and milking equipment,
and in the cropping program, complete budgets were made in all nine
cases. For a comparison of the alternative pasture systems alone,
partial budgets, in which only changes in inputs and o4 puts resulting

from a change in the pasture system are considered, would have been

sufficient.
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The complete budgets were drawn up under the assumptions
given in section four. . In accordance with specified inputs and
outputs, the required inventory of buildings, machinery, and
equipment was drawn up, and a cropping plan worked out which
would be suitable for each situation. Although each budget represents
the situation expected after the plans have been in effect for a few
years, some flexibility was maintained at the 60 cow level in order to
facilitate further expansion.

Prices were then applied to the inputs and outputs so obtained,
and the income and expenses were calculated.

3. Farm acreage and herd size found in the survey.

The survey was described in Chapter three. Figures were
obtained for the number of tillable acres and the number of dairy cows,
on farms in both 1954 and 1958. Complete data were collected from 40
farms, and the results were used as a guide in making the assumptions
for the budgets.

The average size of the farms in 1954 was 188 acres; in 1958,
the average size of these same farms was 210, an increase of about
10 percent. The acreage of thirteen of these farms in 1958 lay between
170 and 215 acres. Of fifteen farmers who estimated their farm acreage
five years in the future, only two foresaw any expansion, although this
does not mean that the other farmers would not increase their acreage

if a good opportunity to do so presented itself.
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The average herd size on the farms in 1954 was 30.7 cows;
in 1958, this had increased to 44.5, an increase of nearly 50 percent.
The farmers were asked about their plans for herd size five years in
the future. One of the farmers said that he was going out of dairying;
the average of the estimates of the remaining thirty-nine was 56.6
cows. Fourteen farmers estimated that their herd size would be
between 55 and 65, and three estimated their herd size at 100.

4. Assumptions for the budgets.

The farm size selected for the study was 200 acres, which was
near the mode of those in the survey in 1958. The farm was assumed
to consist primarily of moderatély productive soil of the Miami series,
with some Conover and Hillsdale series, and to be situated in south-
central Michigan.

The initial herd size considered was 30 cows, which was near
the average size in 1954. With this size of herd, a 200 acre farm would
have considerable quantities of corn for sale. The second herd size
considered was 60 cows, the size of herd at which a considerable number
of dairymen are aiming, and one which would about consume all the
feed produced on the farm. The third size considered was 100 cows,
for which a considerable amount of both grain and forage would have
to be purchased,

The three pasture systems considered were improved grazing,

green chopping, and storage feeding. Improved grazing involves the



-38-

rotational grazing of alfalfa-brome grass pasture for 150 days, and the
supplementary feeding of alfalfa-brome grass silage for 120 of these
days, at the rate of 16 pounds per cow per day. An equivalent quantity
of hay - 6 pounds - could have substituted for the silage (2.6 pounds of
65 percent moisture grass silage = 1 pound of hay in feeding value. ).
Green chopping involves the daily chopping of alfalfa-brome grass
pasture for 130 days, and also of a small acreage of sudan grass for
20 days to assist in the production of succulent forage throughout the
season. A majority of farmers in the study used sudan grass or some
other m'd-season crop for this purpose. Supplementary hay is fed for
130 days at the rate of 6 pounds per cow per day. Storage feeding
involves the feeding of 140 pounds of alfalfa-brome grass silage and
6 pounds of hay per cow per day for 130 days, the winter feeding period
being 20 days longer than in the other two systems, as explained in
section one of chapter three. The daily quantities of forage for each
system include feed for replacement heifers as well as for the cows.

The farm labor force is assumed to consist of the operator
working full time, and his 15 year old son working for five months in
the summer, from May through September. The operator is assumed
to have the capability of applying good management practices.

Hired labor is introduced as necessary, as explained in sections
5A, 6A,and TA of this chapter. The feasibility of the assumptions as to

labor force were checked by calculating the man-hour requirements
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for two-week periods from April through September.

For the 30 cow herd, there was always sufficient labor available,
but never so much that the hired man could be dispensed with, For the
60 cow herd, it was assumed that it took 90 minutes daily to chop forage
in the green chopping system, and 30 minutes daily to feed silage in the
storage feeding system. There was sufficient labor available in both
the grazing and the green chopping systems, and the maximum require-
ment, in June, was no greater in the green chopping system since no
alfalfa-brome silage was made. In the storage feeding system there was
a peak of labor requirements in the first two weeks of June due to the
large acreage of alfalfa-brome silage. This was met by the additional
hired labor. The second cutting hay caused a second peak which was
just in excess of the available labor, but which could be overcome by
working longer hours for a few days. The labor requirements are
shown for the three systems at the 60 cow level in figure B,

For the 100 cow herd, it was assumed that green chopping took
110 minutes per day, and that feeding silage out of storage took 40
minutes per day. Labor requirements were stretched in all three
systems in April, May, and September, but not to such an extent that
an extra man could be fully used, nor that increased efficiency could
not remedy the situation. Labor requirements were again less in June
in the green chopping system than in the grazing system. In-'the storage

feeding system, there was again a peak of labor requirements in early
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June caused by the alfalfa-brome grass silage, which was met by the
additional hired labor.

The necessary investments for each system at each herd size
are included in the budgets, and are explained as they occur. Fencing
is needed for the grazing system, but is reduced to a minimum for the
green chopping and storage feeding systems. The silos are of such
a capacity that they can hold the amount of corn silage required for the
winter feeding period. Since the same silo can be used for the storage
feeding system in the summer, no extra investment in silos is needed
for this system.

The inputs, outputs, and prices used in making up the budgets
are shown in table 8. The prices used are those which were typically
found in Michigan during 1958 and the first four months of 1959. These
prices were developed in the realization that the relationships between
them were more important than their absolute level, for the purpose of
making comparisons between alternatives rather than predicting the
outcome of any one plan,

5. The 30 cow herd.

A. Housing, feeding systems, and labor requirements.

The cows are milked in a stanchion barn, and the milk is carried
by hand to a 350 gallon bulk tank. There is a single silo, measuring
18 x 50, which is fed out by hand in the winter, and in the summer also

in the storage feeding system, when feed bunks with an automatic feeder
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are used., For the green chopping system, investment is made in a
self-feeding wagon and a direct-chop head for the forage chopper. For
all three systems, four months of labor are hired. In addition, 8 days
of labor are hired to help harvest the first crop alfalfa-brome grass
silage in the storage feeding system.

B. Cropping and feed utilization.

For the grazing system, the annual roughage requirements are
satisfied by 72 acres of alfalfa-brome grass, and 20 acres of corn
silage, Corn and oats for grain are grown, with the alfalfa-brome
grass seeded in the oats, A total of 5, 034 bushels of corn are produced
for sale. As in every cropping plan, rye is grown after corn silage
when the latter is followed by corn.

Green chopping requires 59 acres of alfalfa-brome grass, 5
acres of sudan grass, and 20 acres of corn silage, for a whole year.
The sudan grass is followed by alfalfa-brome grass. An additional
855 bushels of corn are produced for sale.

Storage feeding requires 61 acres of alfalfa-brome grass and 22
acres of corn silage. Seven hundred and fifty-five more bushels of corn
are produced for sale than-in the grazing system. Details of all the

cropping systems are given in table 9.
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C. Investment and annual fixed costs of buildings, equipment, and
machinery,

The three systems will hereafter be referred to as 'grazing’,
'green chopping', and 'storage feeding' for simplicity. For grazing,
a chopper is not owned, and the silage is custom chopped. A baler is
owned, and total investment in buildings, machinery, and equipment is
$33,510. Depreciation, repairs, and insurance are charged at rates
from 4 to 19 percent, and the annual cost comes to $3, 395. For green
chopping, there is a reduction in investment in fencing from $1, 200
to $400. Added investment consists of a concrete slab, a self-feeding
wagon, a chopper wagon, and a field chopper with a direct chop head.
A baler is not dwned, and the hay is custom baled. Total investment
is increased by $2,150, and the annual cost is increased by $283. For
storage feeding there is a similar reduction in investment in fencing;
added investment consists of a concrete slab, an automatic feeder, and
a field chopper and wagon. Total investment is greater than for grazing
by $1, 750, and annual cost is increased by $210. As for green chopping,
a baler is not owned, and hay is custom baled. The investments are
shown in table 10.
D. Changes in costs and net income.

The net incomes obtained from the three systems are: grazing,
$7,572; green chopping, $7, 500; and storage feeding, $7,373. These

do not differ greatly, but show a slight advantage in favor of grazing,
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with green chopping $72 behind, and storage feeding $199 behind. The
small difference in net income between a grazing and a green chopping
increases the importance of factors not included in the budgets, such
as the increased labor load associated with green chopping and the
preferences of the farmer. The complete budgets are shown in table
11 and partial budgets in table 12.

It can be seen that the extra income from corn sales with green
chopping and storage feeding is offset by the extra machinery cost,
and by the greater cost of custom baling hay as compared with the cost
of custom chopping the silage in the grazing system. Another important
increase in cost is for the fertilizers used on the extra corn, and for
growing sudan grass, which, as mentioned in the assumptions, is here
considered to be a necessary part of green chopping, although it is
more expensive to grow than alfalfa-brome grass, since it is an annual
crop.

6. The 60 cow herd.

A. Housing, feeding systems, and labor requirement.

A significant increase in investment is necessary when a change
is made to a loose housing and milking parlor system. It is gererally
considered that a 60 cow herd is large enough to cover the extra fixed
costs involved. The stanchions are removed from the stanchion barn,
and investment is made in a pole barn, so that together with the converted

stanchion barn there is loose housing accomodation for the 60 cows and
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the young stock. A herringbone milking parlor is built, with a
double row of four standings, but in a building large enough to take
double five in case of further expansion. The bulk milk tank is re-
placed with one holding 700 gallons.

An alternative would have been to build additional loose housing
for 30 cows only, and to keep all the stanchions in the barn and milk
the cows in two shifts, or to keep about seven of the stanchions and
pass all the cows through them. Although this would involve less
investment, the labor requirement would be high, and in addition
opposition might be met with from area or local health inspectors
representing some markets. This alternative is not included in the
budgets.

With the adoption of a loose housing system, certain investments
must be made regardless of the pasture system. A second silo is
added, measuring 18 x 60. This is the same diameter as the old one,
and so the silo unloader which is purchased can be used in both silos,
A concrete slab and mechanical silo unloader and feeder are also
needed for all three systems,

It was necessary to hire 8 months of labor in changing from a
30to a 60 cow herd. In addition, for storage feeding, 10 days of
seasonal labor are hired to help with the alfalfa-brome grass silage

harvesting.
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B. Cropping and feed utilization.

The total acreage in alfalfa-brome grass under the grazing
system is 125, Fifty-five acres of corn silage are needed. As a
result of this, oats are dropped from the rotation, and the alfalfa-
brome grass is seeded in wide-row corn. Twenty acres of corn are
harvested for grain, and 1, 500 bushels must be purchased. The
feasibility of seeding in wide row corn has been investigated recentlyl' Z,
it results in slightly lowered corn yields, and better than average skill,
especially as to timing of operations, is required to establish good
seedings,

For the green chopping system, 97 acres are in alfalfa-brome
grass, and 10 acres in sudan grass. Of the remaining 93 acres, 54
are harvested for corn silage, and 39 for grain, Only 241 bushels of
corn need be purchased.

For the storage feeding system, 98 acres are in alfalfa-brome
grass. Of the remaining 102 acres, 59 acres are harvested for corn

silage, and 43 for grain. The amount of corn which must be purchased

is further reduced to 50 bushels.

1 c.r. Hoglund, Economics of Feed Production in South-central

Michigan, Michigan Agricultural Experiment Station Special Bulletin
420, Sept. 1958.

M.B. Tesar, Establishment of Alfalfa in Wide-row Corn, Agronomy
Journal 49: 63, 1957.
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C. Investment and annual fixed costs of buildings, equipment, and
machinery.

The acreage of hay and silage has increased to such an extent
that it is worth while to own a baler and a chopper and wagon for all
three systems.

The total investment is therefore the same for all three systems,
except that investment in fencing remains as it was at the 30 cow level
for green chopping and storage feeding, and increases to $2, 000 for
grazing; a second difference is that a direct chop head is needed for
the field chopper for the green chopping system. Investment for the
grazing system is $55, 210, for green chopping is $54, 210, and for
storage feeding is $53, 610, Annual costs of depreciation, repairs,
and insurance are $5, 252, $5,204, and $5, 102, respectively.

D. Changes in costs and net income.

The net incomes obtained from the three systems are: grazing,
$7,798, green chopping, $8, 339, and storage feeding, $8,498. Thus,
at the 60 cow level, the advantage lies with green chopping and storage
feeding to the extent of $541 and $700, respectively. In money terms
there is not a great deal to choose between these two systems, although
other factors, such as the necessity, in the green chopping system, to
chop daily including Sundays, and the uncertainty caused by the possi-
bility of bad weather and breakdowns, may be important in a farmer's

decision as to which to adopt. The increase in income from storage
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feeding at the 60 cow level over grazing at the 30 cow level, where the
latter was found to be the most profitable system, is $926.

The advantage for green chopping and storage feeding lies in
the reduced amount of grain which must be bought. Indeed, these
systems allow the 200 acre farm to be self-supporting in both grain and
forage for 60 cows. Any increase in herd size will involve buying
first grain, and then forage, as will be seen for the 100 cow herd.

The added costs needed for green chopping and storage feeding are
considerable, but are not as great as the savings in purchases of grain.
These costs are mainly for fuel, and for fertilizers. The increase in
cost for fertilizers was explained in connection with the 30 cow herd.

The extra fuel requirement is caused largely by the daily green chopping,
and by the 76 acres of alfalfa-brome grass which must be ensiled for

the storage feeding system. Extra fuel is also needed in both systems
for hauling manure in the summer, and for the extra acreage of corn
grain and rye.

7. The 100 cow herd.

A. Housing, feeding systems, and labor requirements.

With increase in herd size from 60 to 100 cows, some extra
investment in housing and in feeding equipment is necessary, but not
so much as for the expansion from 30 to 60 cows. The loose housing
is expanded so as to accomodate 100 cows and the concreted area is

extended. A third silo is erected: in order to store the increased
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amount of silage required, this measures 24 x 50. A second silo un-
loader is needed as this silo has a different diameter to the other two.
The mechanical feeders are lengthened to satisfy the requirements of
the additional cows. The double four herringbone milking parlor is
expanded to a double five, and the 700 gallon bulk tank is replaced by
one holding 1, 000 gallons. As in the case of the 60 cow herd, all this
equipment is necessary for efficient winter feeding of the cows, regard-
less of the summer pasture system.

With the increase to 100 cows, a full-time hired man is employed.
The amount of labor available in the summer therefore remains the
same as it was at the 60 cow level. This is made possible by the
reduction in the acreage of corn, and by the elimination of hay-making.
The additional work needed for green chopping is made easier by the
presence of a high capacity chopper, and by the availability of a
second éhopper. For the storage feeding system, 12 days of labor are
hired to help harvest the alfalfa-brome grass silage.

B. Cropping and feed utilization.

Under a grazing system, the total farm acreage in alfalfa-brome
grass is 141 acres. The remaining 59 acres are taken for corn silage.
All the grain required by the dairy herd, 4, 500 bushels, must be
purchased. No hay is made on the farm, as all the alfalfa-brome grass
is either grazed or taken for silage to feed in the summer, with a little

left over to feed in the winter, and so 376 tons of hay must be purchased.
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Due to the shortage of corn silage to feed in the winter, hay takes an
important place in the ration; and since purchased hay is likely to be
of poorer quality than hay produced on the farm, the requirement of
protein concentrate is increased.

Under a green chopping system, 82 acres of alfalfa-brome
grass are required, and 17 acres of sudan grass. Of the remaining
101 acres, 90 are taken for corn silage, and 11 for corn grain. Six
hundred and sixty fewer bushels of grain need be purchased, and 112
fewer tons of hay.

Under a storage feeding system, 84 acres are in alfalfa-brome
grass, Of the remaining 116 acres, 99 are taken for corn silage, and
17 for grain. As compared with the grazing system, 1, 020 fewer
bushels of grain need be purchased, and 102 fewer tons of hay.

C. Investment and annual fixed costs of buildings, equipment, and
machinery.

For the 100 cow herd, all the hay must be bought, and so the
baler is sold. The chopper is replaced with one of greater capacity,
and a second chopper is bought for the green chopping system: this
can be a relatively inexpensive flail-type forage harvester. Thus the
only differences in'investments between the three systems are in the
choppers, and in the fencing. Total investment in fencing is $2, 500 for
the grazing system, as compared to $500 for the other two. The total

investment for grazing is $64, 780, for green chopping it is $64, 280,
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and for storage feeding it is $62,780. The annual costs are $5, 906,
$5,961, and $5, 706, respectively.
D. Changes in costs and net income.

The net incomes obtained from the three systems are:
grazing, $9, 354, green chopping, $10, 535, and storage feeding,
$10,730. Green chopping and storage feeding show increases over
grazing of $1, 181 and $1, 376, respectively. Thus storage feeding is
the most profitable system, as it was at the 60 cow level, and its
advantage over grazing is increased. The increase in income resulting
from expanding the herd size from 60 to 100 cows, using a storage
feeding system, is $2,232, and the increase in income over that
obtained under the most profitable system, grazing, at the 30 cow
level, is $3, 158.

The advantage for green chopping and storage feeding lies in
the reduced amount of hay and grain which must be purchased. In all
systems great reliance is placed on bought feed: no hay at all is pro-
duced on the farm, and no grain either under the grazing system. As
at the 60 cow level, the increased costs involved in green chopping and
storage feeding are mainly caused by the extra seed, fertilizers, and
fuel which are required, and they can be explained in the same way.

8, Changes in costs with increase in herd size,

It is possible to construct cost curves from the data in the

budgets. The production functions on which these curves are based are
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determined by the assumptions of the budgets. The output is measured
in terms of milk sales and sales of calves and cull cows. The variable
inputs are the hired labor, feed, seed, and fertilizers, machinery and
fuel, and increases in investment used in each pasture system. The
fixed factors are the 200 acres of land, the labor and management of
the operator and his son, and the capital investment for the grazing
system at the 30 cow level. Figure C shows total cost curves for the
three pasture systems, constructed from the expenses at each herd
size. These cost curves are not therefore strictly valid except at the
three outputs for which budgets were made. They do show, however,
that the relationships between the systems alter with increasing size
of herd, and that storage feeding becomes more profitable than the
other two systems between outputs of 300, 000 and 588, 000 gallons of
milk.

In figure D, the changes in costs when the most profitable
system or technology is used at each level of output is shown. The
inputs are grouped into four categories, as follows:

1. Feed costs less corn sales, seeds, fertilizers, bedding,
D,H.I, A, and miscellaneous dairy costs, and real
estate tax.

2. Machinery depreciation, repair, and insurance; fuel,

oil and grease.

3. Custom hire of machinery and hired labor.
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4. Interest on added investment.

As the herd is expanded from 30 to 60 cows, the category 1.
costs increase faster than any of the others. With this change, it
becomes no longer possible to sell any corn off the farm, and it
becomes necessary to buy bedding, as oats are no longer grown.

With further expansion from 60 to 100 cows, the category 1.
costs increase at an increasing rate. At the 100 cow level, large
quantities of corn and hay must be bought. Land has become limiting
in feed production, and the question is raised whether it would be more
profitable to rent or buy more land, or to buy standing hay, if any of
these become possible.

Fullerl, budgeting alternative dairying plans in 1957, compared
a farm of 228 tillable acres and two full-time men with one of 456
tillable acres and three full-time men, both supporting 120 cows, and
found that the latter had a greater profit by $3, 082. However, Fuller
used a price of $1.25 as compared to the selling price of $1. 00 used

in this study for corn. HoglundZ has also considered the effects of buying

! E.I. Fuller, Some Labor Efficient Dairy Farm Organizations,
Department of Agricultural Economics, Michigan State University,
Ag. Econ. No. 690, July 1957,

2

C.R. Hoglund, Economics-of Feed Production in South-central
Michigan, Michigan Agricultural Experiment Station Special Bulletin
420, Sept. 1958,
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versus producing feed for the larger dairy herd. For a herd of 65
cows on a 180 acre farm, for which extra feed had to be bought, he
compared renting 62 acres of moderately productive cropland with
renting 80 acres of less productive cropland. The increase in net
income was nearly $500 in the first case, and only $200 in the second.
As well as the productivity, the location of the rented land is also
important, although green chopping and storage feeding increase the
possibility of using awkwardly located land for the pasture period.
Nevertheless, the difficulty of renting productive and conveniently
located land often necessitates buying feed.

Increases in costs in categories 2., 3., and 4, occur at a
decreasing rate, showing that some economies of scale are encountered.
Labor requirements per cow are reduced with the introduction of a
milking parlor and loose housing system. Once investment has been
made in a milking parlor, little or no extra investment is needed as
more cows are milked, and so depreciation and interest costs are
little altered. Costs of seed and fertilizers remain nearly constant
regardless of herd size.

The net effect of all these cost increases is that total cost
increases at a slightly decreasing rate, This is shown by what can be
termed the marginal cost, which, when calculated as an average per
100, 000 gallons and associated livestock sales, was $4, 031 over the

range 300, 000 to 588, 000 gallons, and dropped to $3, 677 over the
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range 588, 000 to 950, 000 gallons. It would therefore seem that
further expansion with the same fixed factors would be profitable, but
since any further increase in herd size above 100 cows would involve
buying silage, or going over to a ration composed largely of bought
hay, it is likely that the marginal cost would begin to rise, or become
an inapplicable concept. Buying or contracting for standing forage is
likely to be a better alternative.

9. Substitution of inputs.

It is also possible to express the relationship between the three
systems in terms of a substitution between acres of forage, and the
expenses involved in feeding during the summer. Green chopping and
storage feeding use less pasture, but involve greater expenses.. This
is not a true substitution between inputs because different technologies,
and therefore production functions, are involved. However, a useful
analysis can be made by superimposing the inputs required for each
pasture system onto one graph. The combinations of acres of forage
with cash expenses which are required by each system to supply the
forage needs of 30, 60, and 100 cows during the pasture season are
shown in figure E.

It was necesszry to adjust the acres of alfalfa-brome grass for
three reasons. First, pasture may be used all season, or for first
cut or second cut only, the remainder of its production being used in
the winter. In accordance with the T.D. N, produced by all season,

by first cut, and by second cut grazing, chopping, haying, and ensilage
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an acre used all season was given the value 1, an acre used for first
cut was given the value 2/3, and an acre used for second cut was given
a value of 1/3. The second reason that an adjustment had to be made
is that for green chopping, some sudan grass is used as well as alfalfa-
brome grass. An acre of sudan grass was given a value equal to an
acre of alfalfa-brome grass, as they substitute for each other in land
requirement in the ratio one to one. The third reason is that the pasture
system lasts for 150 days in the grazing and green chopping systems,
b.ut for only 130 days in the storage feeding system. In order to make
the systems comparable, the acreage requirement for the storage
feeding system was multiplied by a factor of 1.154,

On the expense side, the costs of feeding the standing forage
were computed. These costs consist of custom charges for baling
hay and chopping silage fed in the summer period, fuel costs for green
chopping and making silage which is fed in the summer, the extra
labor ct;sts for storage feeding, the cost of differences in investment
between the systems directly attributable to the summer pasture pro-
gram, and, for the green chopping system, the extra cost of growing
sudan grass over the cost of growing an equal acreage of alfalfa-brome
grass.

In order to bring a price line into the analysis, it was necessary
to compute the cost of seed, lime, fertilizer, and fuel needed annually

to produce an acre of alfalfa-brome grass which is kept down for three
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years. This came to a total of $12.90, and corresponding price lines
are shown in figure E. The most profitable system is the one which
produces a given output with the least cost. At the 30 cow level this
is the grazing system. The total cost at this point is $681.00, or
$22.70 per cow. The most profitable system at the 60 cow level is
storage feeding: at this point the total cost is $1, 281. 00, or $21.36
per cow, At the 100 cow level the most profitable system is again
storage feeding, the total cost is $2, 082. 00, and the cost per cow
$20.82. It is interesting to note that these costs per cow are similar
to those which have previously been used by research workers in
Michigan. A usual charge has been $0.15 per cow per day, which for
a 150 day period totals $22.50. This method of choosing the optimum
system at each level provides the same results as are obtained in the
budgets, as would be expected, and also points out some other relation-
ships,

At increasing levels of output, the iso-quants tilt toward the
right, showing that the acreage requirement increases more rapidly
than the cash expenses for grazing relative to storage feeding. Al-
though at the 30-cow level green chopping is the next most profitable,
it becomes less profitable than storage feeding at higher levels due to
a relatively greater increase in costs. An important part of these
costs come from the necessity to seed and fertilize the sudan grass,

and from the increased expenses for fuel and oil involved in daily
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chopping.

In summary, it can be said that technologies which allow
substitution of labor, machinery, and fuel for land tend to become
profitable as herd size is increased since the machinery can be more
fully utilized, and its cost spread over a larger output, and that this
substitution is more efficient in the case of storage feeding than in the

case of green chopping.



CHAPTER FIVE

THE ADOPTION OF NEW PRACTICES

1. The application of research results.

Research results based on experimental data suffer from two
kinds of drawbacks. First, they may be difficult to arrive at due to
the shortcomings of the data for economic analysis, and second, once

arrived at, they may be difficult to apply. Swanson!

, discussing the
latter problem, has said that farmers frequently remark that although
results reported by agricultural experiment stations show adoption of
a given practice to be profitable, conditions on the farm are sufficiently
different from experimental conditions to render the results unreliable
for planning operations on the farm.

These drawbacks can be ameliorated by obtaining the data
necessary for the economic analysis from farms representing a
homogenous group to which the results will be applied. In deciding
on the size of the group, two factors must be balanced against each
other, for as the size is increased, the study becomes wider in scope,
but at the same time the homogeneity of the group decreases and the

results become less reliable in application. Prices tend to be the same

over a relatively large area, but not the physical resources of farms.

1 E.R. Swanson, Problems of applying experimental results to

commercial practice, Journal of Farm Economics, 39: 382, 1957.
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Duckham!, reporting on the different techniques used by extension
workers in the United States and in the United Kingdom, said that in the
United States:
"...in many cases, every farmer for 100 miles north,

south, east, or west of any one point may have similar

technical and economic problems, (and) may live on farms

broadly similar in size and held on the same systems of

land tenure."

This is only true, however, of parts of the United States, and relative to
to the great variability found in the United Kingdom.

In south-central Michigan, the physical resources of farms
vary a great amount, especially in regard to size and topography. The
farms in the survey ranged in size from 80 to 398 acres, and had
significantly different amounts of land which could only be used for row
crops occasionally, For the purposes of this study, a farm size near
the mode of those in the survey was chosen, and other explicit
assumptions were made. Although no separate rotations were worked
out for land with different use capabilities, no more than 70 percent of
the tillable acreage was in row crops in any of the budgets.

In applying the results of budgets to individual farms, account

must be taken of differences between the situation on each farm and

that assumed in the budgets. It is therefore very necessary that the

1 AN, Duckham, American Agriculture, Her Majesty's Stationery

Office, London, 1952.
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budgetary assumptions be made explicit, and the budgets presented in
such a way that the results can be modified as required. Account must
also be taken of factors other than physical resources, such as the age
and composition of the labor force, management, and the equity position.
Wheeler and Black! have discussed the need for the operating unit
approach in budgeting in the following terms:

"In almost any agricultural county there are groups of

farms with comparable physical characteristics...Optimum

adjustments vary from farm to farm, but ordinarily they

form patterns which are repeated through groups of farms

with similar physical characteristics...But within any group

of farms where physical resources are closely similar,

widely divergent solutions are likely to occur... The ex-

planation is to be found in the diversity of human resources

existing on groups of farms where physical resources are
similar."

A budgetary analysis is essentially a static one, and accordingly
suffers from some additional disadvantages. One of these is that perfect
knowledge of production functions and prices is assumed, and yet does
not exist in the real world. Itis therefore very unwise to predict the
exact incomes to be expected from farm plans; but since there is often
a reasonable degree of correlation between the yields of different crops,
and between the prices of different products, the relative outcome of

different plans will tend to remain the same although their absolute level

changes.,

1 R.G. Wheeler and J.D. Black, Planning for Successful Dairying in
New England, Harvard University Press, Boston, 1955.
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Another disadvantage of a static analysis is that the inter-
relation of production and consumption is not considered, and the
subjective values of the farm family do not enter into the analysis.
Among the values which have a profound effect on decisions are those
concerned with risk aversion, desire for innovation and expansion,
and the relative importance of present consumption and the potential
future consumption made possible by present investment. It is as if
the researcher assumes that the goal of the farm family is to maximize
profit, and then proceeds to discover ways in which this goal may be
obtained. But since his analysis makes this explicit, and shows what
inputs, investments, and enterprises are involved, the farm family
can modify the budget so that it fits their own physical and human
resources more nearly, and can also discover what degree of initiative,
management ability, and risk is involved in the different plans, so that
a decision in line with their values can be made. It is probably true
to say that a farmer is more likely to make a success of his operation
using a plan in the efficacy of which he believes, than a plan which he
dislikes, even though the latter may be potentially more profitable.

2. The adoption of the alternative pasture systems.

Despite these difficulties in the application of research results
and in the use of generalized budgets in the planning of individual farms,
it is interesting to find that the results of the budgets in this study can

be used to explain some of the adjustments which took place on the farms
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in the survey, from 1954 to 1958.

As was stated in section 3 of chapter four, the average size of
the farms in the survey increased from 188 acres in 1954 to 210 acres
in 1958, and the average herd size inc;eased from 30.7 cows in 1954
to 44.5 cows in 1958. The farms in the survey were classified as
following predominantly improved grazing, strip grazing, green chopping,
and storage feeding systems. In 1954 nearly 65 percent of the farms
were practising improved grazing; in 1958 the majority of farms were
either practising green chopping or storage feeding. The complete
changes are shown in table 13. Most of the changes were from improved
grazing to green chopping and storage feeding. Three farms changed
from green chopping to storage feeding during the 5 year period; storage
feeding had the largest increase in numbers. There were no ''retrograde"
changes, that is, changes from right to left in the table.

A second way of looking at the changes which have been
occurring, which relates them more directly to the effect of herd size
and farm acreage, is to calculate the average number of tillable acres
per cow for farms following each of the three pasture systems. and for
the farm in the budgets. In order of decreasing number of tillable acres

per cow, these are as follows:
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1. Budget farm, 30 cow herd . . . .6,67 acres per cow
2. Improved grazing farms . . . . 6.20 "
3. Green chopping farms. . . . . . 4,50 "
4. Storage feeding farms . . . . . 4.38 "
5. Budget farm, 60 cow herd . . 3.33 "
6. Budget farm, 100 cow herd . . . 2,00 "

These figures represent the pressure of herd size on available land.
Asg herd size is increased with little or no increase in farm acreage,
the pressure is increased, and it becomes profitable to adopt green
chopping or storage feeding which allow more intensive use of the pasture
acreage.

These changes fit in with the changes suggested by the budgets,
except that green chopping was never found to be the most profitable
system, although it was more profitable than storage feeding for the
30 cow herd. This can be explained in two ways. First, budgets made
for about a 45 cow herd may show that green chopping is the most prof-
itable system, and second, subjective factors may enter into the
farmers' decisions which were not allowed for in the budgets. These
are particularly important when the money difference is not great. In
particular, 'green chopping is a less radical change from grazing than
is storage feeding, since in the former the cows are fed fresh forage,
and a change can be made back to grazing with relative ease. Once the
silage has been made for a storage feeding program, however, it is
necessary to feed it at least until the grass has made considerable

regrowth, and it must be fed eventually.
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It should be made clear that the distinction made previously
between the pasture systems used by farmers is not clear cut in many
cases. Farmers following an improved grazing program may feed
varying amounts of supplementary silage; farmers following a green
chopping program may also have silage available in the summer for
emergencies; and farmers following a storage feeding program may
feed green chopped forage especially while they are chopping grass
for silage. All this results in some welcome flexibility and also allows
farmers to gain experience of using alternative systems without
committing themselves to them completely,

3. Pattern of decisions made by farmers.

Johnsonl has defined five tasks of management as follows:

Observation

Analysis

Decision

Action

. Acceptance of responsibility

g wN -

These comprise a complete act of management, but before they can be
put into operation it is necessary that the manager should have some
felt difficulty and should isolate a problem area to which he can apply

his management ability. In discussing the identification of management

l 6. L. Johnson, Managerial Concepts for Agriculturalists, Kentucky

Agricultural Experiment Station Bulletin 619, July 1954.
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alternatives, Overley1 listed five stages as follows:

1. Discontent

2, Consideration of alternatives

3. Initial selection and verification
4, Tentative action and review

5. Full commitment.

The flexibility without full commitment mentioned in the previous
section comes under stage five of this classification, which is very
relevant to the actions of a farmer who operates in an uncertain world,
and is usually unwilling to commit all his resources to a new plan

without first trying it out on his own farm on a small scale.
In the survey, farmers were given an opportunity to discuss
their attitudes towards the different pasture systems, and the reasons

which had led them to adopt one rather than another., They were also

asked some specific questions which it was thought might have relevance

in this area. The information obtained in these ways is here discussed in

relation to concepts which have been developed in the theory of management.
A. Definition of a problem.

The problem of changing from one pasture system to another is
closely tied in with the whole question of innovation and increase in size
of operation, and with the discontent discussed by Overley,

A considerable number of the farmers in the survey had in-
creased the size of their dairy herds by more than 25 percent from

1954 to 1958, This sort of change is likely to become a central problem

1 r.L. Overley, Identifying Management Alternatives in Extension

Work with Farmers, unpublished M.S. Thesis, Department of Agri-
cultural Economics, Michigan State University, 1957.
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of their farm planning. Of the farmers who were following an
improved grazing program in 1958, only 43 percent had increased
their herd size by more than a fourth, as compared to 65 percent of
those following a green chopping program, and 87 percent of those
following a storage feeding program.

A farmer is always looking for ways to increase his income, but
is more likely to make adjustments to his farming system if there is
some particular need to be reckoned with, such as the expectation of
a long life in farming before retirement, or, in the case of an older
man, the expectation that his son will follow him in operating the. farm.
The average age of all the farmers in the survey, including the age of
all partners if the younger partner was over 30 but otherwise only
the age of the older partner, was 42.5 years., The average ages of
the farmers using the alternative pasture systems were not very
different from each other. The farmers in the survey averaged con-
siderably younger than all dairy farmers in south-central Michigan
taken as a group, and for this reason were probably more willing to
adopt new technologies than the average.

Differences were found, however, in the number of farms under
each pasture system on which a son was expected to take over the
operation of the farm or to come in as a partner, or on which a son
was already a partner, but under 35 years old. Of the grazing farms,

only 57 percent could be described in these terms, as compared to 71
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percent of the green chopping farms and 73 percent of the storage
feeding farms.

As a more direct check on whether a problem had been defined
in terms of alternative pasture systems, the farmers in the survey
were asked if they were pleased with their present pasture systems.

Of the farmers following an improved grazing program, 43 percent
said that they were dissatisfied with their pasture system; of those
following a green chopping program, only 12 percent; and of those
following a storage feeding program, only 13 percent. One of the
latter farmers was not dissatisfied with storage feeding as such, but
was planning to make all corn silage in place of grass silage.

This analysis would seem to show, therefore, that a majority
of the farmers in the survey were dissatisfied with grazing as a pasture
system, or had been dissatisfied earlier and had since changed to
green chopping or storage feeding.

B. Observation of data.

The farmers in the survey were asked from what sources they
had obtained information about green chopping and storage feeding.
They mentioned farm magazines, the research and extension publications
of Experiment Stations, county agents and other representatives of
agriculture colleges, and neighbors the most number of times, as being
important sources of information. Other sources were numerous but

were not mentioned so frequently. Table 14 shows the order of frequency
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in which the five most important sources of information were mentioned.
' Johnson1 has tabulated the communicative sources of information used
by 1, 075 selected midwestern farmers in 1954, by type of information.
The relative importance of the same five sources in his whole list, for
information about new technologies, is also shown in table 14.

In Johnson's tabulation, the third most important source of
information was newspapers. This source was only mentioned four
times in the survey. The major differences between these two lists
lie in the relative importance of the publications of Experiment Stations,
and of dealers, salesmen, and buyers. One conclusion of Johnson's
study was that some opportunity existed for the agricultural colleges to
expand their production and distribution of information on new technology.
From this small survey, it would seem as if development along these
lines has occurred since 1954, though it should be noted that the farmers
in the survey were selected partly for the reason that they did make good
use of the services of county agents and Experiment Station publications,

Dealers, salesmen, and buyers were not found to be very
important sources of information in the survey. This may be because

although it becomes essential or profitable to own a forage chopper

1 G.L. Johnson, New Knowledge of the Decision-making Process,

Journal of Farm Economics, 40: 1393, Dec. 1958.
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with a green chopping or storage feeding program, it is not a completely
new or specialized piece of equipment such as a bulk tank or a milking
parlor, nor a newly developed input such as a certified seed or compound
fertilizer, which a salesman would be keen to bring to the notice of
farmers.

C. Analysis of data.

The farmers in the survey were asked whether they had ever
figured the effect of a change in their pasture system on their expenses
and income, and if they had done so, whether it was in their head or on
paper. The replies are shown in table 15, tabulated according to whether
the farmers changed their pasture system after the analysis, or if not
whether they expected to do so in the future or not.

A majority of the farmers had done some figuring, but few had
put it down on paper. It was not common for analysis of this sort to
be done, and then for no change to be made or planned. More farmers
analyzed one system only than analyzed both a green chopping and a
storage feeding system. In discussions with farmers, the author
obtained a strong impression that a farmer tends to sense that a particular
system will suit him, then to find out more about it, do a little figuring,
and try it out. If he does not sense that it will suit him, he will not
bother to find out more about it or to analyze it. The initial acceptance
or rejection is therefore rather subconscious, and depends on factors

which are not strictly economical.
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Farmers mentioned a large number of reasons why they had
chosen or rejected the different pasture systems. These reasons were
similar to the advantages and disadvantages listed in section D. of
chapter two, which were those typically mentioned by research workers,
although they varied greatly in the degree of importance given them.

An attempt was made to classify farmers' reasons for and against
adopting green chopping or storage feeding into those concerned with
economic, technical, and value aspects of the analysis, Since, however,
the economic aspects depend largely on technical considerations, and are
influenced directly by values, this classification is somewhat arbitrary.
Reasons were classified as economic when they were concerned with
costs, returns, and profit, with fixed costs, capital requirements, and
with the overall organization and allocation of resources. Reasons
were classified as technical when they were concerned with farmers'
resources of land, labor, and management ability: with the effect for
instance of topography, shortage of labor, or bad weather. Values
are concerned with farmers' personal likes and dislikes, with what
they think ought to be. Reasons were classified as having to do with
values when they were concerned with what a farmer thinks is right
and proper in a farming system, and with what he expects from him-
self and others in management and physical labor. The results are

shown in table 16.
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Among the most common reasons in favor of green chopping
which were classified as economic was the greater output per unit of
input, or specifically, the production of more feed per acre. The
elimination of fencing costs was also mentioned. In the case of storage
feeding, the former was again a common reason, and also the statement
that storage feeding was '"best for a large herd'". It was also stated that
storage feeding fitted well into an annual plan. An economic con-
sideration frequently mentioned by farmers with a small dairy herd
which they milked in a stanchion barn was the capital required for
adoption of a storage feeding program.

The majority of the reasons given by farmers were classified
as technical. Most of these technical considerations were concerned
with the disadvantages of green chopping. Among these were the
difficulties of maintaining the quality of the feed, the labor load involved
in daily chopping, and the effect of adverse weather conditions. The
technical reasons given in favor of storage feeding were mostly concerned
with the relative certainty of the production of a good quality feed, and
the resulting evenness of the production of milk.

It was not possible to isolate many reasons specifically concerned
with the values of the farmers. All such reasons but one were reasons
against adopting the systems, and were based on a desire to see the cows
out of the dry lot and grazing, as soon as the grass had grown sufficiently

in the spring, because that is '"where they ought to be', and because
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it provides a break from routine, especially on Sundays. The values
concerned in such decisions can be related to those which treat anything
habitual or traditional as inherently good.
D. Decision, action, and consequences.

Nearly all the farmers who had done some figuring changed
their pasture systems, as was shown with reference to table 15. To
many farmers who were increasing the size of their herds, it seemed
the right or natural thing to change to green chopping or storage feeding.
The process through which these farmers went might be described as
a change in their image, as defined by Bouldingl, brought about by the
influence of outside factors on their previous image. The most impor-
tant of these factors were farm magazines and the publications of
Experiment Stations, several of which during the period under consider-
ation had discussed the alternative pasture systems and had suggested
that they might be profitable under certain conditions. That this con-
ception of the process is at least partly true is verified by the fact
that two of the farmers, who said that they had done no figuring at all
and who had nevertheless changed their pasture systems, stated that
they had accepted published figures, one from a farming magazine and

one from a research bulletin.

l k.E. Boulding, The Image, University of Michigan Press, Ann

Arbor, 1956.
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The execution of a decision to change from one pasture system
to another usually took place after a trial or gradually, since it is
possible to feed green chopped forage or grass silage in the summer
without being completely committed to one system or another. As a
result, the suggestion by Overleyl that there is a stage of tentative
action in identifying management alternatives is reinforced.

The farmers who made decisions about alternative pasture
systems faced the possibility of making two kinds of error. One was
to decide not to change when it would have been better to have changed,
the other was to have decided to change when it would have been better
not to have done so. That the latter occurred seldom is shown by the
small number of farmers following a green chopping or storage feeding
program who said that they were dissatisfied with their pasture system,
and by the fact that during the five year period covered by the survey
no farmers who were green chopping or storage feeding went back to
a grazing program. This would probably have not been the case
in a group of farmers with less management ability.

4, Relevance of the results to extension work.

This study has shown that farmers assimilate information from
their environment, and build up an idea of how a new technique applies

to their own farm situation. Budgeting is an approach which can provide

L Overley, op. cit.
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information on the effect of new technologies subject to specific
assumptions which limit the range of application of the results.
Budgeting can also be used on an operating unit or individual farm to
produce results more relevant to that particular unit.

The results of the budgets developed in this study were found
to tally with changes which occurred on actual farms, to a considerable
degree, even though the assumptions do not fit in all cases, and
consideration of values has been omitted. This would suggest that
budgeting is one useful method of explaining the possible effects of
new technologies on a large group of farms.

There is, however, an acknowledged difficulty in going from
the general budget to its application on individual farms. It is
possible for farm management extension workers to assist farmers
in making budgets and reaching decisions based on them, but this
involves the expenditure of a great deal of time. It also suffers from
the drawback that the same man does not execute and bear the responsi-
bility for the decision as the man who makes the decision. Since these
different tasks of management are inter-related and also loaded with
values, the result is that a correct decision may not be made, and the
farmer may become dissatisfied, fail to carry out the decision as well
as he might, and possibly bear a grudge against the extension worker.
These dangers will be lessened if the extension worker, as well as

making good technical and economic recommendations, takes into
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account all the likes and dislikes of the farm family, their values,
and their goals. Nevertheless, it is the farmer who will have to live
with the decision, and it would perhaps be better if he made it himself.
Although an extension worker may be more effective if he does make
more definite statements than would appear to be proper according to
this argument, he would still be wise to make it clear that the actual

decision rests with the farmer and is the latter's responsibility.



CHAPTER SIX
SUMMARY AND CONCLUSIONS

1. Summary, and conclusions for south-central Michigan.

In this study, previous research on green chopping and storage
feeding was investigated, and nine budgets were developed comparing
improved grazing, green chopping, and storage feeding systems when
used on a 200 acre farm with herd sizes of 30, 60, and 100 cows, under
certain specific assumptions.

For the 30 cow herd, it was found that improved grazing was
the most profitable system, with green chopping second and storage
feeding third. For the 60 cow herd, the relationships were found to
be different, and storage feeding was found to be the most profitable
system, with green chopping again second, and improved grazing third,
The three systems had the same order of profitability for the 100 cow
herd as for the 60 cow herd,

A survey of dairy farms in south-central Michigan was described,
and the data obtained from them were presented to show the changes
which occurred from 1954 to 1958 in farm acreage, labor force, size
of dairy herds, and in the pasture systems used by farmers, The
results of the budgets were in line with these changes.

From 1954 to 1958, the average acreage of the farms in the
survey increased from 188 to 210 acres, and the average size of dairy
herd increased from 31 to 45 cows. The average size of herd estimated

by farmers five years in the future was 57 cows. There was a small
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increase in labor force between 1954 and 1958. Of the 44 farmers
from whom data were obtained, 28 were following an improved grazing
program in 1954; of these, only nine were following the same program
in 1958. In 1958 the majority of farmers were green chopping or
storage feeding, 16 using the former system and 14 the latter.

The preparation of budgets with assumed conditions similar to
those on farms to which the results of the budgets will be applied, even
though their physical and human resources differ considerably from
those assumed in the budgets, appears to be a useful technique for
research and extension. The budgetary analysis of individual farms
is an additional refinement in that it allows for the consideration of the
resources peculiar to those farms,

2. Tentative conclusions for the United Kingdom.

South-central Michigan provides a very different physical,
biological, and institutional environment from that of any part of the
United Kingdom, although the differences are not so extreme as in
other parts of the United States. Duckham! has reached some important
conclusions as a result of five years' experience of American Agri-

culture, as follows:

1 A.N. Duckham, op. cit.
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"There is no part of the United States where either

the ecological conditions or the farming systems or the

social structure has an exact counterpart in the United

Kingdom. This means that only in rare instances can

an improved variety of crop or grass , . .(or) a new

cultivation practice,..be successfully transplanted without

modification. The most successful ''transplants' are

generally those which are least subject to ecological or

social factors, e.g., advances in pure and applied science,

in livestock production methods and in farm machinery.
Large dairy herds in loose housing are becoming increasingly popular
in the United Kingdom, and it is possible that relationships similar
to those discovered in the budgets will hold, but with modifications
made necessary particularly by the different forage crops grown and
the different weather conditions met with in the pasture season, and
by differences in buildings, machinery, and labor force between the
two countries. Difficulties may also be raised by the different values
placed on traditional practices, especially as regards the grazing
cow. The lowing herd winding slowly o'er the leal is less likely to

be replaced by Cynddylan on a tractor, away out of the farmyard

scattering hensz, in the United Kingdom than in the United States.

1 T. Gray, Elegy written in a Country Churchyard, Oxford Book of

English Verse, Oxford University Press, Oxford, 1900,

2
R. S. Thomas, Cynddylan on a Tractor,Song at the Year's Turning,

Hart-Davis, London, 1956.
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The adoption of green chopping has been reported on British

1,2

farms in recent years, and it appears that this can be done

successfully. The interest in this technique is illustrated by the fact
that it is being tested experimentally at Edinburgh University3 .

There have been no published reports on storage feeding. Although

it is too early to say to what extent green chopping and storage feeding
will be adopted in the United Kingdom, it is likely that interest in them
will increase, if 1ar~ger herds become more common, and as advances

are made in mechanization and in the productivity of labor, changes

similar to those which have been occurring in south-central Michigan,

! A. Calder, op. cit.

2 R. Wellesley, Zero grazing on a Berkshire farm, Agriculture, 65:
332, 1958.

3

K. V. Runcie, op. cit.
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TABLE la

MUWLLRS OF FAKMS, DAIRY COWS,

—ee ey

AKD ACRES PASTURED

1

e e — e et

Year |Number of farms!kumber of cowsfiumber of farms Acres
with dairy cows with pasture pastured
1944 132,627 951,276 143,152 6,348,150
I S
|
1954 82,534 | 177,645 99,225 4,591,500
TABLE 1d
NUMBERS OF DAIRY CCWS, TILLABLE ACRES,
AND MEN PER FARI2
Year Number Number of Number of men
of dairy cows |[tillable acres per farm
per farm per farm
1950 16.0 171 1.7
1958 29.6 211 1.7
1

Michigan, Vol. 1 Pt. 6.

U.S. Department of Commerce, 1954 Census of Agrioculture,

2 Michigan State University Cooperative Extension Service
Farm Accounting Froject, Area 5 Reports, South-Central
Michigan.



-81-

*LITSIATUY OIBYS USRS TYOLK: ‘ugy CON *uovy 3y ‘punidoH YD

T
Tog+ £ge+ 61- SOUSIRITP I8N
S6¢ oht € »$EUGCXO TRUOTHTPPR TR0,
961°T €29 11€ sesuedx® LsOnNped fus
$10160aI TRUOTITLR T®10]L
SINTTOC sI%Toq saeToq
wey Lxyep sy Artep ey Lxyep
MmO0d Of 500 Q2 M09 1

JUOHIEW ONITVE ‘ONTNO (THIS $HI SUOVIdEY
COHJSA ONILSTAYVH HOVHOL FD:LLS SSVUD * M dOHO TTIId HHI NEHM
YAH ANTVO 40 SHZIS ATUYHL U0 SHUSNILXH 0V SIATHOHY NI SUDNAYHAAIA 14N (TRLYWLILSH

g LYy



rsoulane oJde SIAN3TJ
¢t fpn3s eaniysed :

" L]
[}

w *qQl 0682 SMd ¢
w *Ql 0$5T ST ;

[}
93wx0] Jd9j3euw LIg °ql OTST SNId 1

[ #g°0 | Ocl 73 peeJ 0881035 A3 ustTwopetd
942 66°0 05t € doyo ueady, -oad ‘sswad uepns|gGéT
92°t 01 ot ezeap | ‘ssedd Swoq-eJTBITY|~HS61 :ﬁwdsoﬂz
AT it o€ doyo ueals
91T L0 L6T 179 doyo useap
l8°0 L6T & 9zead dTI3S sesseld dan}sed puUET302g
5081 9509 ¥zel 64°0 (99! A" peeJ e3euo3s _
g1t | 0618 ! §49 1 6970 it rA doyd uedIy
R A TN R 15 ¢ 2 rA 9zedd uot13<30Y pue3s umMIOT-SS®ID! §=G56T UTSUOISTM
1 ; ,_
9¢- | (0865 | L0°2 4 8 doyo ueedn
51 LogoLey b0 L 8 928J8 UOT}EIOY ouypet A
_ ﬂowﬂm ﬂ N 0°2 i 8 9zeI8 ATJS ‘gsedd ewodq-eJleJ1Y T{euUI0) “
{ i |
M XAl m SH6E M Grhy w 48°0 €01 2t doyo ueeds sseX3 uepus ~
' L 26de 1t €ot 2t o281y *ssmad paeydIo ”
H sssRaS-ouodq ‘outpe] pueTsI opouy |
51 '1429 548 '\ 29°0 6 §°Sz . doyo ueedy | §380 ‘ssedd uepus “
£ene w1 16 g*¢z | szedy | ‘ssead ewoaq-eITRIIV|SS6T _
A 90nT g2- ¢1°2 48 g ! doyo uesay Aquo
Enet 06°2 iro 8 EYA:A 0y ssel? euoJq-eJTeJLV| 56T
969 v 8Ese %89 gt |5 e 99 GOYD UBJD | OUTPE] ‘sSeJE PIBYdIO
; Gest o1 St 49 dzZeldn ‘SewdS uepns ‘s3w0
: ‘ssead woxq-eJLeJLVCS6T ®10SQUUT,{
o) 1098 9€T doyo usean eanjysed |
12098 651 02 szRIT Sutonpoad Y3TH LS6T ye3n
Sutzead ! ‘q1 Bupzead sfep S$MOD (x93 4g se
I9A0 eao® Jed .  adn0 nod Jed| Jo |4Axtep jJo SOoUSIS o)
.Wmmouo:« g | PproTL |esseqouy g Sy Joquny | Toqumy Jueu3 B8], s9toeds juerd Jed) Uuo 1380071

e

YOV ¥id TIHIX ATIA ANV MOO A¥IVQ ¥3d SHUOV ONIMOHS SIINSHY TYINGWI Y XE

€ Fievl



98

AL]

-
&
° o
(e N <]

8ot

(114

doydo useuan

86t 801 u oc ozwlp Trogeqy
39 € gee- 12°0 got " 02z doyo aeeap

ot #7"'o g0t queT JOpIoyg (or4 ezeap eJTeJIV | ®TWIOJTIT®D
9001 00% 91 Lt €8 “ ot doyo ueday
316 08t §S= #0°1 £8 " ot ozex3d diajg

002 76°1 €8 J9916 AOpesy ot 9zedn [ss8ex? ewoaq-eJ[BJTV usATYOTW
$LS 080t {5 €Lt 2eT " ot doy weeap

689 6L°% 2et I09}8 I9pI9Y 6 ezear
362 849 %= 08°% sst " ot doyd wedap ‘

1749 7061 SS1 | aeeysBurravey ot o3wap BJTeJIY | *TWIOJTLeD
969 704 74 26°1 891 “ ot doyo ueeap
g6¢ 08s %9 06°1 891 . ot ozvu® diI3g

Ly 08°1 891 |aee3s Buyaeex ot ezeay ®JT8JIV | 2TUIOZTL®D
362 it %0 9Lt 807 " 1] doyo ueeuy

65¢ §L°t 807 10938 J8ped, ol *ZelD Tr0Jeqy "
©92 £9¢ $5°6- 0s$°T 80T " ot doyo ueeup

im 99°1 80T | 20938 J0pesy ot awiy wJTe IV | wIwIoJTTe)

Bugzesd 'q1 Sugzead uyed sfep sTeu U (¥xo3 uy se |
Jea0 e10¢ Jed JeA0 Lryep Jo 3o - SP0UNIS JOI )
OSTSIONUT § | UOTIONPOId | #SBOIOUT ¢ | eFereay | adqumy Tewguy Joqumy JUGUIBALL sotoeds jJuerd UoT3e00]

JYOV ¥id NOILONGOUd LVAX ANV
NIVO ATIVQ SOVYAAV ONIMOHS SITASIH TVINIWIYSIXE

f1 TILVL




*Lep J10d MOD J3d SINUTW C(°Q pPoAes uodem 3UTPe9j-J19s ® JOo o8)) g

*$0deIeAR (°3T0 *do ‘AQTUT4 W'Y pue ysey gy p

*S3UeTeATNbE® MOD QT = 8JI9JTOY (2 duppnyour €

f
LG6T *TQC °*ON $@30N SsduTsng wae, BJOSSUUTH > *sedesane {Lpn3s eInised 1
9t LS Lruo ‘*a3e(1s Jurpesy aed Yoty
'l 7530 o¢ Auo ‘e3wTrs IuTpesy| . ejoseMUTY
ONIQHIL FOVYOILS
8°T h Auo ‘3utddoyy e3TUoTH
EPTOTJ 03 OTTwW Suo
04y 0£:2 [o'e odeJone °*Lep J3ad SpeOT OM] puer309g
k2 In A1vep 90M3 doyp "
771 13 £171ep S0U0 doyy STOuTTTL
8°'8 681 €1 wodem 3utpas-JIoS| puelsI opoyy
< wolem AXSATISP OPTS
© €82 06:1 of ‘tLTrensn Lep e SOUWO NJ ZBIosonwty
! 9°1 o%: 0 G2z nol3en AISATIOP OPIS ©OSQUUTY
TeACUSI aanuen pue ‘uUMOp
8°s 95T 0z Sutppeq ‘Swiney *Suyddoy weln
ONIJJOHD NIHYO
17 2S Auo ‘smod Fuyaraqg|  (UEATYOTH
w2 ocet o q 9UGJ ITIFOSTE JutAouw Buppnyouy pu®T3098
9°0 ¢T:0 G2 Aupddyo pue 3ugaow 00U CIOSOUUTH
w2 840 0z | 3upiea pue Supduayro Burpnyoul _ qe3n
ONIZVYD
MOD se3nuTw pue sanoy| smod (3xe3 utg se
Jad Wew *QUeWeJThL &I Jo SOOuUAMIIJoux)
SRNUTR A{vep @Twaany Joqumy sT¥®3IeQ wOoT3®O0]

SMOD (Hda OL NANVL HAILL ONIMOHS SITOSIY TVINIWIYIIXH

S FTavl



-85-

‘pusy £q SugpeoTun ‘Lep aed mod aed 93wl0] °Ql 9nl WPy

*170 °do ‘NoO)°*p°H pu® ‘OTqQOd° M’ [ ‘WOSISPUIH M"d 1

98°¢ €2°E g6°2 on
1% i 4 Z8°t L5°T (174
@218 PIOH
§°2 Vi %°0
SOTTW UT PTOTJ O3 eouelsyq

FSUNOH NI
CIEI4 0L FONVISIQ ANV FZIS QUEH ONIXYVA HLIM

‘ONIdJOHO NEHY¥H) ¥Od INIWHUINOHH YO&VI X1IVA QLIVWILSHE

9 VL



-86-

68T¢ €619 114 MOD aed jusuIy89AUT
£9 - - A0psey duUNQ e TUEYO SN
€9 ot - JepeoTum O 15
= oot - uo3em JUTPSF-JT0y
00T cot 007 uol3em deadoygy
00T 007 %9 ASMOTq puv I OO PTOTH
48 0l 25 JeTeg
¢ BUTUMO BulI®] JO JUOIIQ
8°0% [RENY cocE UK, J6G SMO0 jO .Iequmy
Sutpee] Surddoyo Supzeas
o203 Le oIy peAo.dwL

L TIEYL

A0S FRI NI ONAOL
INIWIINOE ANV XYENIHOVW




-87-

TABLE 8a
PRICYS USED
Prices wai.l Dricss received
Corn $1.10 per bushel Cor: $1.99 per bushel
Hay $20 per ton Milk $3.20 per ewt., net,
Soybean oil msal $80 per ton Livestock 379 per cow in her
Bedding $12 per cow
COSTS

D.H.I.A. and other dairy costs...... .325.0) pver cow
Tlectricity and telephons ,.......... $10.00 nar cow (30 20w hed)
B 5,00 per cow (50, 100 cow hertd
Depreciation, repairs, and insurance From .%% to ,19% per amun
ton hIre .. .ivieiiiiiincnnnanneee. 5150 DA ton, baled hay
40,00 aar aove, silage chooper
LabOr L0ttt tieieossrenecece-. oo 315,00 per day [an1 blower
4300 pesr month, part ef year
$275 per month, whole ysar
Real sstate tAX ,......cce0eeneensse. DO00
Interest en investment ... ... ... _.,.6% of half the additional investment
in buildings, machinery, and eipment,
&4 of additional investmnt in cows,
Hauling manure .....ccecceceeceeess  $2.00 per cow, crazing
$3.0C per cow, green chop or storage feed

o —

MILX PRODUCTION
Por 30 cows: 10,000 1%, milk per co¥ ser ysar
ver 60 cows: 9,300 1b, milk " " " "

For 100 eows: 2,500 1, midk * » n "
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TASLE 13

CHANGES IN PASTURE SYSTEMS FOUND IN THE SURVEY

Systems in 1958 Totals
Imoroved Strip Green Storage in
grazing grazing chooping feeding 1654 _4
Imoroved
grazimg _ 9. 1 8 0% 28
Strip o I T
Systems grazing - 4 1 1 6
in Green o R R
1954 chopping - - 4 2 ! 9
" 'Storage i
feeding - - - 1 i 1
Totals in 1958 9 5 16 14 Ly
* One farm was green chopoing in 3 intermediate years.
TABLE 14
RELATIVE IVPORTANCE OF SOURCGES OF INFORMATION
Farm Publications [CountyAgent, | Neighbors Dealers
magazifes |of Exverimentl/Agricultvral and Salesmen
Statioms |[College Rep- | Relatives % Buyers
....jresentatives;
Sarvey T T s 5 3
Midwestern
farmers 1 6 4 5 2

* Tqual third.
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TABLE 15

NUMARERS OF FARMERS FIGURING ALTERNATIVES
ON PAPER, TN THEIR HEATS, OR NOT AT ALL

| Por One System On;i For Roth Systems Total
Changed | Fxpect Chanzed |Expect | Mo
to to

On paper 3 1 1 1 - - 6
______ . VTR

In head 10 3 1 11 - 1 26

Neither 5 - é 11

TABLE 16

THE NUMRERS OF DIFFEREKT TYPES OF REASONS GIVEN BY FARMERS
FOR AND AGAINST ADOPTING GREEN CHOPPING AND STORAGE FEEDING SYSTEMS

Ecoa;{ﬁic ‘i';.cimica]?‘ Values TOTAL
Green For 2 .7 V.o __} 19
chooping [Agaimst |~ 1 39 L Eoo
Storage | For 2 | 2 [ 1 % ]
feeding Against 8 10 3 21
TOTAL 33 79 g 120
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FIGUKE Ai
‘'WO VARIABLE INPUT PRCDUCTION SUKFACE

Input ...~ Line of constant proportions

1.
Scale line

%/’L—f” Iso~product curve

gra——— Iso-cost curve

Input 2.

FIGURE Aii

PROLUCTION FUKCTIONS
CULKESPONDING TO DIFFERENT TECHNOLOGIES

Output

'
'
!
!
|
'
‘
!
!
1
'
.
|
'
J

$ cost of inputs in least cost combination



300 9
Improved grazing e A m e -
\ "\ Av.i”able lahor i :
300 1 e ‘ )
' ‘ |
|
270 1 ' |
100 |
! !
. L
July Aug Sept
Oreen choppin;g_
koo Feading time
I pofootne i m—
|
300 o -~ :
2057
100 1 l
|
, |
July Aug Sent
Storage feeding
800 W‘\‘\- Feeding time
700
600
500
400 I -_---—7-—-
]
300 :
10

Hours oar two
week veriad

-97-

FIGURE B

LAROR REQIIRAMENT, €0 COW HERD

T July hug Sept
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FIGUkE C
TUTAL Cuby CunVeS, THHEE FASTUsk S)5Tels

$

34,000
32,000 4
30,000 A
28,000
26,000
24,000 4
22,000 -
20,000 A
18,000 -

16,000 @ Grazing

Green chopping

14,000 - @ Storage feeding
12,000 A
10,000 A

5,000

6,000 1

4,000 : : : : : ' i}

3 4 5 6 7 D Y i
Output, '00,000 gallons milk per year.
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FICULE 1)

CHANGES IN COSTS
WITH IRCREASE IN HERD SIZE

Total
revenue

___Maﬂsinal cost

A
Ve

7
/7

Feedsq seed
fortil;sérs, etc.

Machinery,

Custom, labor. g

ol
- —— = =TrteTest on

fuel, etc. —¢

}nvestmont.

e . ; 3 3
Ouiput, '00,000 gallons milk per year.

$

Average
marginzl
costs per
100,000
gallons

5,000

4,000

-

3,000
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