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Fig. 1.—GooD RoADS AND A GOOD ARTIFICIALLY PLANTED FARM GROVE IN RICE
COUNTY, MINN.

Fig. 2.—~FARMSTEAD AND BUILDINGS OF A LARGE GRAIN FARM IN NORMAN COUNTY.
NORTHWESTERN MINNESOTA.

in the foreground of this picture a well-constructed earth road with deep roadside ditehes ay
he seen.  Roadgide ditches, similar o these, made with clevating graders aned veversible roaa
machines, are the most practieal ditehes which can be constructed for the draininge of Iarge
arcas of flat Iand.
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Fra, 1 —Localitics in which the statisties were obtained,

This sketel map of Minnesota jx given to show the location of communities in whieh statistics
concerning the cost of producing farm products and coneerning the entire business of ngriculture
have been eolleeted by the Minnesota Agricultural Experiment Station in cooperation with the
Bureau of Statisties of the U, &, Department of Agrienlture. Grain farming is practiced almos
exclusively at Halstad, in Norman County, and grain is also the chief product of the farms af Mar-
shall, Lyon County, although corn, beef, and pork are also marketed to some extent. The agricul-
ture at Northfield, Rice County, is chiefly dairying, supplemented by the growing and marketing of
oats and hogs.
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PREFACE.

The following named gentlemen have served as special agents of the
Minnesota Experiment Station and the Bureau of Statistics of the
U. S. Department of Agriculture in collecting the statistics on agri-
cultural production presented in this bulletin: Messrs. E. C. Parker.
I 1. Mowry, H. G. Krum. F. B. Headley, W. A. Peck, J. W.
Schneider, Thomas Cooper, H. R. Danielson, Earl Hacking. William
Mackenzie, and John Gregor.

The authors acknowledge the assistance rendered by Profs. Andrew
Boss, T. L. Hacecker, C. P. Bull. D. A. Gaumnitz, and A. D. Wilson,
and Supt. L. B. Bussett, of the Minnesota Agricultural Experiment
Station, in suggesting methods of work and in reviewing the compiled
statistics.  Special commendation is also due to Messrs. W, A, Peck.
F. B. Headley. and Thomas Cooper. student assistants at the Minne-
sota Agricultural Experiment Station, who have renderved faithful
work in collating and interpreting the data.

Thanks are due the following farmers for their cooperation with
the route statisticians during the vears 1902, 1908, 1904, and 1905:

NORTHFIELD (RICE COUNTY).

W. H. Holden. Nicholas Lamberty. John Melvin. John Linster.
John and James Bruce. W. E. Chester. John Miller, John Morrison.
Patrick Heffernan, Samuel Kennedy, Charles O. Nichols. John Clif-
ford. Charles K. Taylor. Fred Hibbard, George Lyman, Simon
LaPoint, James Sheridan. Hyland Tavler. Robert A. Whitson.
Charles Drentlaw, GGeorge Miller,

MARSHALL {LYON COUNTY).

B. Snyder and Henry Snyder. 1enry K. Meehl, .JJ. W. Pike, W. E.
Heagle, Henry Preston, Vernon Tubbs, . J. Spong, F. Fligge. Rax-
mus Nelson. . . Rock, Charles Middleton. Fred Marks, John
Myhrvold, Herman Marks. 1. .J. Newhouse.

HALSTAD (NORMAN COUNTY).

Henry Henderson, 1. 1. Hauske, J. K. Hage. Martin Rasmusson,
Matt Rasmusson. Oscar Olson, Halvor Helgeson, Knute Olson, B. O.
Hellerud, Joseph Henderson, Sivert Viig, Anthony Sheie, Nels Enger,
L. .J. Enger, John Gunderson, Knute Haugen, Edw. Salverson, .
Stennes, WJ. Hellerud, S, Aarrestad, L. Aarrestad. Hans P. Olson.
Oscar Carlson. Nels H. Nelson. R. L. sSteen. AL O. Sandvold, Simeon
Rasmusson, Sven Carlson.

THE AUTHORS.




CONTENTS.

-

Farming as a HUusiness. . ... oo e
Systematizing farm management
The need for statistics concerning the husiness of farming
Relation of statistics on the cost of producing farm products to the =study of
crop rotation and farm management
ield methods cmployed in collecting statistics concerning the business of
farming
Methods employed in compiling statistics on the cost of producing field crops.
Cost per acre as a basis for studying cost of production
The cash value of man and horse laboron farms. ... ..o ... ...
Yearly values of farm machinery consumed per acre of ¢rop
The rental value of land
Climatic conditions in Minnesota, 1902, 1903, 1904
The cost of producing field crops in Minnesota
Barley—spring plowing
Corn:
Ears husked from the standing stalks ... ... o oo
Cut, shocked, and shredded
Cut, shocked, and hauled in irom the field
Thickly planted and silned
Flax:
<tubble plowing, thrashed from windrow
Stubble plowing, stacked from windrow
Stubble plowing, bound, shocked, and stacked
Fodder corn planted thick for forage:
Cut and shocked in the field
Cut, shocked, and stacked in the farmstead
Hay:
Timothy and clover (two cuttings)
HY 11T AP S S
Wil BTASSES - - oot t cie et ae e ea oo
Timathy
Mangels .o il
Millet—cut for seed
Oats:
Fall plowing
Disked corn stubble
Potatoes—garden cultivation
Rye —=pring sown
Timothy—cut for seed
Wheat—fall plowing




[l CONTENTS, .

Page. ,
Application of statistics concerning the husiness of farming to problems in farm ’
management 55 1
Problems in the renting and leasing of farm lands; charges for piecework . 55 /4
Shock-thrashing es, stacking and stack-thrashing 55 .y
Forage production on Minnesota farms 60 o
Nhredding corn stover for winter roughage 78 [
Cooperative ownership of high-priced machinery on small farnis 80 iy
Sunmary of objects and results 81 A
Objects sought in collecting statistios ol the business of farming. ... . ___. 81 ’
Results obtained from the work of collecting statistics on the cost of pro-
ducing field erops in Minnesota, 1902, 1903, 1904 . .. ... ........___. 82
Inuex .. D 87
TLLUSTRATIONS.
PLATES.
Page.
PLarte 1. Fig. 1.—Good roads and a good artificially planted farm grove in
Rice County, Minn. TFig. 2.—Farmstead and farm buildings of
a large grain farm in Norman County, northwestern Minne-
SOt . Frontispiece. ]
I Fig. T.—General view of a dairy farm on the statistical route at B
Northfield, in Rice County, Minn. TFig. 2.—The farmstead of a K
320-acre farm in Lyon County, southwestern Minnesota. . .. ... 10 "
ITL. Fig. 1.—=The route statistician colleeting his daily labor report. - .
Fig. 2.—A prairie farmstead on the Marshall route, in south- i
western Minnesota ..o o oo oo oL ... 24 :
IV, Fig. 1.—Weighing grain for the live stock. Fig. 2.—Weighing the 3
day’s ration of hay for the work horses. Fig. 3.—Weighing to
test the overrun or underrun from a thrashing machine......__.. 28 !
1
TEXT FIGURES.
Fic. 1. Localities in which the statistics were obtained. ... __
= A typical 200-acre farm in southeastern Minnesota. ... ... ... 12
i The same farm shown in fig. 2, veplanned.....____.______ . 13
1. Aquarter-section farni in southeastern Minnesota, located on the bottom 1
lands of anold viver ..o oo o - 14 .
h, 15 N
Rt 1 !
" .
V. 17
S, "
18 ‘
Lo The same farm shown in fig. 8, replanned ... o . .. ... 149 "
10, Facsimile of card used in recording and compiling statistics .....____. 27 -

d1. The effect of cheap and expensive forage crops on the net profits ]
from cows of high and low productiveness graphically illustrated. . .. 71 1




o a Bureau of Statistics U S Dept. of Agicutture DUATE 1),

Fi1G. 1.—GENERAL VIEW OF A DAIRY FARM ON THE STATISTICAL ROUTE AT NORTHFIELD,
IN RICE COUNTY, MINN.

Fia. 2,~THE FARMSTEAD OF A 320-ACRE FARM IN LYON COUNTY, SOUTHWESTERN
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THE COST OF PRODUCING FARM PRODUCTS.

BY WILLET M. HAYS AND EDWARD C. PARKER

FARMING AS A BUSINESS.

Industry in the United States has enjoyed and will continue to enjoyv
natural advantages that can not be duplicated in any other vegion of the
earth. All classes of productive workers have shared in these natural
advantages.  Progress in mining, lumbering, manufacturing, railroad-
ing, and agriculture has been rapid and comparatively easy in the
Wnited States because of the abundance and accessibility of the raw
materials for production. American industries are leading the world
to-day partly by reason of natural advantages, partly by reason of the
American faculty for discovery and invention, and partly by reason of
the American’s application of svstem and organization to industry.
Amnerican manufacturing, railroading. and. merchandizing arve con-
ducted with a system and precision in management that is indeed won-
derful.  Waste from idle capital and idle labor is guarded against,
the by-products are completely utilized, and the product ereated hy
each machine and each laborer is kept at o high standard by frequent
tests. The evolution of manufacturing from the village mechanics
shop to the city factory has taken place in deference to system.
Industrial combinations have taken place to more ciliciently use eapital,
labor, and managing ability. System and efficient managenent are
undoubtedly greater factors in the success of American manufactories
and railroads than natural advantages.
~ Although agriculture is the largest industry in the United States
and is pursued by 35 per cent of our workers, it must be admitted by
anyone who has closely ohserved the progress of agriculture that sys-
tem and good business management are not as highly developed in
agriculture as in our other great industries. The success and pros-
perity of the American farmer arve due to the unbounded fertility of
the soils, the cheapness of farm lands, and the privilege of utilizing
modern inventions in machinery rather than to systematic organiza-
tion and efficient farm management.  Appreciation in land values has
not been met in most instances hy a corvesponding increase in the efli-
clency of farm managers, Land which bears a high rent is often

9



10 THE COST OF PRODUCING FARM PRODU S,

tilied by men whose managing ability is more in accord with cheap
tand than high-priced land, and as a result the actual productiveness
of the land does not correspond with the theoretical productiveness as
shown hy the land values.  In some instinces a realization of this dis-
crepancy between land values and aetual productiveness leads men to
sell the high-priced Tuud and move to cheaper lands, where profits may
he secured with less managing ability.  Thix apparcnt anomaly hetween
rents and actual productiveness in some instances s caused by the
pressure of population upon land. by land speeulation, and a lack of
realization, by the tiller of the soil. of the relation of rent to net
profitx. The man who has purchased land for $10 an acre is slow to
realize that when land values have appreciated to S50 an acre the
value of the product above the cost of production must he nearly tive
times ax great to yield the sume rate of profit.  Fifteen bushels of
wheat per acre at 70 cents per hushel on 810 land will return a profit
of 60 per cent on the investmoent, but the protit is diminished to 6 per
cent on the $50 land.  (The cost of producing wheat is shown in Table
NXXV.)  The day of cheap productive lands is coming to a close in
the United States. The possibility of disposing of high-priced lands
in well-settled communities and purchasing equally productive land at
i lower price in the West will soon be at an end. System and more
efiicient management must enter the realm of agriculture if reason-
able profits are to he extracted from the soil and it fertility be con-
served for the use of future generations.

The present systems of farm management on large as well as on
small farms devoted mainly to growing grain, or other special Cro;s,
create anacute demand for farm labor at special seasous of the year
and little demand at other seasons.  The demand for transient lahor—
always unsatistactory —is thus augmented, or else t e farmer is put to
the necessity of hiring men on long-time contracts, and keeping them
partially unproductive at some seasons, in order to have lahor available
when the season of activity begins. The cost of horse lahor likewise
IS an enormous expense on the majority of western farms devoted to
erain production.  The average length of the working day for horses
on Minesota farms is shown by Table I to he little more than three
hours, and Tahle VII shows the total cost of keeping one horse for a
year to be 575 to $90. The cost of horse Iahor on any farm operation
can he materially reduced if the system of farm management provides
regular work for the horses, for a horse éun work an average through-
out the yvear of five to eight hours o day with about the same cost of
keep as he can work three hours.
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i TasLe 1.—Hours aworked per day by e and horses on statistical routes at Nopthticld,
Marshall, and Halstad, Minnesota.

2
[Average for three years, 1902, 1908, 1904.]
E N N oanter | Hulstad (Nomuan
R I\'orthhc]d(Rlce(,‘ounty).iMnrshull (Lyon (‘onmy).] ,\é})uﬁi;)n.xn,m
" Month. ! Daily. iSllIl(hl:\'.l Daily. lsunduy.]: ])zlii)'. 7 :Silln(lxx)'.
1 Man. i}lorsc.' Man. ‘ Man. ‘Horsc. Man, ' Mun, l[ursc.'?{:rn.
- JROUALY oo, 657 Luol | AS00 0710 360 69
February ... 6,48 1 1,22 4.16 5, 86 0.77 3.33 . 5.32
March .. 0LL 00T 7591 L4l 403 700, LAY 312| 58
April oLl 967 L47| 371 sS4l 461 281| 66
May ..o LI Poseol o] 310 946 502 Zds | BI80
June. ...l 9.220 39| 282|986 8680 23| 814,
July LI u.23 0 383 |  2m2 | 917l 350 216| 980’
August ... 970 | 4B 266 | 10000] A8 &00| 7 -
September. 1011 45| 279 | 92| 531 255 | 9.07 !
October.... o7 | 135|  279| 9| L6l ze0| 9.05
Novembor. cod BSTLOBILL B3| 88| 840 BA| T
December ............... | 7. 17‘ 1.38 433, 652 118, 335, &4
) Average ........... Coss9l oaos! om0 s s, 28 743 . .

Nore.—These figures are compiled and averaged from eight to fifteen farms on
each route and include the work of hired laborers, resident laborers of 2]l ages, and
all horses kept on the farms as work horses.  The figures in the daily column are
avaraged for 313 working dayw in the year, no account being taken of holidays,  The
namber ¢f hours worked by the horses seems exceedingly small; hut it should e
remembered that under ordinary methods of farm management farm horses are idle*
a considerable portion of the year, and that the farmer, in order to have the use of a

. number of good teams in seeding and in harvest, is obliged to feed and maintain
Ve = N {'3 ? =
them through the entire year.
.
Concentration in farming by manaeing the lands in laree estates
- b=l o == ) b
‘ would result in a more systematic organization of some fearures of
farm production. The values consumed in farm  machinery, for
example, can undoubtedly be decreased under extensive farming con-
ditions, and transient labor also ean be more casily emploved and
more effectively utilized. ’

While consolidation of farm Jands under a few managers having
exceptional ability would undoubtedly have many advantages in fur-
thering system and eflicient use of capital and labor on farms, the
disadvantages in such a system must not he overlooked.  The ¢reation
of large estates would tend to create a large wage-carning or peasant-
like labor class, and to greatly disorganize the development of good
American citizens in the independent home on the farm of family size.

. It is a question, also, whether the fertility of the soil can be conserved
- as well under “‘large estate” farming as under a system where a small
piece of land is under the supervision of a man who will care for the

. soil and husband its strength hecause of an innate love for the land

which makes his home and is to be the home of hix children.

And yet it must be admitted that, under our present methods of
farm management in the Middle West, 1 majority of the furms of
medium size are not as well planned nor as well managed to vield good




[

THT COST OF PRODUCING FARM PRODUCTS.

profitsat the least expense of capitul, labor. and fertility as are the
lairee farms superintended by men of unusual business ability. Waste’ )
. . . o . . 1. 2]
of machinery and other capital. waste of labor, and waste of tertility
b
-
! I - d ‘
| !
! FLAX )
i 0ATS 1259 A |
I 9.49A,
~ 4
[ FODDER CORN | prcTURE
i 563A pasA
U B : CORN
....... 16.33A.
POTATOES]
258 The land is worth 75 an acre, and is
OATS 50 miles from city markets. The soil is
19.84 4 _ a light clay loam. Dent corn is easily
g matured 1n this scetion of Minnesota.
Areas within the dotted lines need
drainage, although they can he culti-
vated in dry years. The products mar-
keted are oats, milk, and pork. Fourteen
, : cows are kept, twenty-five head of youn
: ?t()ck, eigﬁn horses, four brood sows, mL
. e ifty chickens. The owner rarely looks
iCHOOL 35A | ™ ; L more than one or two ycars ahead in
_— — deciding upon the crops to be grown. 8
FARMSTEAD No systematic scheme of cropping is fol- 4
a51a HOG LOT lowed under which each crop has the !
land prepared for it by the previous B
3.79A A
crop; under which weeds are cheaply
kept 1n subjection; under which labor Y
requirements are distributed econom- -
ically throughout the year, and the |
i maximum of profit from crops and hve !
- MEADOW stock 1s secured at the least expensc
20.304 and with an increase rather than a

decrease in the fertility of the land.

OATS ]

16.274 PASTURE ) i
1773 A.

-~

Fia. 2. —A typieal 200-0cre Tarm in southeastern Minnesota.,

are conspicuous features of the agriculture of the Middle West. The
settler has sacrificed ol fertility and great values of farm machinery
inorder to obtain quick profits and ready cash, and then as the country
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has grown older he has neglected to remodel his business to meet the
new and changed conditions. It is not idle prophecy to sound this
warning, that, unless the next generation which tills the soils of the

A B c

35.69A. 35.03A.

Two systematic rotations are permanently
projected, beginning with the year 1909, bur-
ing the transition years the low spots in the
fields have been drained, fields readjusted in
order to equalize their size, and ficlds D and &
seeded down. Thearabie land isdivided into
five large fields, A, B, ¢, D, and E, and three
small fields, L, M, and N, adjoining the farm-
stead. A five-course rotation planned for the
five large fields provides cach year approxi-
mately thirty-four acres of corn, sixty-cight
acres of outs, thirty-four acres of hay, and
thirty-tour acres ol pasture. The crops are
arranged in the followingsequence: First year,

34.72 A.

1309-CORN
1910~ 0ATS
1911-0ATS

1309-0ATS

1310~0ATS

1911-TIMOTHY &
CLOVER

1909-0ATS
1910~-TIMOTHY &
CLOVER

1811-PASTURE

corn; cecond year, oats; third year, outs (seeded
to clover and timothy); fourth year, meadow;

1912-TIMOTHY &
CLOVER
1913-PASTURE

1912-PASTURE |
1913-CORN |

912-CORN
913-0ATS

fifth year pasture (manured duriiig winter pre-
ceding corn). A three-year rotation planned
for the small fields, I, M, aitd N, adjoining
the farmstead, provides annually for about
three acres fodder corn (rape sown at last
cultivation for fall pasture), three acres barley
(seeded to clover), und three seres of clover to
be used as hog pasture.

In the five-course rotation on the large fields
the timothy and clover sod, when well plowed
in the fall, manured during the winter,and
disked in the spring, givesexcellentconditions
for the corn crop.  The corn stubble, if well
disked and harrowed. will provide a good
seed bed for outs, and, if the oat-stubble land
be early fall-plowed maedium deep, excellent

conditions will be given on thig soil for a see 394] PERMANENT PASTURE L
ond crop )o{ outs, Clover and timothy can be

sueeessfutly sown with thiz second crop of : ] . L0QA.
oats, cspecially if the oat stubble be ])l()I\)\'Cd Enzi‘g(?kn FARMSTEAD ‘I;QRLBEY
early «0 as (o becomy compacted, ahhhugh BARLEY CLOVER
spring wleat and barley are generally con- [cLoVIR 3.35A. |FODBER CORN
sidered better nurse crops than onts,  The sue-

ceeding cloverand grass crops enrich the land
for the crop of corn that is to follow, Cornon
the sod land is preferable to oatsin this resion,
owing to the Liability of the out crops to todge
on the rich pasture sod.

In the three-course rotation on the small
fields the fodder corn isto be heavily manured,
the corn stubble disked for bharley, and clover
sown with the barley will provide excellent
hog pasture the third year,

The amount and distribution of labor in-
volved in a systematie rotation of this kind.
as comparcd with a haphazard system, are as
worthy of consideration ax the effect of sys-
tematic and unsystematic cropping on soil
fertity. The cxpense of plowing, for ex-
ample, is required only twice in the five-course
rotation and once in the three-course rotation.
Labor also1s better distributed throughout the
entire vear, and the demand for seeding and
harvest help is not so mtense asin * one-crop”
farmng

Cateh cerops, such as todder corn and millet,
can be sown, if the occasion demands, but
where timothy and clover are sown together
in a firm, wetl-compacted seed bed failure to 33.07A
secure a good stand is most unnsual. :
~All the tields are eventually to be fenced so D E
that rape may be sown with the corn and with
the oatx, and sheep and young stock turned
out on the stubble fields for fall pasture.

Therotationsoutlined contemplatea general
system of diversified Firming m which grain,
milk, and pork are the chief products and
~heep, poultry, aud truit the minor produets, The products of these rotutions would support more
stock than was carricd under the old system and produce as much or more vrain for market.

1909-TIMOTHY & [1903-PASTURE
CLOVER ||310-CORN
1911-0ATS
1912-0ATS
1813-TIMOTHY &
® CLOVER

1910~PASTURE
1911-CORN
1912-0ATS
1913-0ATS

34.21A.

F1G. 3.—The same farin showun in fig. 2. replanned.

Middle West puts the fields under systematie crop rotation and better
systems of farm management, fertilizer problems such as now con-
front the East and the South will have to he met before many decades.
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On the other hand. i1 the proper |

position are maintained by systematic erop rotations anc
methods of farm management, the producing
soils can be maintained indefinitely.

svstematically demands more intelligent methods

shysical conditions for soil decom-
L intelligent
capacity of the prairie
Land on which crops are rotated
of field management,

S

PASTURE

PoTATOES §

CORN
2119 A

WASTE .50A,
I ¥

FIei. 4.—A quarter seetion farm in southeastern Minn

esota located on the bottom lands
of an old river.

Distance from eity marketsis 50 miles, The soil is u sandy loam, easily worked and easily drained,
Dent corn thrives luxurianty on these bottom lands and is easily matured. Improved land is worth
$han acre,  Areas within the dotted lines need drainage and ‘can be cheaply drained to the creek
flowing throngh the farm. The products marketed are oats, milk, and corn, Twenty cows are kept,
filteen hiead of young sk, ten horses, and one hundred and fifty chickens, Thirty-five acres are in
permancent pasture, and this land is too rough to he put into rotation with the arable fields. No sys-
tematic scheme of cropping is followed, although more corn and clover are grown than on the

averave fann in the sime county, The farn s stocked as heavily as it will stand as long as grain is
to he part of the market product,

more intelligent use of live stock

» Wachinery, and other capital and
lnhor.

All these are corollaries of crop rotation, and the result of Sys-
tematic erop rotation must always be inereusing profits due to greater
productiveness in the soil, more effective employment of capital and
labor, and sounder Lusiness methods, The intensive systems of farm-

a4

-~




METHODS OF INVESTIGATION, 15

ing practiced near the great cities of the eastern part of the United’
States, where grain and mill feeds are shipped in from the West, can
not be extended to a majority of the farms in the United States.  Such
systems of farming can only be practiced at the expense of the fer-
tility in other agricultural regions from which concentrated feed stufls

[ FODDER CORN
47Al HOG PASTURE

LS 20 M RERT
204A._HOG PASTURE 219 A FoiuER CORN

1908 - CORN ,
1909 - OATS ]
{310 - CLOVER A
:911 - OATS

1912 - BARLEY 23.574A.

1908 - OATS

1909 - CLOVER

i310 -~ OATS B
‘311 - BARLEY

1312 - CORN 22.00A.

{908 - CLOVER
'g09 - OATS

1910 - BARLEY (]
1911 - CORN
1912 - OATS 23.024.

1308 - OATS

'309 - BARLEY

g com ;
1912 - CLOVER 2252A.
{308 - BARLEY

:309 - CORN

919 2 elover E
1912 - OATS 22.524.

F16. 5.~The same farm shown in fig, 4, replanned.

The arable land has been placed under systematic rotations permanently projected, beginuing
with the year 1905. In preceding years the low spots have been drained, tield € seeded down in 1907,
and the outside lines of the farm permanently feneed. The small fields adjoining the farmstead
have been fenced with hog fencing. )

The five-course rotation on the five large fields, A, B, ¢, D, and E, provideseach year approximately
twenty-two acres of corn, forty-four acres of oats, twenty-two acres of barley, and twenty-two acres
of clover meadow. The cropsare arranged in the following sequence: Fiest year, corn (manured);
second year, oats (seeded down); third year, clover: fourth year, oats; and fifth year, harley.  Corn,
flax, or wheatinstead of the oats could be grown, following the clover sod, as a market crop it desired.
Oats are placed on the sod land beeause they are the chief market erop in this region and can be
grown suceessfully on the light clover sod if desired.

The three-course rotation of small tietds 1, M, and N provides two aeres for fodder corn each year,
two acres for annual hog pasture; and two acres for root erops such as potatoes and mangels. These
erops are arranged in the following sequence: First year, fodder corn: second year, annual hog pas-
ture; third year, roots. The land in the five-course rotation woutld have to he plowed three timesin
five years and the small fields twice in three years.

The cattle and other stock may be allowed to pasture over the entire farm as soon as the corn cros.
ig harvested.

While this rotation can not be considered as nearly ideal as those gutlined in figures Sand 7 {0 i=
eminently practical and fits in well with the requirements of o tarm having w permanent pastu e
The live stock will produce enough manure to give each field o good dressing once indive vears, and
‘the manure with one crop of clover in tive years will undoubtedly keep the soil in u good state o1
ertility,
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. il
are purchased, and they are therefore undesirable for the majority of ’1
Anjerican farms. i

Nystematizing furm management.—In figs. 2, 4, 6, and 8 are shown -
the survey maps of four Minnesota farms from which statistics have <
been gathered during the past four years, with the present methods

of cropping and field management outlined.  Figs. 3, 5, 7,and 9 show
the possibilities in replanning and reorganizing these same farms to

BARLEY

30.18A
WHEAT

25.85 A.

F%D’T ATOES \
‘ CORN

4074.A. . HILL
L68A,

4

#
OATS

27.22A .

) FLAX 2
FARMSTEAD 1467 A ]
588 A

Fia. 6.—A 200-acre farm in southwestern Minnesota.

Improved land is worth §55 to $6) per acre. Distance from city markets, 200 miles. The =oil is a it
clay loam, very retentive. Arcas within the dotted lines need drainage. Dent corn matures casily i
and s extensively grown. Wheat, flax, and other cereals form the chief market products of the
farm, although beef and pork are also produced.  Light cows are kept. ten head of young cattle, ten )
horses, two brood cows, one hundred and twenty-five chickens, and fifteen to twenty steers, mostly

purchaised, are fattened cach year on corn,

Nosystematie scheme of eropping is followed, and elovers and tame ;:r'usses have never been grown
on the farm exeept in permanent pastures. .

secure systematic crop rotation on the fields, and a more systematic !
farm business. The planning and reorganizing of an old farm can not “
always be done in the course of a year or two without disrupting -
the business. Reorganization must usually be gradual to be practical. )
Drainage and fencing must be accomplished. and hay and pasture .
lands seeded down without serious inconvenience. If reorganization g
he gradual, drainage, fencing, etc., can be accomplished with swall /5
outlays of cash. '




e e e e et T T e

METHODS OF INVESTIGANTION, 17

The maps shown in figs, 2 to 9. inclusive, with the suggested rota-
tions and more businesslike methods of farm management, are pre-
sented in this bulletin merely to show the lack of husiness system that
too often prevails in the methods of farming on the high-priced lands
of the Middle West. The practicability of reorganizing farms and
putting them on a more husinesslike basis by the methods herein
suggested will be reported upon later.

1309 - CORN
1910 - OATS % - BARLEY /2
1911 -WHEAT

1912 - TIMOTHY & CLOVER

1813 - PASTURE 1909 -TIMOTHY &CLOVER

A 3646 1910-PASTURE
; 1911 -CORN
! . 1912 -0ATS % - BARLEY %
1909 - OATS % - BARLEY % 1913 -WHEAT
1910 - WHEAT
1911 - TIMOTHY & CLOVER
1912 -PASTURE
1913 -CORN L
B 36584, D 35.92aA. 684,
5&?&3 T 3;%‘4? 1909 -PASTURE
. 1908 - WHEAT ' ROOTS | BARLEY :g:?_ggTR:'/ BARLEY !
1310 - TIMOTHY &CLOVER L 3524 |M 3524, 1912 e DARLEY A
:::; 'zgiLURE FARMSTEAD| %I; 1913 -TIMOTHY & CLOVER
1913 -DATS % - BARLEY % S-25A  |CLOVER
€ 37794 NzssalE 38674,

Fre, 7.—The sione farm shown in tig, 6, replanned.

The arabie ticlds have been placed under systematie rotations permanently projected, beginning
with the vear 1o00,  In the preparatory yvears the lowlands of the farm have been drained, fields D
and E sceded down, and tields Dy B0 LM, and, N feneed.

The tive-course rotation on the five large tields A, B, C, D, and E provides cach year approximately
thirty-six acres ol corn, clghtecn acres of oats, eighteen acres of bartey, thirty-six acres of wheat,
thirty-six acres ol hay land.and thirty-six acresof pasture.  Theerops are arranged in the following
sequence: First yo rn: secotd vear, oat<and barley: third year, wheat (seeded down): fourth
vear, timothy and clover: and 1ifth year, pasture imanured),

The three-course votation of small tields L. ML and N provides cach year approximately three acres
of barley, three acres of clover, and three acres of root crops.  These crops are arranged in the fol-
Idwing sequence: First year, barley rseeded down): second year. clover (hog pasture): third year,
roots (manured).

Ficldsin the five-course rotation will have to be plowed twice in five years and fields in the three-
course rotation twice in three vears,

This farm i well adapted to the outlined rotation.  The farm is naturally divided into five large
ficlds, with fifteen acresof land for farmstead, pasture lots, ete. The rotation is exceedingly flexible,
and will support the present amount of stoek on the farm, allow ng nearly two-tifths of the produets
to be murketed direetly, or nearly double the present amount of stock could be earfied by growing
more feed grains and fodder corn in place of the market grains and ear corn,

The growth of clover and tame grasses on the heavy =oils typitied hy the soil of this farm would he
of immense henetit in improving the physical texture of the soil, making the soil more friable and
better drained. .
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Fra. X —A 210-nere farm in the Red Biver Vatley region of northwestern Mimwsntu. ,-

Binproved Tand is worth $30 to §35 per acre.  Distance from city markets is 300 miles. The soil is a heavy clay, very retentive, and cold and wet in the spring. , The
funins of this region are o level that surtace dminage is very dillicult. Cooperation among farmers in building deep roadside ditches and high turnpikes 1s necessary
befure the low poekets in the fields can be drained. Corn s not grown to any extent in this region on account of the late springs and short growing seasons. Some
early varieties of dent corn and early fhnt varieties ean be matured, however. and luxuriant crops of Minnesota dent varieties thickly planted for fodder corn ean be grown.

Wheat flax, and barley are the chief market products of this farm as well as of il adjoining farms. A small amount of eréam is marketed. Eight cows are kept,
amie head of young stock, two brood sows, tive horses, and cighty chickens,

No systematice scheme of cropping is followed. Not more than 5 pet cent of the farm is used for cultivated erops, and clover and tame grasses are not sceded at
a1l for hay, Wild hay is cut from adjoming scctions of unoccupied virgin land that are too low for eultivation.

Wild outs, giant ragweed, French weed, chess, mustard, cockle, and other foul weeds are infesting the farms of this section of the State, and becoming more numer-
cos each year. Fallowing 10 per cent to 20 per ¢ent of the farm each vedr is often resorted to as a means for destroying these weeds.
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2307” As replanned, the farm has been divided into eight fields of nearly equal size, and an eight-course

rotation permanently projected on these fields, beginning with 1908, 1n the preparatory years fields D

and Ewill have been seeded down with timothy and cloverand field K will have been feuced.  In 1904

field D will have to be feneed and in 1910 field'C, ete. The feneing can he temporary or permanent,

: as desired. The cight-course rotation on the cight fields of similar size, .\, B, ¢, D, E, F, G, and H,
L will produce each year approximately twenty-five acres of corn, twenty-tive acres harley, fifty acres
wheat, twenty-five aeres hay, twentyive acres pasture, twenty-five acres flax, and twenty-five acres

oats. The crops are arranged m the iollowing sequenee: First year, corn (manured): second year,

barley (spring plowmg: third vear, wheat (seeded down ourth vear, meadow: fifth year, pasture

. ANA. R _ " (broken up huie m fally; sixth year, flax: seventh year, oats; eighth year. wheat.

; [308-CORN  [1908-BARLEY [1308-WHEAT |1908-HAY  (1908-PASTURE| The amount of plowing necessary in this rotation is greater than'in the shor-course rotations pre-
'1{190%- BARLEY (1909-WHEAT |1903-HAY  |I909-PASTURE|I90S -FLAX viously mentioned - The fields would have to be plowed six times i cight vears,  Early fall plowing,
1910- WHEAT [1910- HAY 1910-PASTURE[I910- FLAX [1910-0ATS however, i Il;l.\ sm'tiion of ”“i Stute usually gives the best results fnriumzlll gruins, lized b

Onc-halt the products of this rotation ¢an be marketed directly, the other half must be ntilized by
1911- HAY 1911- PASTURE [1911-FLAX  {I911-0ATS [I91}-WHEAT eattle and hogs to make the rotation practieal.  There is no question but that the total market ]lmrlu(;L
1912- PASTURE[1942- FLAX 1912- 0ATS  {1912-WHEAT [1912-CORN ot gram from the fonr grunficlds in this rotation would equal or exceed the present product that is
being marketed nnder unsystems-
4 1913-FLAX  {1913- OATS 1913- WHEAT [I913-CORN 1913'BARLEYw . atie field management. The band
<11914-0ATS  |I914- WHEAT [1914-CORN  |1914-BARLEY 1914-WHEAT Y - N would be guickly freed from foul
H1915- WHEAT [1915-CORN  |1915-BARLEY |(915- WHEAT [io1s-Hay | |F 1908- FLAX 1912- BARLEY weeds if eropped by this system,
-CORN K 15: WHEAT 1909- 0ATS 1913 WHEAT Weals woulldl b cultivaied out
- “H inthe corn crop, the spring plow-
1910~ WHEAT 1314- HAY ng for harley wonld bring o fresh

2591A )
. : 1911 - CORN 1815- PASTURE supply ol weed seeds to Ihu‘ sur-
. face, and the resulting plants
G 1908- OATS 1912- WHEAT . could be partially dc*l;x.\'wl by
5 1909- WHEAT 1913- HAY E thorough harrowing hcl’]ur«‘ the
L R - e barley was sown. Barley ma-
2591A 1910- CORN 1914- PASTURE tures early enough for a portion
. . 1911 - BARLEY I1IS15-FLAX of the wild oat seeds to be taken
from the land in the barley erop,
A 25104 B 25354 H 1908- WHEAT 1912- HAY and  a majority of thosv] N('Ttls
1909- CORN 1913- PASTURE which do shell before barley
FARMSTEAD ; harvest can be germinated the

1910- BARLEY 1914- FLAX

6.9 A. A 25.8 25.91A. same fall by early shallow plow-
e C 25.8Ap 258A.|F 258A. ) ' 1911 - WHEAT 1915-0ATS ing and harrowing, and the re-
7377 - 2557 sulting plautswill freeze out dur-
1 f Ing thesuceeceding winter, Weed
Fii. 9.—The same farm sl T, 8 r . seedsburied in the soil will also
16, 9.—The same farm shown in fig, 8, replanned, lose their vitality during those

years when the land iz in grass.

Corn clover, and the tame grasses will also improve the physienl texture of these heayy soils wonderfully by making them more porous, more friable, and, therefore,
better drained and warmer.  Protitable ntitization of the corn and grass crops in this rotation is the problem of grentest importance.  No succession of crops can materially
aid the soil in this region untess corn and the grass crops are ineluded in the rotation.  Corn o take the place of bare fallow on the grain farm, and the differenee in
coxt per acre will only be a matter ot about §1.50.  That is to sy, erop of corn ean be ruised (up to barvesty with o cash and labor outlay of about &4 per acre (see Table
XA and bare fallow if property done (two plowings and several harrowings) will cost ahout $2.50 per acre.” A corn crop well cultivated will benefit sueceeding crops of
small groin more than bare fallow, | e grain on fallow land tends to grow rank and not il well on the rieh soils of the Red River Valley. The crop of standing corn
is certainly worth mueh more than $1.50 per aere. It is worth more than that as fall pasture for cattle and hogs, so that the folly of fnllowing Lind is appurent wherever
the corn crop ean be even partinlly utilized.  Fifteen good beef cows and their offspring could utilize the roughage in this rotation and with 0 small amount of care vicld
@ fir profit under these conditions. By having the calves come in April and May, they could suckle and pasture with the cows the first summer, then feed through the
first winter on cheap feeds, like clover hay and fodder corn, pasture the second summer on grass and cornstalk pasture in the (il and he sold for * feeders” when one and
onec-half years old at an execedingly small cost of production,  The corn crop of twenty-five a < eoulid he partinlly eut for fodder, partinlly picked on the hill and the

grain sround for winter feed, and the cattle tuned in the tields during the fall and winter to utilize the remainder of the crop.
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THE NEED FOR STATISTICS CONCERNING THE BUSINESS OF
FARMING.

In the study of crop rotation and farm management there is great
need for statistieal literature concerning agriculture.  The exuct cost
of producing farm products. the capital required for various types of
agriculture, the net profit in various types of agriculture, the cost of
mun and horse labor on farms. and many other important basic fuets
are as vet unknown to a majority of farmers and even to the technical
agricultural workers and investigators.  Occasionally the farmer who
i a close student of agriculture has worked out a few statistics con-
cerning agricultural production, but exact data on the general husiness
of farming are wanting. .

Agricultural investigators naturally have attacked those problems
first which were casier solved with the means at hand and which would
eastly vield vesudts. Begiuners in experimental work, as in husiness,
“quick returns.”™  The
problems of firm management have been deemed so complex that few
experimenters have as vet entered thisx field, and the general facts of
furm management and of the management of the farm home have heen
little investigated.  The part< of the farm have been studied, but the
furni as a whole has received but little attention.  While methods have
heen devised for investivating the soil, the plant, and the animal, little
elfort has been given to devising ways of studyving the general farin
plan and the farm business. The relation of one part of the faurm to
another and the relation of the farm to the markets and to other
industries have not been hrought under scientific investigation.  The

are anxious to follow lines which will hring

facts derived from detailed investigntions concerning the soils, plants,
and animals ave of great importance, but they are useful only as the
farmer’s training enables him to make proper use of these facts. A
literature must be ereated based on facts which are largely vet to be
worked out and illustrated by many successtul plans of reorganized
farnis, and the pedagogics of farm management must he so developed
and simplified that this subject may be taught in all farmers’ schools.
Experience with agricaltural high school classes, in teaching farm
management to youny men who are to veturn to the farm, has demon-
strated that this line of instruction can be made very practical and can
be given a very high degree of educational value.  Ax more results of
investigation hecome available the teaclhing of farm management can
be placed on an educational footing combparable with the teaching of
other engineering subjects. Studies in farm management, as soon as
they are better worked out. can be adapted to instruction in the con-
solidated rural schooly asx well as to classes in the agricaltural high

school and in the collegiate course in agriculture. It ix of interest to
find that such practical studies ax farm management may he <o devel
oped ws to have quite as high value in giving clearness of thought,
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power of concentration, and zest for learning as the most highly
developed academic studies,  To organize a general effort to investi-
eate the subject of farm management. and to carry to all farms the
results of such investigations in a form that will he found useful, is a
large undertaking.  The long-continued etforts required for the neces-
sary experiments with plans of crop rotation and of fertilizer require-
ments, and with cultural methods, for investigation to determine the
cost of production of crops and live stock, and for the work of com-
paring one system of furming with another. make the work hoth
tedious and diflicult,

RELATION OF STATISTICS ON THE COST OF PRODUCING FARM
PRODUCTS TO THE STUDY OF CROP ROTATION AND FARM MAN-
AGEMENT.

Experiments in the rotation of ¢rops hegun nearly fifteen years ago
by the Minnesota and North Dakota agricultural experiment stations
led to the investigation of the cost of producing each erop and each
kind of live-stock product.  Tu ovder to determine the values of cer-
tain arvangements or rotations of field crops. it is necessary that the
cost of production be known.

Rotation values throueh o series of years should be measured in net
profits (sec note under Table XIII). By recording the gross product
of various systems of rotation through a series of vears, and then
dedueting from the value of this produet, for the respective systems,
the cost of producing the various crops that enter into the votation.
the net profit from the rotation may be determined and the average
annual profits compared from the various svstems.  In the study of
crop rotation the main index of comparative value hetween various
svstems of rotation ix net profit averaged through a long sevies of
years,

The study of the physical and chemical condition of ~oils subjected
to vavious systems of crop votation is of secondary importance to the
main index of value. “net profit,” but ix useful in that it aids in
explaining the reasons for the profits which have heen secured by the
various schemes of cropping.  The tinal test of votation values is net
profit, beeause that arrangement or succession of crops which yields
the largest net proiit in cash through a long term of years is the rota-
ion which has kept the soil in the best chemical and physical condition
and is hest adapted to its environment of soil, climate, and markets.

From the standpomt of agricultural economies the study of crop
rotation and cost ef producing field erops should be accurately earrvied
out in their relation to the law of diminishing returns  that cost of
production hevond which inereasing applications of capital and lahor
fail to yield a proportionate return.  What amount of labor and
mchinery values can be applied to the soil that will yield the greatest
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proportional profit?  Would a $10 application of lahor and capital to
an aere of land yield a greater proportional profit in wheat than the
average application of $67  And would an application of $15 per acre
vield a lavger proportional profit in corn than the average application
of 3104 Deductions from long-time investigations of tln\ sort would
undoubtedly he of practical value in the husiness of farming.

Cost of production and market conditions are the basis from which
all study of methods should be made in agriculture as well ax in other
industries. Knowing these facts, the adaptability of various erops to
ceonomie production on various soils and in various climates may he
ascertained.  The ditference hetween the cost of producing a erop and
the value of the gross product indicates to the practical farmer the
correctness or incorrectness of his methods ax well ax the adaptability
of the erop to his soil and to his needs.  The same method of analyxis
holds true in the production of beef, pork. and milk. Could every
hog feeder know in figures the exact cost of producing a pound of
pork with eclover p,htuws barley. and shorts, as compared with dry
feeding in pens, it is a safe propheey to make that there would he
more money made in hogs than ix now heing made.  Many problems
in crop and live-stock management should he solved from the cost of
produetion standpoint. .

FIELD METHODS EMPLOYED IN COLLECTING STATISTICS CON-
CERNING THE BUSINESS OF FARMING.

The investigations into the cost of growing crops and of producing
live stoek were begun in 1893 at the North Dakota Agricultural PA—
periment Station. The college farn of 640 acres was divided into
rectungular fenced fields on which the labor and other items of cost
for cach crop were recorded daily. While it was soon found that the
cost per acre of growing crops on an experiment farm was higher
tha on private farms. because of greater eare and hecause of experi-
ments in progress, this work suggested a plan of see uring the data of
the normal cost of production from farms that were being worked tor
profit.

Onclanuary 1, 1902, the Bareau of Statistics of the Ul S, Depart-
ment of Agriculture |0nwd in cooperation with the division of agri-
culture of the Minnesota Agricultural Experiment Station to gitther
data from Minnesota farms on the cost of produci ing tield crops and

live-stock products. The expense was shared about equally, and the

work was directed from the Minnesota Agricultural £ Xperinient Sta-
tion. Three young men, students of the Minnesota College of Apri-
culture. were employed as 2oute statisticians, and three statistical routes
were established: one in southeastern Minnesota. in Rice ( ‘'ounty. near
Northtield: another in southwestern Minnesota, in Lyvon County. near
Marshall; and another in northwestern Minnesoti, in Nornan ounty,
nenr Halstad.  Fifteen farmers on each route, chosen i it .\!r(//.slu.\




Bu. 48, Buieau of Statistics, U. S, Dept. of Agriculture, P_ATE ],

Fi. 1.- THE ROUTE STATISTICIAN COLLECTING HIS DAILY LABOR REPORT FROM A
FARMER WHO 1S A COOPERATOR WITH THE BUREAU OF STATISTICS AND THE
MINNESOTA AGRICULTURAL EXPERIMENT STATION IN STUDYING THE COST OF
ProODUCING FARM PRODUCTS.

Fie. 2.—A PRAIRIE FARMSTEAD ON THE MARSHALL ROUTE IN SOUTHWESTERN MINNE-

SOTA WHICH ILLUSTRATES THE POSSIBILITIES IN GROWING WIND-BREAKS AND WO0O0D
LoTs ON THE OPEN PRAIRIE
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couperators, agreed to be interviewed daily throughout the entire year
hy the route statisticians, giving a record of cach hour of labor per-
formed by each man and by each horse. and giving the field crop or
other enterprise upon which the labor was used. A map, hased upon
accurate measurements of cach field, was made of each farm, that the
data might he so collected and classified as to show the cost per acre
for each crop, on each farm, also the average for each route and for
the State.

At the beginning and close of each year complete inventories were
taken of all live stock, machinery, feeds, cte., and during the year
all cashe items were secured which had to do with the receipts and
expenditures on field crops, machinery. horses, and labor. During
the vears 1402 and 1903 very fow data were secured except those
which related to erop production. after which the data were extended
to live stock and other affairs of the farm and the farm home. The
first two vears” work was in a way experimental.  Methods for col-
lecting and recording the statistics had to be devised, and many difhi-
cult problems. Tike finding the exact rate of wages per hour for men
and horses, were not worked out by the most exact methods until the
secoud vear.

Iy 1904 some departare was made from the plan first inaugurated.
The number of farms on each route was reduced from fifteen to eight.
The scope of the investigations was extended along many lines, as
with live stock and houschold affairs. The route statisticians no
longer hoard with one family us they did the first two years, but live
at each of the eight farms three days each month, maintaining an
office room at one of the farms.  All the farms on the route are visited
each day. however. to obtain the labor record for the previous day.
The route statisticians assist in doing the chores, and, with a simple
equipment, record for these three days—thirty-six days at each farm
during the yvear—the amount of feed stuffs used hy each group of
animals. and the vield of mill and the per cent of butter fat from each
cow in the herd. Practically no changes were made during these
three vears in the methods of farm management previously in vogue.

The feeding records and vields of products thus obtained are
reduced to a daily average and multiplied into the number of davs in
the month, thus giving the approximate record for the entire month.
Dates are recorded when changes of rations are made or when cows
are freshened or dried up, and corrections are made at the close of the
month.  The route statisticians also secure an accurate record of the
time required to feed and care for each class of live stock. A printed
card is left in every house each month on which the women of the
family record the number of eggs laid by the poultry, the number of
eges consumed by the family, and the pounds of milk, butter, poul-

try, and other kinds of farm produce consumed.
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Acomplete caskoaccount is kept oneaclh farm, and this record of
receipts and expenditures, together with Iabor records. feeding records,
ctecds railed to the experiment station each month, where the various
fivures are posted into a double-entry set of hooks for cach farm.

The route statistician keeps a history eard for each field and each
Hve-stock enterprice on the farm. - The field histories are useful in
keeping a record of the methods of rotation. soil preparation, planting,
and harvesting used by the farmer, and other data concerning the erops.
Hixtories of live-stoek enterprises are useful in that they may be used
to record explanatory notes and data supplementary to the ledger
aceounts.

By living with cach family on the voute three ‘davs in the month
the route statistician gets in close touch with the farmer and is thus
enabled to secure acceurate data along the desived lines.

The farmers especiadly appreciate having the milk of each cow
tested mouthly, and having a record given them cach vear of the
amount of butter fat produced by cach cow. the total value of her
product. and the cost of her feed. Tn 1905 eight wagon =cales-were
prrchased by the UL S0 Departmeni of Agriculture and placed on the
Northtield route inorder to axsist in securing more accurate information
coneerning crop viekds and the orowth of live stock.

The compass of thix bulletin does not permit detailed discussions of
more than a part of the data secured, hence in future pages little is
mentioned hesides data concerning the cost of producing tield crops.

METHODS EMPLOYED IN COMPILING STATISTICS ON THE COST
OF PRODUCING FIELD CROPS.

The compilation of the data from the statistical routes has been yuite
ax much a problem as gathering the facts from the farmers.  In the
syxtem of records first devised large ledger sheets were used. but this
method hax heen supplanted by a vertical, loose-leaf filing sy<tem that
ix mueh simpler and more comprehensive than the original method.
During the growth of the work several practical methods for keeping
farm accounts have heen devised that are simple enough to he used by
any man of average intelligence. Data from one farm for two veurs
have heen used ws the hasix for a manual on farm hookkeeping in use
at the Minnesota School of Agriculture.

COST PER ACRE A% 4 BASIS FOR STUDYING CONT OF PRODUCTION.

Cost per acre has been made the basis for studying cost of producing
ticld cropx rather than cost per hushel or cost per ton.  Cost per
hushel or per ton varies so greatly with yield that sueb tigures mean
little except ax long-time averages of yield are obtained.  As a general
rule the cost of producing a 20-bushef crop of wheat. for example, will
vary but litte from the cost of producing a 10-hushel crop. and this
little difference-will occur mainly in harvesting and thrashing,  This




PLaTE [V

Fi6. 1.—WEIGHING GRAIN FOR THE LIVE
STOoCK.

F1G. 2.--WEIGHING THE DAY’S RATION OoF HAY FOR THE
WORK HORSES.

Fic. 3.—WEIGHING To TEST THE OVERRUI
OR UNDERRUN FROM A THRASHING Ma
CHINE,
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does not mean that yicld can not be made to vary with cost of produc-
tion, but that yield varies greatly through the changes in climatic con-
ditions when land is given the same preparation in successive seasons.
Average viclds for three years are published with the tables, and cost
of production per unit of product can be figured, it desired, but a
longer period than three years would he necessary to obtain aver-
age yields upon which safe conclusions could he bhased. In some
cases, on Minnesota farms. higher yields than those secured on those
farms from which statistics were collected are obtained by a more
thorough tillage of the soil. thus increasing the cost of production;
but on the other hand, when diversitied farming is practiced, the yields
are greater. not heeause of a higher cost of produetion, but on account
of the more productive condition of the soil, freedom from foul
weeds, efc.

Many items which make ap the total cost of producing a crop need
explanation; otherwise the statisties given in this bulletin can not he
properly interpreted.  The classification ot farm labor, the rates of
wages per hour for men and horses, the cost of hoard per month per
mar, the values per acre of farm machinery consumed, and the rental
value of the land are all special problems in statistical research that
need explanation.

THE CASRII VALUE OF MAN AND IIORSE LABOR ON FARMS.

In 1902 no attempt was made to classify the farm labor any furtner
than into man labor, hoy labor, and horse lubor. The wages paid to
men and bhovs were recorded, and an attempt was made to estimate the
amount of hay and ¢rain consumed by the horses. At the close of
that year the rate of wages per hour for man labor was determined by
adding the yearly wages for a hired man to the cost of his board
(estimated at 10 per month), and dividing this sum by the average
number of hours worked during the year by each man. Cost per hour
of boy labor was figured hy the same process; and rates per hour for
horse labor were ascertained by adding the estimated cost of feed, the
labor cost of care, cost of shoeing, interest on investment, and depre-
ciation, and dividing this sum by the average number of hours worked
during the yvear by each horse.

Man labor in 1902 was found by this process to be worth 12} cents
per hour, boy labor 7§ cents, and horse labor T3 'cents. All labor in
1902 wax converted into terms of cash by using these rates, with the
exception of thrashing labor. which was figured at harvest wages.
These methods were unsatisfactory, because they were not ahsolutely
exact.

Sinee the heginning of 1903 the lahor has been classified, and the
rates of wages per hour determined by the methods illustrated in
Tables 11 to V1L
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Lamsre Lo Lobor ricord used on statistical routes to classify jarm labor,

DAILY LABOR REPORT OF HENRY JONES, MARSHALL ROUTE, APRIL, 1904.

Hours,

Num- | Num- | R -
Labor (itemized). ber‘ of ;lhcrqt:l Dav | Rate | Other | Horse
men. | L0 1apor, | Iabor. | labor.

labor, * ¥

April 15:

Cleaning sced wheat... ... oiiiiioinnennnn.n.

Hauling manure, field C...... e eremaerecaanaeas
April 16: . |

Seeding wheat, ficld B. ... iiiiiiiiiiieaanian.. 1

Seeding oats, tieid A .. 1

Harrowing, fietd Booooveennenan... veeeeese 1
April 17:

Seeding oats, fiedd Auu oo iiiiiieiiaaaann., 1 E :

Harrowine field A . 1 E S | Y ol 36

Harrowing, .ield B..... eeteeeiiseecetreereeaees 1 2 10 20
April 18: | | |

Feneing, field Po.. .. ...l iiiiiiiiiiiiiiiiii. 2 2 ... 10 10 20

Hauling manure, fleld C....oooiiieiiiinnnnennn.. 1 2 1000 ...l 20

Note.—A labor report for four days during April from one farm.  All hours of man %

and horse labor are recorded in terms of one man and one horse. “Day labor”’ is '
labor hired and paid by the day, and must be separated from other farm labor
hecause of the higher rate usnally paid for it. *‘Rate labor” is the labor of the hired !
wen who are working by the month or season. To determine the cash value per
fiour of all farm labor escept day labor one or more regular hired laborers are
selzcted on each farm, the hours of labor kept separate from the other workers, as &
in the columns for rate Iabor, and the total number of hours worked duaring the ‘
wonth is transterred to a rate-of-wages card, as shown in Table I11.  “Other labor” ”

is all farm labor not classed as day labor or rate labor, including the labor of pro- *
prietors and hoys.  Boy labor is converted into ters of man labor by the route

~tatistician and entered in the column for “other labor.”” Whenever a boy does u it .
wan’s work he i= given full thme; otherwise his hours of labor aré scaled down to -
the equivalent of man hours, J '

TasLe TL.—Vethod jor deterimining rate of wages per hovr for all farue labor eocept duy
help.

CIE e

NORTHFIELD ROUTE, MONTH OF AUGUST, 194,

- . " : Total | Rate 5
Owner of {farm, Name of laborer, Hours, Wages.; Board,’ cost, | ber !
i ; i 7 hour,

dohn Jones............. - James Cheney ............._ .. i 10
(ieo. Marsh .| Peter Johnson . . 10
Fred Jenks. . .. .| Tim McClure . i 1) By
Jus, Woodward.. .. -1 Ole Peterson.. - 10
Chas. Underwood . .| Hans Schmidt - 10
osear Nelson ..., Edw.Jensen.................. i 10 o
Total 1,700 L6 w o 2 $().ED 1;
——— i vimme e e o a o e e e e — - ' —_—— ! . : 'l
NORTHFIELD ROUTE, MONTH OF DECEMBER, o, :‘
-
T e e - i
John Jones............. ...] James Cheney ................ 212 310 Bl "4.
(ieo. Marsh | ; Peter Johnou .. 15 1 7 L
tred Jenks... -..i Tim McClure . 13 10 1 :
Jas, Woodward. ... .} Ole Peterson.... 13 (0] L .
(*has, Underwood . . Hans Schmidt .. . 13 10 23 !
tisear Nelson ........, eerens Edw.Jensen.................. 13 10 R j
Total ...l ! el hih) 8] ;Titﬁii b

Norg.~—Each month the hours of labor from at least six regular hired wen (hired
by the month or season) on the route are transterred to this card from the daily




V. 'SUMMARY—RATE OF WAGES PER HOUR—ALL FARMS,
;Route.V\. AAM Year HO*-
MONTH. No.Men. | Hours. ;Wages. Board. L{:m'_ perate
Sanuary, 3 | M [haso[ 30 |Bsoltowl
February, d M9 [H3.50| 3o |13.50] 0GR o =
March, 3 | 89f [¥350] 3a |N3¥0| 082 L E
April, a [ 9bb |Wool| 3o (l65.00] .l09 %‘
May, 5 [ Re [12b.ool 5o [1b.ool. 119 .
une, b 1508 |pbb.ool ba |2eh.aal I3T .
sy, 511281 12bool So |1b.sal tibl o z
hogast, b | 1735 [ibhoo be  [20b.a0l 119 >
September, b {1802 |I510al be  [2ileal.21] ) ;
: %@L L 1IL57 liSteo] bo [2l0al.121 -
November, L \5?3\ 1510a] bo [2ileol.133 \_
i December, L_ 12b%% | 19.00 b.i 13900 .1l0

¥ig. 10,—Facsimile of card used in recording ated compiling <tatisties.
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labor reports (Table 11, The winonnts of their wages and the cost of their hoard
are also recorded. The total cost to the farm manaser of keepint a hired man s
represented by the wages paid in eash and the cost of his board. Dividing this sum
by the total numher of hours the man worked during the month gives the rate o1
wages per hour. The totals from this card ave transferred each month to a summary
shown in Table IV.

TasLe IV.—Summary of the vates of wages, by months, for !l farms on the Northfieid.
Marshall, and Hualstad rowtes jor 1904.

NORTHFIELD ROUTE, 1904.

N . To Rate per
Month. Igl“;l’:i’l‘:r‘ Hours. ‘ Wages. | Board. (,0&"1 lut)LuP
LT £ 1 713 O . 3 741 ] $843. 50 30 {73.50 | %0.099
February . . 3 719 13. 52 3) 73.50 .098
March .. . 3 891 ‘ 43. 50 30 73700 082
April.... . 3 €65 5 00 30 105 00 109
May. . 5 1,482 ¢ 126.(0 . B 176 CO 119
June . 6 1,7Ld 145. €0 6) 205 09 137
July. .. . 5 1,271 126.00 650 175 €0 111
Aungust.. 6 1,131 116.00 6) 206 00 119
<vptember 6 1,:02 151 (0 G) 211,00 A17
Outober... ] 1,657 151.00 0 211.(0 Jd27
November 6 1,583 | 151. 00 60 211,00 .133
December. ... ool 6 1,262 9. 00 60 139.00 | 110
|
MARSHALL ROUTE, 1904,
|

JaNUATY .o 4 l 852 75) 41 S04 1 80.110
February 4 £02 30 4 9 A1
March 3 810 42 bt W 003

vpril 3| £9) 80 33 13 12
May. 5 1,626 129 Hd 184 113
fune 5 1,518 132 55 187 ! 123
Tily ... 5 | 1,59 115 53 200 | 143
\ugust.... 54 1,480 1530 5 205 1 .139
~eptember 5 1, 166 115 hb) 200 .136
Oictober ... . 51 1,377 10 55 195 | 142
November 51 1,280 111 55 166 .130
Deeember. oo e ‘ 5, 1,065 cH 35 120 i .113

i ]
HALSTAD ROUTE, 1904.
i |
LTS ¢ O F1 1 AR ‘ 5 10455 £60.00 1 §50.00 | $110.00 $£0.105
February . : 5 1,018 60. 00 50. 00 110. 00 .108
March .. 5 1,3158 6000} 50.00 110. 00 .083
A pril 4 1,103 [ 100.00 | 44.25 144,25 131
May. 8 2,356 197.00 02,18 2RO, 18 123
June. . 3 2. 25 197. 00 92.18 28118 ] . .128
Tuly... 8 2,37 202. 00 92.1% 204,18 124
\ugust.... 8 21764 18%.00 77.98 265,98 122
September 8 2,096 192,00 81.62 280 2 134
October... | 7 2,010 177.00 73.78 270 98 .123
Naovember ‘ 6 1,517 111,36 | 0. %3 212,17 123
Docember. ..ol 1 ) 1,083 i 63.00 i 5368 1 1IN6s 110
i | !

Nore.—These tables exhibit, in concise form, the rates of wages per hour, by
months, as determined by the methods shown in Table 11T, Tt is thought wiser to
cstablish a rate of wages per hour from averages on each route than to try to deter-
wine a rate for each individual farm. Some farms are worked by proprictors, boys,
and other labor, for which no cash outlay is made, and yet, in determining cost of
production and net profit, labor must be converted into terms of cash. An average
rate per hour, detertnined from hired men working on a mnnber of farme in the
rame locality, seems to overcome this ditliculty in the most feasible wanner,
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TasLe V.—Day labor clussified and rates per hour determined by montivs and by cuderprises.

FARM OF WILLIAM CURTIS, HALSTAD ROUTE, 1904

. S lwotwm i a N T !
CE e L B2 ‘ | R S IR
Eas l"‘: CElm s m e~ 7T Rate
ST IDE |22 {22 | CERE= .
Month. MERE-ER - [ TE R per
£ | o 'E% EER £2 1 % Bom\ hour.
-2 7 hed = C
- ‘:j — H A I o ~

January....!
February
March. ... ...
April . O o

Auguet ..., -
sSeptember. ).
Qctober .
November. .
December e

Nore.—To determine the cash value of the amounts of day labor employed on
various enterprises, hours of labor by day help are transferred to the above card
each month from the libor record (Table II) and classified by operations and by
enterprises. Wages and cost of board are also recorded and the rate of w ages per
hour determined for the various enterprises.

TasLe VI.—Mecthod of obtaining cost of boara per month per mun.

¥arM No. 1, NorrerieLp Roure, 1905.

Food—groceries, meat, farm products, ete. ...l $166. 88
Fuel—coal, wood, gasoline, and kerosene ... ....... e eema e 32. 89
(varden—cash cost of seeds, labor, rent of land, ete ..o .o 8.76
Labor—(man) houschold work. .. ...l e 18. 86
Labor—(woman) houschold work............_. S 156. 00

Total for 12 months ..o . . ... ... N 383.39
Regular boarders (equivalentto 2men) ..ol davs. . 730
Regular hired help—24months ...l days. . 5
Nehoolteacher . o e days. . 100
Ixtra hired help oo oo oo on i e dayvs. . 124

L E Y AR NI days.. 1,029

Dividing $383.39 hy 1,029 gives 37.3 cents per day, or $11.19 cents per month
per ma.
Farya No. 2, Norrnriern “Routk, 1905,

Food—groceries, meat, farm produce, ete .. oo.ooovooii it ... §365.82
Fuel—coal, wood, gasoline, and kerosene .........co.. .ot . 59
Garden—cash cost of seeds, labor, rent of land, eteo. ..o oot 13. 33
Labor—(man) household work .. oceooeoo oo 23.21
Labor—(woman) household work. .. ..ooooooii e 240. 00

Total for 12 MOnthS .o e cecae e ettt 6Y7. 27
Regular hoarders (equivalent to5men). . ...o.ooeeoiiiiiaaana s, days.. 1,825
Extra hired Relp. oot i e e days.. 166

Total e i eceia e s e iaieeeseeciecaseenas dave.. 1,901

Dividing $697.27 by 1,991 gives 35 cents per day, or $10.50 per month per man.
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Farn No. 3, Nowrurieen Rovrr, 1905. .

Food--groceries, meat, farm produce, et $243, 11

Fuel-—coal, wood, and kerosene ........_.... ... ... 56. 66
Garden~—cash cost of seeds, labor, rent of land, ete . . 9. 34
Labor—(inan) household work .._.__..__.._ ... . .. 26. 70
Labor—(woman) household work 240.00

Regular boarders (equivalent to 34 men)
Extrahived help. ... oo oo

Dividing $575.81 by 1,4094 gives 40.9 cents per day, or $12.27 per month per maun. '

Notz.—In determining the cost of board on farmns per day and per month, it is
necessary to figure the total co:t of the table board each year, and then divide this
sum by the total number of duys’ board in terms of one man. It is impossible to
figure thix cost of board month by month during the year, because the purchase of
supplies may be great one month aud very small the next month, Inventoried sup-
pliex of flour, sugar, farnr produce, ete., are consumed during a number of months,
and the exact amount consumed each month ean not he determined, Cost of board
per month per man is, thercfore, figured from a yearly average, and the data sccured
in 1904, for example, are used in determining the rate of wages per hour in 1905 (see
Table IIL).  This is done wmerely to keep up to date the work of cunverting labor
values into cash values.

Wages for houcehold work are not actually paid on a majority of farms, but a
vearly cash value is placed upon the household work on each farm, 8o that the cost
of board may be reduced to cost per month per man and be used in determining
rates of wuges for man labor. The amount of wages paid in each case is determined
by the standard of living, the size of the family, and the prevailing wages for house-
keepers und hired women.

Tawvre VIL—Cost of horse labor per hour.

FARM OF FRED JENKS, NORTHFIELD ROUTE, 1904.

: ! P o
s - b | = Total. 5
£ 2] £ =8 3 < 1S9 2
5 1S5 | g S 3 Z L] w = 1 2
0 g 2 |25 = IS4 =5 N
Month. a1 yE 3] 2= = o < SR kg = Q
ol =] s S = ) = R = ko R R~ =
E€ 1 2 ' S8 & g3 ) - < cn o S i %z :
ESIZEF | E(EE| 2| E | £ |Eel R ik | o3
z* = 15 | 2|5 w | < = {7 = g 2
D —— ——— - i g **1'*;"’\‘ . - T —_—
January......... 4o U s1.20 21050 | s230 gl
Febriury | Ao 13.31 2.
Mareh ... 4. 17. 04 1.
April. | S, 27,50 3.
May 4 23,46 | 3.
June . 4 27.18 3.
July.. E I D, 24.2) 3
August. 4 27.90 2
September o, 23,85 3
October..... 4 . 23.93 p8.93]1.00 . ]
November ...... 4 15.42 3.99 | 4.00; 353
December. .. ... s 28| 5
R L |

1.60 i 247,811 872

Cry

I o

T



METHODS OF INVESTIGATION. 31

TasLe ViL.—Cost of horse labor per hour—Continued.

FARM OF JAS, PATTERSON, NORTHFIELD ROUTE, 1904.

' Total. '

Month.

expense,

yestment,

work horses,

Numbcr of
Interest on in-
Depreciation.
Miscellaneous

Shoeing.,

January......... SN
February ...

August. .. .-
septemhber, F O i
Qctober. .. J Y O P
November .

December

To0mL 310691 %0077

Nore.—The methods employed in determining the cost of horse labor per hour are
the same as for man labor (Table I11), with the exception that the rate is determined
on a vearly basis instead of monthly. The rate per hour is determined from an
average cf twelve months and employed in converting all horse-labor values to cash
valtes in the succeeding yvear. A more exact method would be to convert labor
values into vash values by the rates per hour for the same vear in which the labor
was performed, hut work can not be kept up to date by this method. The yearly
average is cmployved for ascertaining the cost of horse labor because in ordinary farm
practice the farm horses are hoarded and cared for through the entire year in order
to keep “motive power™ ready and available at all times.  This i a necessity in the
farm business, and rates per hour must he determined from yearly averages. Horge
labor, like man lubor, can in some localities be hired at various rates during the dif-
ferent searons of the vear, but comparatively little horse labor is hought and sold on
farm=. Rates for horse labor should cover the cost to the farmer of keeping his
teams through the vear. )

buring the years 1002 and 1903 the charges made for the depreciation of farm
horses and the interest on investment were made on a theoretical instead of an actual
basi=, The experience of many farmers would indicate that the average working
life of a farin horse iz abont ten vears. Thus, valuing a horse 4 years old at $150,
and assmming ten years to be the length of his working life, the depreciation charge
per year would amount to 315, and interest would have to be figured on an average
investment Jduring the ten vears of 875, This method, while undoubtedly just, was
disearded in 1904 and actual figures on investment and depreciation used.

The cost of keeping a farm horse for a vear, including interest on investment.
depreciation, harness depreciation, shoeing, feed, lahor for care, ete.. amounts to a
total sum ranging fron 875 to 890,

In placing a cash value upon farm Iahor employeéd in the production
of crops and various other farm enterprises, the following method hax
heen used: The number of man and horse hours utilized in perform-
ing any operation—such as plowing—on a given acreage are compiled
and then separated into labor by day help (as shown in Table V) and
all other man labor including the labor of regular hived men. proprie-
tors, and boys.  The hours of labor by ey 72y are converted into
terms of cash by multiplving the number of hours into the rate per
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henr previowsly determined in Table Voo The vemaining hours of man
labor are multiplied into the vate per hour for regulur labor in any
given month as shown inTable IV, Hours of horse labor on the opera-
tion are multiplied into the rate per hour for horse labor as shown in
Table VII. - The sum of these three products represents the cash cost
of plowing under actual farm conditions.  Labor of proprictors is
always figured in at the same rate as the labor of hired men. The
nanual labor performed by a proprictor is wsually ¢f no more value
than that of the hired laborer, and the rewards for his managing abil-
ity will be recovered in the net profits of his husiness.

YEARLY VALUESR OF FARM MACHINERY CONSUGMED PER ACRE OF CROP.

The value of farm machinery consumed yearly on the various field
crops ix a most difficult factor to determine,  In ordinary farm book-
keeping the depreciation and repair of machinery should e considered
ax a general expense of the farm husiness. but in determining the cost
of producing field cropx it i necessary to distribute this cost to the
various crops.  The values of farm machinery consumed yearly must
include not only depreciation, hut cash and labor repairs.  The proh-
lemy i ~till further complicated by the fact that many farm machines
are not special machines, hut are used on all the farm erops.  For the
purpo=eof distributing machinery charges to the various field crops farm
machinery has been separated into five classes: (1) Grain machinery:
() corn machinery; (3) hay machinery; (4) all-crop machinery: (5)
miscellaneous machinery and tools.  Depreciation charges as well as
all cash and labor repabrs have been kept separate on these various
classes of farm machinery since 1902, Inventories have been recorded
in the manner shown in Table VIII.

Tasre VUL —Method of twventovying farm machinery to obtain arerage depreciation per
Yo

FARM OF HENRY JONES (MARSHALIL ROUTE)—CLASS, GRAIN.

I Dt OMES Y vagge . Value | Vadue  Value
1

Kind. Dotght ‘}“]“ulc\’ 902, |, 1905, | 1004, - 1905,
! 1 I
) : _ ] 1 :

Binder oo 1888 0 8195 | 875 ! 265 R 260
Drill wor |l ol an: Ao gy 10
Fanning niil RS 24 2 ‘ 181 17 | 17

1 H i

i I |

FARM OF HENRY JONES (MARSHALL ROUTE —t LASS ALL-CROY.

Heavy wasion, 1901 65 360 £33 25 S50
Heavy waeon . 1801 ) 30 30 25 20
Boss harrow .. 1901 1 10! 8 8 s
Lever harrow . IR T: 31 1 31 3 9 2
Di<k harrow U . + 2 B 2H 15§ 15 12 10
Gang plosy oo bootean L 1) o5 o
Sulky plow Lo 12 n 10 ] 25 )
Walkine plow oo lIsuy 14 3, b ) 2
Walking plow oo 1808 ¢ 15 LI 8 X t
Bobsleds oo WLy 0w i 10, 9 N

[ I
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TABLE LX.— Method employed in deterinining the total vulue consumed per acre of each
machine used in crop production: Grain binders.

NORTHFIELD (RICE COUNTY).

| ! " yearly
) | © Yearly nuntu(l‘){-r'\of
Original | Number oo | Deprecia- | 2 SETY . TP DY
Farm. invest- |of yearsin Clo._s(l)??em- tion per | C“f'}, and | acres cut,
ment. iso. voice. vear. ., Jaber average
repairs, 1902, 1903,
? | 1904,
Farm Noodo oo $125. 00 2 £95. 00 $15. 00 1 81,85 ‘ 7289
Farm No. 125.00 7 70.G0 7.85 1 2,46 | 92.01
Farm No.3. 66. 00 4 45.C0 5.25 | 2.13 . 84.61
Farm No, 4, .. 115.00 9 10.00 11.66 ; 4,14 70.85
Farm NO.J...ovimnaenniiaens 115.00 9 6.00 12,11 ¢ 1.66 6115
Total . .oeoiiianiannas H546. 00 31 296. 00 | 31.87 ‘ 12.24 383.91
Average per farm. 109. 20 6.2 45.20 ' 10.37 ‘ 2.45 76.78

Average investment per farm, 6.2 years, $82.38.

Interest o §82.38, 1 vear, at 5 per cent
Costof repairs, T Year. oL iiiviimeaceianaaeenn
DepPreciaticn, 1 ¥ERT <ot e et et e ittt e

Total value consumed per fArm Per FeAT ..o uueeaeeeescsemnasmsrasesatnssesnacnmmeasansns 1€. 94

Average number of acres of arain cut per farm per vear, 76.78.
Cost per acre equals 816,94 divided by 76.78, or 22 cents.

MARSHALL (LYON COUNTY).

| ! o Yearly ;
‘s . ¢ Yearly ‘nnmbero
Original | Numler PR Deprecia- |0 D
Farm. invest- | of yearsin Cl(;fé‘ilcim' tion per | wi\,“,?‘fd : u,(“risr,?gé
ment. | use. year. papairs. | 1902, 1903,
: | L1904,
I — i
Farm No.lo.oooiiiiaaaiiaias 8125.60 7 $40.00 $12.14 $1.20 ¢ 113.87
Farm No.2.. . 120.0) 12 10.00 9.17 3.65 1 116.30
Farm No.3.. 135.00 8 30.00 13.12 3.41 147,14 -
Frrm No. 4. 125. 00 6 35.00 15.C0 2.02 ! 141.95
Farm No.5.. a?260 00 16 42.00 13.63 2.32 | 188.33
Farm No, a215. 00 1t 60. 00 11.07 « 1.97 101. 81
Farm Na. a250. 00 18 40.00 11.66 1 8.97 \ 170.85
Farm No.8 a?230. 00 10 90. 00 16.00 i 6.8 | 211. 63
i
Total..o.......... 1,4R0.00 91 347.0) 101.79 ‘ 32,59 1 1,191.88
Average per tarn.. 185.00 7.6 43.37 12.72 4.07 148.98

aTwo binders.

Average investment per farm, 7.6 years, $120.54,

Interest on §120.5L at 5 percent, 1 year............. teenuas e itedeceasiscanatsesenaanans
Cost of repairs, 1 year .
Depreciation, L Fear -ouuuueeeaeeomareoamctsenmnensannmaaceecoesiaasiseatanaessatci ittt

. 22,82

Total value consumed per farm per year

Average number of neres of grain ent per farm pur vear, 148,98,
Cost per acre cquals §22,82 divided by 143.98, or 15.3 cents,
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Tarie [N —Method cmployed leentinuy the totad culue consumed per acre of each
mackine used in crop production: Giain hindris—Continned.

HALSTAD (NORMAN COTINTY),

! ' Yearly
- . . i Yearly numberof
. Original )uml»ug Closiug in- Depreciu- cash and  geres e,
Farn, invest of yearsin Ot tion per labor avernge
. Lot ¢ - {
ment. e, year. repairs. 1902, 1903,
. 1904.
Furm No, 1. ... 150, 74
Farm Na, 105, 11
FFarm No. s 107,61
Farm No, 4. 168,20
Farm No.5.. O
Farm No. 6. . Bl

Farm No. 7., RS 27
Towd. ..o 98N,
Averuge per tavm . . H1.19

i
Average investment periarm, .11 yeurs, 877,28,

Titerest on JTTRR1 Year, at 6 per cent St

oSt ol repadts, 1 yvenr R B R

Depreciation, 1 FORT oI 9. 30
Total value consumed DT XM per Year..... ... tecenranaan ... 18,51

Average numnber of ueres of grain cut per farm per year, 141.19.
Cost per aere equals 818,50 divided by 141.19, or 18.1 cents,

Nerre.—It may be seen from this table that the values consumed vearly in grain
Fiders on average Minnesota farms range from $16 to $28, or from 13 cents to 22
cents per aere. Depreciation of binders, as well as other farm machines, is not
exaetly proportional to the acreage cut or acreage covered, Age is a factor that
redicees values as well as usage of the machine. A hinder which cuts T,000 aeres of
arain iu two years will not be reduced as low in value ax the hinder which euts 1,000
aeresin ten vears.

The acreage cut by the machines used in this table ix made up from the total acye-
are ent by the machines during the years 1902, 1903, and 1904, reduced to a yearly
average for each route.  The average investment in g machine for a viven period of
years is ohtained hy adding the inventory values of the machine for the given period
and dividing this sum by the number of vears in the period. A\ concrete example
way he had in a machine the original value of which is 5100, and which depreciates
310 per vearfor ten years. The first year the investment is $100, the second year S90,
the third yvear $80, and <o on, . Adding the investments for ten years gives a s of
3550, and dividing this sum by the number of vears in the period (ten), the average
investment per yearis found to he 355.  The same result can he obtained by ‘adding
the original investment to the closing invoice plus the average depreciation per vear,
and dividing by 2. Thus original investnient (3100), plus closing invoice (%0).
plus average depreciation ber year ($10), equals $110. Dividing by 2. the reenlt ix
F55, or average investment for ten years.

The methods ciployed in this table in determining machinery cost per acre could
be improved if statistics on depreciation, repairs, and acreages eut were obtainabli-
for a long period of years. In so far as these statistics Tepresent average conditions
they are approximately correct,
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PanLe X.—Method for distribiting the total value consumed yearly ne foarmovagans, sieds,

and wagon racks 1o the corn, grain, and hay crops.

[Average of all farms on each route, 1902, 1903, 1904.]

| | Northfield (Rice € nunt\) \ Marshall (Lyon County). [Halstad (Norman County .
’i "\'ulug | Talue ‘ Value! i
Srop. |Hours| con- , Num-| Cost |Hours| con- | Num- | Cost |Hours| con- | Num- ¢ Cosi
in [simmed herof per |‘ in sumed| berof | per in  sumed berof i per
nse., per i aeres, oaere. nee., per ACTCeR, | acTe. LI ELN ‘ per | ACTES, "acre,
year, ¢ ! year. ! L year.
- ‘; JR— —_— ; - - —_— e — - 37 -
368 | 5475 | 36,00 .10 1 aa6 | se06 | 1230 50.110 | 2. | & ,40 lso. 043
205 | 2,641 76.78 034 479 i 1.89 | 148.98 .033 3.5
i ! 73 L9t 18,88 051 16 1 18| 23.00 .051
Miscellaneons' 243 | 016 b 448 1 457
! i i
Total...! &9 ‘ 15.30

Norte.—The yearly values consumed in farm wagons are distributed to the crops
and other enterprises ¢f the farm in proportion to the number cf hours the wagons
were used in each enterprise.  The number of hours the wagons were used on each
crop is determined from the yearly summaries of labor for any enterprise by adding
together the hours of team lahor for those operations in which wagons were em-
ployed. Thus at Marshall (in southwestern Minnesota) the total value in wagons
consumed yearly per farm was found to be $15.30, and the total number of hours
the wagons were in use was 1,499, The proportion of $15.30 to be charged against
the grain crops is determined by the proportion of hours the wagons were used on
arain (o total hours the wagons were in use.  Thus: Total hours (1,499) : hours on
grain crops (470) := total value consumed ($15.30) : . Working out this proportion
the total y edrly (l]EH‘O‘G against the grain crops for values consumed in farm wagons,
sleds, and racks i3 found to he $4.89. Dividing this sum by the average number of
acres of grain per farm on the Marsha!l route, the wagon cost per acre for grain is
found to be 8.3 cents.  The wagon cost per acre for the corn and hay crops is fonnd
by the same process,

Tant: XL— Talues consumed yearly per acve in o thrashing outfit on a lavge grain jarm
in northwestern. Minnesota.

AV erage dere- Yearly cash Year:y acre-

Original in- | Number of | Closing in- }Pm’l\mg oil.

et o ard i e i eciation per ¢ and labor re- ! age
vestment, i years i use. | yvolee. t vear, 1 pllil‘S. i ete, Thl‘ﬂqhtd
. X A H
- e ] I
23,000 ‘ {1} £1.700. 00 : 8325. 00 g $51. 74 \ 39.42 1,762.23
' I Il
Average-investment, 1 years, §2,512.50.
To interest on §2.512.50, atﬁpcrcem ...... S $150. 75
To eash and lator rv pum .. . 51.74
To packing, oil, ete. - 9.42
To «leprecmnun ................... .. 325.00
By credit tor use 1n grinding feed ....... £30. 00
Total value consumed 11 thrashIng ..o iveenieiveiniaiianinnns cemeavans PP 506, 91

536,91 536,91
(‘ost per acre equals $506.91 divided by 1,762.23, or 28.8 cents.
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Lass NXIL- Fdues conswmed per were—jfurin muchinery.,

. . "Lnrgefarm
Northffld | Marshall Halstad Minnesota | in north-

|
i
ines i - N
Machines, (Rice (Lyon (Nnrman! average. | western
i
|
I

County). | County). ‘ County). I Minnesota,
e e (S ! - -
seradn machinery: i
Binders... oo ! 0. 168 =110
Reapers oo T T NID|

Drills aud seeders

Fanningmills,.. ... .. [ . 002
Graintanks ..o oo o N - 00Y
Wagous, sleds, and racks.. ... . ' 042 L1030

Corn machinery:
Binders
Planters,
Cultivators
Wagons, sleds, and racks.

Hay machinery:

MOWErS. oo . 287 .213 | . 139
Rakes ..o_o..oo. o ... .. .. --10? 14 067
Wagons, sleds, and racks. .. ... .. L051 L0AL | 127
\i-crop machinery: . . '
Plows....oooio . .URS . ; RU L U6 NUI|
Harrows, . . . 005
Disks .o A . 02¢ L 098 L
I'hirashing outtit 1 : ' CENS

Nore. The values in farm machinery consumed annually per acre have been
azcertained from an average of four years by the methods shown in Table IX. The
values consumed in harrows and disks do not, represent the proper charge for one
harrawing and one disking, but for the number of harrowings and the number of
disking= that are commonly given the total acreage covered by these implements in
the various seetions of Minnesota where the statistios wore collected.  The nmnber
of larrowings on which thix depreeiation charge is hased is approximately three and
the nuniber of diskings two. B

The toral value of machinery consumed per acre by any field erop may he ohtained
trom this table by adding the values consumed in those machines which are used i
planting, filling, and harvesting.  Thus at Halstad, in Norman County, the
machinery charge for producing an acre of wheat i< as follows: Plows, 5.2 cents;
harrows, 1.4 cents; drills, 8,7 cents; binders, 13.1 cents; wagony, 5.8 cents: fanning
wills, 0.2 cent, making o total of 34.4 cents.  The {otal machinery charge for a corn
crop at Nurthfield, Rice County, is: Plows, 8.8 conts: harrows. 1.7 cents; planters,
6.9 centy; caltivators, 10.7 conts; wagons, 15.2 conts: hinders, 78,9 cents, making o
total of 51,202, ' -

THE RENTAL VALUE OF LAND.

The rental value of land is not ordinarily considered by farmers a<
an item of expense in the farm husiness, especially in new farming
regions where prospective rises in land values are ineluded in the
expectancy of profits. This item can not he ignored, however, in
determining cost of production or net profit. A reasonable chargo
must be made for the productive capacity of capital as well ax for
labor.  The two are inseparable in carrying on production. and wages
must be paid to labor and interest to capital in order to induce them
to enter any industry. There is undoubtedly a great deal of capital

«In some cases during these preliminary years the route men fuiled to get inll data on one faro oy
toute in some of the minor matters, and there have heen o jew substitntions m the tables, a5 here
the cost per ucre of fanning mills was secured only on the large farm,
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invested in agricultrre that is not drawing interest at commercial
rates. Nevertheles:, wherever capital can be withdrawn from agri-
calture and dra'v 6 per cent in other investments, the business of
agriculture mnst be debited with an expense of G per cent interest
charges on the investment.  Receipts oversand above the charges for
labor, gen=ral expense, and capital in the form of land and machinery
may be considered as net profit.

The rental value of the land, as given in the tables of cost of produc-
tion presented in this bulletin, is based upon an interest charge of 5
per cent cn the investment in land at Northfield, Rice County; 5 per
cent «t Murshall, Lyon County, and 6 per cent at Halstad, Norman
County. Improved land at Northfield ix valued at $70 per acve:
Marshall, $50, and Halstad, $30. Thus the rental value of land at
Northficld is $3.50 per acre; Marshall, 83, and Halstad, $1.80.  Rental
value of land, as the term is used in this bulletin, covers interest
cha "ges, taxes, and insurance. )

CLIMATIC CONDITIONS IN MINNESOTA, 1902, 1903, 1904.

The crop seasons of 1902, 1903, and 1904 in Minnesota were marked
by excessive rainfall and a mean temperature during the erop seasons
that was somewhat lower than the average for years preceding. At
Moorhead, in northwestern Minnesota. the average annual rainfall for
the vears 1902, 1903, and 1904 was 27,92 inches, greater by 4.15 inches
than the average for 22 vears preceding, and the average mean tem-
perature for the crop seasons —April 1 to September 30—was 57.28
degrees, or 0.8 degree lower than the average for 21 years preceding.
At Farmington, in southeastern Minnesota, the average annual rainfall
for the years 1902, 1903, and 1904 was 34,20 inches, greater by 4.55
inches than the average for 15 yvears preeceding, and the average mean
temperature for the three crop seasons of six months each was 59.52
degrees. or 2,02 degrees lower than the average for 15 years pre-
ceding. At Lynd. in southwestern Minnesota, the average annual
ainfall for the yvears 1902, 1903, and 1904 was 26.20 inches, greater
by 1.66 inches than the average for the 11 years preceding, and the
average mean temperature for the three crop seasors of six months
each was 53,099 degrees, lower hy 2.55 degrees than the average fer
11 years preceding.

The general effect of these seasons of excessive rainfall and low
temperature upon crop growth was to inerease the yields of pasture
and hay crovs above normal and to deerease the yields of corn. Wheat
and other small grains grew an unusual proportion of straw during
these vears, with the exception of the oat crop at Northtield, in Rice
County, for 1904, Excessive rainfall at Marshall in 1903 reduced tlie
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tereage ol grain actually cut, as compared with the acreage planted,
and also considerably reduced the yicld.

The seasons of 1902, 1903, and 1964, therefore. can not be considered
isaverage seasons for Minnesota.  The eficet of the ranker vrowth
of straw was to increase slightly the cost of harvesting and thrashing
the small grains above the cost during drier crop seasons.  The cost
of putting up hay at Northficld likewise is undoubtedly somewhat
higher than for the average season, owing to the frequencey of showers
in the haying seasons of 1902 and 1903. The excess of rainfall in
these years also increased the cost of soil tillage to some oxtent.  The
antumn of 1903 and the spring of 1904 were unusually wet at Mar-
shall, making the soil heavy to work and drowning out large arcas of
crops.  The spring of 1904 at Halstad was nearly & month later than
usual and the soil o heavy and wet asx to inerease the cost of spring
work by fully one-fourth.  The wheat yvield at Halstad for 1904 wax
lowered materially by the wheat-rust epidemic that caused such wide-
spread damage over the wheat areas of the Northwest.

THE COST OF PRODUCING FIELD CROPS IN MINNESOTA.

The tables presented herewith on the cost of producing field crops
represent averages for the Years 1902, 1903, and 1904 from all the
farms on cach statistical voute,  The acreages vary in some instances
for the different operations in producing a crop. becanse of oceasional
failares by the route statistician to secure data on cortain operations,
and because of the varying methods employved on different farms in
producing a certain crop.  Certain charges acuinst the crop, like
sceds. machinery depreciation, land vental, ete.. are averaged from all
farms, but labor operations are avernged in some cns<es from 5 furmes,
and in other cases from 7.8, or 9 farms. The various lahor operations
charged against the crops represent the operations performed by the
majority of farmers in the community where the statistios were gath-
ered.  The cost of harrowing, cultivating, ete., is ased upon the total
number of harrowings or cultivations the crop received. The aver-
e cost per acre has been determined by obtaining the total acreage
for every operation during the three yvearsand then dividing the total
cost of lahor, ete., by the total acreuge.

More kinds of data were secured on the Northfield route than on
cither the Marshall or the Halstad route, for the reason that the farm-
g is more diversified in southeastern Minnesota than in the newer
communities in the southwestern and northwestern sections of the
Ntate.  For the details entering into the summarized figures presented
in Table XIII on the cost of growing cach crop see Tables XIV to

XXXV,
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In most cases the cost per acre is greatest at Northtield and lowest
ab Halstad.  This 1z caused by the higher land rental and more
thorough tillage of the soil at Northfield and also by the use in many
instances of less improved machinery than is used at Halstad and Mar
shall. A large share of the plowing, dragging, sceding, and harvest.
ing is done at Northfield with two or three-horse machinery while
gang-plows and other four-horse machinery are used almost exclu-
sively at Halstad.  The average size of the farms on the Halstad route
is 210 acres, Marshall 250 acres, and Norvthtield 170 acres.

The individuality of the farms and of the farmers has been alinost
entirely eliminated in the results presented in these tables because these
results arc made up from many fields during u series of three consecu-
tive yvears.

The individuality of one farmer has been preserved in the data from
a large farm in northwestern Minnesota. - This farm of 1,500 acres,
situated in Norman County, in the Red River Valley vegion of Min-
nesota, is typical of the large farms and extensive methods of grain
growing found in this region.  The stutisties collected from this farm
on the cost of producing field crops are not included in the general
averages for all farms in Norman County, but are presented separately,.
as conditions of Libor, machinery. size of fields, ete., make the data
noncomparable with the data taken from a number of smaller sized
farms in the same region. ‘

Tle cost peracre of marketing farm products bas not been here
included in the statistics of cost of production.  The cost per acre of
marketing varies so greatly with distance hauled, size of load, condi-
tion of rouads, and vield per acre that it was deemed advisable to omit
it from these tables. Tt ix an expense that must not be ignor..d, how-
ever, and will fall heaviest on those crops which are marketed directly
as wheat and flax, and least on those crops which are condensed by
feeding them o live stock. By using the rates of wages for man and
horse labor given in Tables IV and VII the cost of marketing a given
anit of product may easily be determined.

The cost of marketing grains was found to be 14 to 20 cents per ton
per mile under the conditions of these farms, which were 2 to 10
miles from town. The roads, mostly earth roads, some graveled, are
comparatively level,
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Tase N1L— Lt cost per ere of producing jield crops.

[Averages for three years, 1902, 1903, and 1904.]

_ e
. . : ’ I i Lurge
Rumber ol Norh. 1\Imwhulli Haletad | Minve- - furm,

tuble

Crop. which (fg{allg\ | oflyan i Norman I:*,xlxinl<}11 \?&r(lglr'n
shows de- County). | COUMY).FCOMMYY. i bion ™ Nfinmee
tailed cost. ; ’ ! T " Teota.

Barley—spring plowing................ X1V $9. 135 89,576 ¢

Corn—earshu -ked from standing stalks XV 11,770 9, 956

Corn—eut, shocked, und shredoed .. .. XVI 14745 | oo

Corn—cut, shocked, and hauled in ;
fromthefield.................... .. .OXVIE

Corn—grown thickly and siloed....... XVIIT
Flix—thrashed from w ndrow ._...... XIX
Flux—unbound, stucked, thrashed . ... XX

Flax—bound, shocked, stacked, and

tivrashed .. XXI
Fodder corn—cut and shocked in field . XXI1I
Fodidercorn—cut,shocked, andstcked XXII
Hay (timothy andclover), twocuttings XX1v
Hov (millet) XXV
XXVI
XXVIT |
XXxXvir

Hey (timothiyy. oo ... .
Mangels ...,

M seed XXIX
Oats—"ull plowing....... 3
Ontx—disked corn stubble. ...

Potatoe —garden cultivation .
Byve—spring sown ..
Timathy—cut for .
Wheat—fall plowing...................

B, 488

6 090
4,079
5.224

Nore.~The figr. s in Table X111 ate for the most part from well-tilled fields
where the crops are given a chance to produce good average vields, somewhat hetter
than gtatistics show fur'the entire State of Minnesota,  Farmers who scenre smaller
vields usnally expend less for labor and other items of expense than was used on
thix Tand. - Whenever comparisons hetween the costs of production for various
crops are to be made the statisties <hould he used from the same section of the State
and not from different scetions.  This is necessary to make a just comparison, as land
rental, machinery cost, and labor vary with the different sections in which the sta-
tixties were gathered.

Using thoe figures in this table as a hasis for compuitation, the average annual net
value of the products in a given rotation of crops may be determned.  For example,
a popualar five-course rotation in Minnesota is: Fir { year, corn, cost, $9.956; second
vear, wheat, cost, $7.€00; third year, hay, cost, 6.617; fourth yvear, pasture, cost,
23,4527 and fiith year, oate, cost, $8.899. The cost of production per acre for these
{ive crops (as taken from the statistics gathered at Marshall, in southwestern Minne-
sota) is therefore $35.94, or an average ¢f 57,10 peracre per year. This last-named
sum subtracted from the gross average annnal value of {he crops would give the
average annual net value or net income.

The cost of producing wheat per acre as entered in this computation hag heen
reduced by 80 cents because the figures in Table NiIT are for wheat on fall plowing,
whereas the wheat grown in the rotation numed s sown on disked corn stubhle (cee
Table XNNXT).  The cost of the seed for the hay and pasture erops hax likewise heen
placed on a two-year hasis to fit this particular rotation instead of o three-year hasis,
as in Table NNTV.  Rental value of land for the hay crop produced at Northiield
has been made the sane as for the corn and grain cropy produced at Marghall,

The average net profit per year from this rotatien js shown by the difference
between $7.19and the cash valne of the average gross product per vear.  The COpUr-
ative value of varions successions of erops should be measured in net value of product
or net profits.
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TasLE XIV.—Cost of producing barley—spring plowimg.

Northtield (Itice Colmt,\').[ Mar:hail (Lyon County). Halstad(NormanCounty).

|
| . ;
- ! Total | . { Total - Tota -
Operation. j acreage,  Total Ct))ut aereage, , Total ¢ ‘L';t saereage.  Total (*";*F

three @ cost. "‘(‘m three ' cost. ‘lI(’,rC three cost. . Per
years. | : vears, R years, , ere

i T ! - o T

dvalue ..ol CSL66 0 TH0.29 {75054 1 S1.¢

ing sced

L039 695. 91 .

Plowing. ... 1.110 28049 Bus. 24 ]
Dragging. L3010 G .
Seeding .. L2 7 i
Cutting. .400 7
Twine.. 307 ¢
Shocking. RER 7
Stacking ..., TE:Y 78
Stack-thrashing (la- | : :

a1} o R Co 113,42 60,59 834 534.60 ' 148.30
Cash cost thrashing. .56D } B34.60 ; 584.32
Machinery cost.... . 446 ¢ : .

1 ko | 6. 410
LARGE FARM IN NORTHWESTERN MINNESOTA.
Totul | . ! Total ! i
Cost ; 1 Cost
pnti acreage.| Total 1 TSN acreage,l Total | N
Operation. three cost. nré?'; !I Operaticn. three | cost. | 11 (rr
| vears, : i years. ' acre.
T
geelvalue.............. 306. 59 L7 ! Shocking... ........... ‘ 306,59 LOS0. 158
Cicaning sced b306 59 067 - Shock-tnrashing (Inbor). 188,14 . L73L
Piowing .. 306. 59 78 Values consumed (in | ! J
Dragging . 306. 79 thrashing outfit) ... ... ol H 288
Beeding .. 30:.59 . Machinery cos ... ] . .28
Weeling .. 117.01 Land rental ............ ‘ ................. C10800
Cutting . .. 806.59 ¢ : :
Twine ..ol . 3.6.59 Total .............. !

Note.—The average yield of barley for the years 1902, 1903, and 1904 on the -

cooperating farms of the Northfield route was 31 bushels; Marshall, 28.5 Tushels;
Halstad, 27.4 bushels; and for the large farm in northwestern Minnesota, 21.9
bushels.

The average cash price for No. 4 malt barley at Minneanvolis for all months during
the vears 1902, 1903, and 1904 was 55 cents. Freight tariffs and markcting charges
must be subtracted from this price to give the furm value in any locality.

TasLe XV.—Cost of producing corn—ears husked from the standing stalks.

Northficld (Rice County). AMarshall (Lyon County).
Operation. Total nere- e . 'Total acre- ' .
i age,three Total cost. ! L?{érge‘ age. three ' Total cost. C(::Ctn};)er
i years. ! ; : . years. ; A
MATUTHI ¢ vt eeeaesarvrnnsn 00265 | S¥68.08 | 576 | 80.58°
Seed valne...o. 509.35 103,68 | .2 L16h
she. ling sced .. 411 07 9.57 L0 .028
Plowing ....... 6056 89 73 L2 1079
Dragging .. 791.75 3%0. 37 4 | 4T
Planting (horse planter)..... 670,83 | 150. 72 225 | L 254
Cultivating ............... . T76.34 0 1,256.61 1.333
Weeding ... -. Rt
Husking on ! 2.601
Machinery cost . ! .391
Landrental .o...o.oovanne.. ' ‘ 3,000
Potal. e 11,770 } 9,956

Nore.—The average yield of corn at Northfield and Marshall for the years 1902,
1803, and 1904 was from 40 to 45 bushels per acre, and the average price for No. 5
vellow corp at Minneapolis during the three years was 50 cents. No accurate data



2 VHE COosT OF PRODUCING FARM PRODUCTS,

ave at hand on the value of ancaere of the standing stalks for pgsture.  Fifty farmers
m Minpesota. in answer to an inquiry from the experiment station, estimated the
pasture value of an acre of cornstalks at 51 to $1.50.

Statisiies zathered from a small acreage show that marking the land and hand
planting increases the cost of production by 84 cents per acre. Fo.ty per cent of
the total cost of manuring is charged to the cornerop. It is manifestly unfair to
debit the cvopof corn with the entire coxt of manuring when the effects of manur-
ing lund can be traced in at least four cr five succeeding erops.  In the absence of
specitic data coneerning the draft of crops on a dressing of manure, the corn er p is
debited with 40 per cent of the cost of manuring, it being assumed that as corn 18
the tirst crop 1o follow the manuring, and as it ix an exceedingly gross feeder, it will
utilize 40 per cent of the fertility in the manure. The cost of manuring the corn
erop i= distributed over the entire acreage devoted to corn, althouzh a majority of
the fields are only partially manurcd,  This accounts for the Law cost of manuring
per acre <hown in this table and soceeeding tables for the corn crop.

I tizuring the cest per acre of husking vars froni the standing sta' ks, all labor of
menand horses was charged at the rates per hiour for October and November as
show in Tables IV and VI Practically all the husking done in these sections of
Minnesota ix done by regular month labor and by proprictors.  Labor is therefore
charged at the rates for month labor instead of dey labor wages, or wages paid Ly the
hushel, i 1= the custowr in some localities. Horse labor i+ charged at regular rates,
as an item of expense in hu king corn, in order to make the expense of this opera-
tion comparable with the cost of eutting and shredding corn and because there is
no Justification for omitting this charge from the cost of husking corn. It is true
that the work of husking is easy for a tearm and that horses will inerease rather than
decrease in vadue while performing this work; yet while horses may be easily kept
at thiz work, it is done at the expense of the corncrop. It takes a reliable team,
noreover, to do this work satisfactorily, and il a team is used in husking instead of
plowing, there is no good reason why horse labor shonld not be charged to husking
the same as the plowing or seeding.

Husking cars fron the standing stalks is undoubtedly done somewhat cheaper
farther = uth in the corn belt than in Minnesota, owing to the gre:lterj)roﬁcium; of
laborin this pasticular operatios ad (0 the larger-sized cars, which are more readily
handled. The figores in this table are representative of the sections in which they
are gathered, and are comparable with all figures for handling the corn crop by oth.er
wethods described in this bulletin,  Statistics secured by correspondence with a
number of farmers o the corn regions of Minnesota indicate that husking corn out
of the shock costs from 75 cents to 1 more per acre than to husk from the standing
st ks,

T XNL—ost of producing corn—eut, shocked, and shredded.

Northticid (Riee i Northicld (Rice
Countyj. ! i County).
e L ‘*hb‘
y |
U Total | ; Total |
Operntion, were- ’ . Cost | Operation. acre | | Cost
. Total | i o Total |
.oage, st per i i age, cost. | per
" three | S i aere, three | acre,
vears, | : ' years i |
Mannring............... . 602,68 | $868.08 §0.576 ' Shocking and tying..... 270.28 | $142,24 1 8. 526
seed value.. .. § ; cTwine .o, 24820 115. 84

| Do .

I Picking up ear oo 1323 31.60 . 249
5 Shredding...... 13518 - 524,28 | 3,791

I! Machinery cost. 1 202

shelling seed
Plowing ... .. R
Drageing oo ... 07

Planting chorse planter) .’ i Land rental , 2,500
Cultivating .. - -
cutting (corn bindery. ... Totad couv 1L 74

Norz.—Forty per cent of the total cost of manuring iy charged to the corn crep
(ree note under Tahle XV).  Yields and prices for corn during the years 1902, 1903,
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and 1904 arc also given under Table XV, Thé average yield of corn stover per acre
at Northficld is from 1} tons to 1} tons. The fecding value of a ton of shredded
stoverisestimated Ly T. L. Tiaccker at $2.84, as compared with timothy at $6 per ton.

The cost of +hredding is made up of several items: First, cash paid per acre or per
hour for the use of the shredder, the motive power, and the lahor of machinists:
second, the labor of the propm'tor, hired men, and horses; third, hoard for that
portion of the crew whaose wages do not cover the cost of hoard.

Tanre XVIL—Cost of produeing cnrn—cut, shocked, and hauled in from theﬁeld.

\Inrsh.nll (L) on I \Iurshnll (L\ on
| County). ! County),
: i Total - i ; " Total
QOperation, U s et | Operation. o e
. feTe Total Cost | nere Total (ost
Loage, cost, | oDer Ionge, ot per
“ three tolarre, three : Here.
Cyears, ! o years,
Manuring............... 1,140, 48 3 &hnd\mg and tying . 172,69
Seed value. 128,36 . Twine.... 21%.40 S
Shelling seed . Haulingin.........o.. ... ... .. ..........

Machinery e 1.161

Plowing .
cTandrental ool 3,000
H

l)mggmg
l’lmmng (horse planter:
Cultivating .............
Catting (corn bindery. ..

Total ..o ... leeeeeees serananons \[ 11. 020

'

Nore.—Forty per cent of the total cost of manaring is charged to the corn erop
(see note under Table XV).  Yield and cash valies of grain and stover ave given in
notes under Tables XV and XVI.

The corn erop is often harvested by this method in some sections of Minnesota and
the bundles hauled in and fed to the cattle, sheep, and hogs in the yvards withont
hnsking,

Tarrr XNTIL—Cost of producing eorn—thickly planted and siloed.

Minnesota Experiment "Minnesota E xperiment
Station. Station.
Operation, — —_ Operation. - -
Acre-  Total Costper Acre- T nml (¢ oxtpel
age, cost, oaere. nge, cost. acre,
Manuring..ooeeeeiiaa.... 80,727  Packing corn in silo..... 45,00 | $13.33 80,296
seed value - .30 Hire of power machin- | i
Plowing . .. 1.328 L Y LdA.00 T 72,00 ¢t 1,600
Dragging ... ... ... .531  Valtes consumed in en- i
Planting (horse planter:. LAY 845 .201 siiage eutter. ... .. 45000 0 18,00 . 400
cultivating ... 166,00 175,30 1.(H3 .\Iuchincry cost. 1.202
cutting (corn binderyo. 0 B00 23,08 .512 ¢ Land rental . 3.500
Twine (270 pounds, at 10 - Interest on silo inv .
CONtS) L H.000 2700 600 ment . 800 533
Hauling in  (distanee, ; Silo dr‘premalmn
one-half mile) ... .. 45,00 1 11958 2,657 tonsilo}. ..l e e 20,00 1.333
Cutting ensilage .. . 45,00 0 24,56 L6
Coul (9,000 pounds, at ! Total oo 18,212
perteni. ool 4500 27 00 L 600

Nore.—TForty per centof the total cost of mannring ix charged to the corn crop
(xee note under Table XV, Yield of green fodder on 45 acres wax 460 tons, or 10.2
tons per acre.  The cash value of a ton of ensilage for feed is estimated by T. L.
Haecker at $1.88 ag compared with timothy at %6 per ton. This table is partly
made up from statistics gathered on the Northfield route for fodder corn, and partly
from statistics on the cost of producing ensilage at the Minnesota experiment far,
The amounts of labor employed in the various operations at the experiment farm
have been converted into terms of cash by using the rates of wages per hour ax
determined on the Northfield route (Table IV). The entire cost of producine this
erop has been reduced, therefore, to actual farm conditions.
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The cost of power machinery used in cutting ensilage is figured on the basis of a
cost of ¥8aday fornine days’ work, thie $3 to cover engineers’ wages and the rental of
an engine with suflicient power to cut at least 50 tong per day. Coal has been con-
sidercd as o separate item. In some instances an engine and engineer can not be
hired for this sum, and, espeelally if engines are in demand for thrashing, the cost
of power machinery will amount to $10 or §15 per day. Gasoline engines can be
rented and operated at an expense of §6 to $7 per day that will cut 30 to 40 tons
per day. The owner of a 10 or 12 horsepower gasoline (ngine can operate it for a
cost of 3t to §5 per day, this sum covering fucl, wages for operator, depreciation, ete.
Eight dollars per day is thought to be an averagn charge for power machinery, for a
majority of farmers prefer to rent ypower for this work unliss the farm is large
cnough to make a large engine a useful machine for other work.

The depreciation, repairs, and intercst on investment en a $200 cnsilage cutter
amount 1o a fotal of 15 to $25 annually. The value consumed annually in the
machine in use at the Minnesota Agricultural Lxperiment Station is about $18.
Forty-five aeres of fodder corn are raived annually, making the cost per acre 40
cents.  The cost per acre would he somewhat larger where only 15 or 20 acres are

cut annually.

In the abzence of exact statistiez on silos, the depreciation charges and interest on
the silo investiient have been estimatcd as follows: A good wood silo, capacity 150
tons, costing $200, will last about fiitcen years. This makes an average annual
depreciation charge of $20.  While repairs might prolong the life of the silo beyond
fifteen years, it is not probable that repair and depreciation charges could be reduced
below 520 per year.  The average investment (sce note under Table IX) in the silo
per year is 3160, At 5 per cent thiy makes an annual cxpense of §8 for interest on
investment, A 150-ton silo will require about 15 acres of fadder corn each yoar to
fill it.  Thercfore, total annual charges for depreciation and interest on investment
are divided Ly 15 to reduce t) cost per acre.

It i impracticable to make exact charges for interest on investment and depreciation
in buildings a rainst such crops as hay, fodder corn, and shredded stover, which are
either shocked or stacked in the field or stored in the mows of barns that are Luilt
primarily for the shelter of live s ock.  Special hay sheds are, of course, an exception.
When corn i siloed, however, a special and expensive buiiding must be erected for
storing the crop, and therefore the entire charges for interest on investment an:
depreciation must be debited against the ensilage,

TasLe XIN.—Cost of producing flas—stubble plowing, th=ashed from windromw.

| Noriinicid (Rice County). Haistad (Norman County).
I ' Tty
Operation. Total acre- .~ | Total acre-! ! .
age, three | Total cost. C?thrgtr nge, three ; Total cost,| COStper
years. . vears. | | onere.
Seed value......eiviiennann.. : .33 £118. 60 £1.075 467,57 8368. 35 20,758
Cleaning seced.. R 2.97 231. L062
Plowing ... .. . i 117.17 472 4 1.0

Dragyging . 49. 99
Seediny .
Weeding .
Cutting (bin
Turning...... .
Thrashing (lahor) ..
Cash cost thrashing
Machinerv cost ...
Land rental. ... ......

Total
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TasLe XIX.—Cost of producing flax—siubble plowing, thrashed from windrouw—Con.

LARGE FARM, NORTHWESTERN MINNESOTA.

Total | } i Total
aere- N i Cost | &cre- Cost
Operation, age, 'I(?)El[]l ‘ per i Operation, Loage, ??E‘;I per
three S aere, three SR acre,
years, : years. ,
— _ —_— PO S S
i
Seed value.. ... . ... 592,10 580,740 - Values  consumed  in
Cleaning sced. . L.l 19762 -015 1t thrashing outfit ... $0.288
Plowing _...... Y RIS . 856 } Machinery depreecintion. L1069
Dragging . .| 692,19 .2 Land rental 1. 800
Seeding .. ... E : :
cutting (reape . . 29 4 Total ..o ...l [P 6,139
Thrashing (labor ....... ;‘ : |
i ! i

Nore.—When flax is grown on tame sod an additional cost of 50 cents to 60 cents
per acre must be added for disking, also the cost for breaking the sod, which is
usually greater than the cost of plowing stubble land. The average cost of breaking
tame sod land on the farms of the Northfield route is 81.67 per acre, and at Halstad )
$1.42. A small acreage of wild sod land was broken at Marshall during the years
1902, 1903, and 190+ at a cost of $2.18 per acre.

The average yield of flax at Northfield during the years 1902, 1903, and 1904 wax
1.8 Dhushels; at Marshall, 12.2 bushels; at Halstad, 9.1 bushels; and for the large
farm in northwestern Minnesota, 9.9 bushels.  The average cash price for flax during
the years 1902, 1903, and 1904 in Minneapolis was $1.09.

The flax crops on the large farm in northwestern Minnesota are cut with a seli-rake
reaper, thus causing a different machine cost per acre than is charged to the other
grain crops.

In Minnesota flax is commonly cut with a grain binder, but without binding into
bundles. The flax is thus dropped on the ground in windrows and is pitched to the
wagon from the windrow.

In the Dakotas flax is sometimes sown on virgin prairie sod (broken in June,
when r.o other erop could be profitably grown. The figures here presented are no
applicable to such conditions. ’

Tanne XN.—ost of producing flax—stubble plowing, stacked from windrow,

i Marshall (L\'nn Count\) Halstad (Norman County).

—
Cost per "
i

Operation. ,'lnml acre-- | Total acre- : Cost per

! age,three Total cost. | acre. | age, three | Totaleose,  ©ON PO

; years, i years. ¢ .
Seed value................... 20.800 1 467.57 $368.35 | 80, 788
Cleuning sced. o 24 2, L080 231. 00 14.33 L0602
Plowing ...... 376,00 . 407.16 1.C81 ¢ 7 0
Dragging 3¢ I
Seeding ..
W cedmg ........
Cutting (binder)
Turning.......__
Stneking .

Thraxhing lluhnr) ..
Cash cost thr.lshmg.
Machinery cost .
Land rental

Total

>
*

Nore—Average yields and Minneapolis cash prices for flax are given in note under

Table X1X.
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TasLr XX - Cost of producing fla--stubble plowing, bound, shocked, wnd stacked.

! Marshall (L\ on (‘nnnt\) \ Hulqmd (Norman (‘nmm)
- - [ — .
Operation, ‘Total ncre- | ' st nop | Totalacre- [ T
[ age, three | Total cost.© COSEPCT | o three ‘q(,m] cost, - COSt per
i qaere, aqere,
i years, Lvears,
Seedvalue oo oo £163.78 ° s0.x00 |
Cleaning seed . 2,00 LO80

Plowing ... . 107.16 1LOSL .
Dragging ................... : 33,60 | L2806
Seeding .o 73.09 !

Cutting (1 10.00 !
Twine..oooooo. .. 5.12

shocking 2,93

Stacking ...l N
Thrashing (labory ... ...
Cash cost thrashing A
Machinery cost ...
Land rental. ..

Tatal oo T O

Nore.—Average yvields and Minneapolis cash prices for flax are given in note under
Table XTX.

Statistics on the cost of thrashing bundle flax on the Halstad route were not col-
lected by the route statistician at that place. Harvest figures at Halstad are given ax
supplements to the statistics from the small acreage of flax at Marshall that was
handled by this method.

TanLe XXTI.—( st qur'nducingfnrider corn. planted thick for forage—eni aud shocked
in the field.

Northfield (Rice (‘mlm\) Halstad (Norman County .

Operation, Total acre- Tolnl neres

.. Cost per Cost per

|
i age, three  Total eost, o cage, three Total cost, AN
I years. | poonere N ears, aere.
i
RYETREREE ¢ o7 S, 181,16 1 8320.82 1 SQO.T2T ...l
~eed value. . 194.54 R0, 672
Plowing ... 173.76 |

bracging (... ... .8H
Planting (horse planter)
Planting (grain drillyoooooo0 ool L.
Cultivating ..ooooo oLl
cutting (binder) i
=hocking, tving ..

2 | RO
‘

Twine ... 506
Machinery cost . . .. 1.202 L
Tandrental. ..o oo 2,500 ;
TOtal. o CM0A% T o
LARGE FARM IN NORTHWESTERN MINNESOTA
. [ Total | ] ol
aere- o ‘ost acre- Cost
Operation. ©oage, !23’1 per Operation. nge, _"l‘"l pet
' three T aere, three - “0St Here,
L years, !‘ years,
S R e —
, H H .l T
Secd value...oo.aoallll | 118.86 | $42.50  £0.358 | Shocking, tying......... i
Plowing ... S 118,86 1 99,51 L8370 Twine ...
bragging ... S IESU86 | 37,82 L3818 Machinery
Planting (grain dri Lo TISU86 | 33,927 .280 : Land rental
Cultivating ......... 118086 | 257,12 0 20163
Cutting (bindery......... JIR86 | 57,00 .1%0 Total 7. 518
1 i i

Norte.—Forty per cent of the total cost of manuring is chareed to the corn crop
(see note under Table XV).
The average yield of feld-enred fodder corn on the farms of the Northfield route

ix between 24 and 2{ tons per acre and at Halstad 3 tons per acre. The vield of
fodder corn ut Halstad was obtained by weighing the hundles in several shoeke,
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thus obtaining the avera:e weight per shock, and then estimating the yield per acre
by multiplying this figure into the totul number of shocks in the field. Yields at
Northficld were obtained from wagon-scale weights,

The feeding value of a ton of field-cured fodder corn is estimated by T. L, Haecker
at $4.90 as compared with timothy hay at $6 a ton.

The machinery cost fer a fodder corn crop on the large farm in northwestern Min-
nesota has not been accurately determined, as only one crop of fodder corn has been
cut since statistics have hecen kept on that farm. Machinery cost hag, therefore,

- been substituted from the Halstad route,

- Fodder corn eut and shocked in the field has no market value until hauled to the
barn or feed lot.  The cost of hauling fodder from the fields is between $1.50 and 32
per acre, varying with distance from barn, ease of loading, etc.

TasLe XXIIL—Cost of producing fodder corn plunted thick Jor foruge—cut, shocked,
aned stacked in the farmstead.

Northfield (Rice [ Northfield (Rice
County}). County).
— - S
v
Operation. 21'3#31 } ! Operation, gé’rt’('l
;xgc I Total |Costper| i Total Costper
! three COst. acre, three ; ¢Ost. -.l(.H.
| vears. | years.
— dee S — -
Elxu;urixllg ................ 3 ; $329, 8 3727 :J“hn_('king, tying i 167.98 | & 0. rlgl
Seed value ., LAl wine . 506
Plowing ... © Hauting and sty L.670
Dragging .. Machinery cost 1.202
Plantirg (horse planter) Land rental ....... 3. 500
Cultivating ... ... . ..
Cutting(corn binder) . ... Total ... ot 12,197

Nore.—Forty per cent of the total cost of manuring is charged to the corn Crop
(see note under Table XV). Yield and cash value per ton of fodder corn are given

in note under Table N XT1I.

TasrLe XNIV.—(oy of producing hay—timothy und clover (tuy cuttings).

FIRST CROP.

Northtield (Rice County).

. Total ' .
Operation. . acreage,  Totul | Cost per
- three cost.  acre.

Seed value ,

............ 20, 301
Mowing .. 574.43 | 8187.46 : . 326
Raking............. ... 449.4) £0.10 | 178
Cocking and spreading. . 51072 0 104.15 ¢ L 202
Haulingin.... .. ... ..7 . 422,53 © 433.28 ¢ 1.025
Machinery cost. .. : ' -140
Landrental ... e 5

Total

“CONI* CROUD,

U . 166.03 ¢ 835.65 £0.215
Raking............. . 182,08 ¢ 16. 80 L111
Cocking—spreading . . A 47.18 10. 04 L2138
Hauling in.. ... o 0 0 [l ; 118.23 | 53,81 455

Total

.......... S6,.960

NoTE. —The seed value was determined as follows:  Amonnt sown, timothy, 8
ponnds: clover, J ponnds, ut 3 conte and 16 rents, respactively, making the total engt



-
N

THE COST OF PRONDTOING TARRM PRODUCTS.

per aere $0.804. Dividing this sum by 3 for three years of grass gives the annual
eost per acre £0.301.

Two cuttings of timothy and clover hay vyield from 2 tu 2§ tons per acre on the
Northfield route. Prices in the local market range from ¥5 to $10 per ton. The
feeding value of timothy and clover hay (two-thirds clover and one-third timothy)
i« estimated by T. L. Haecker at 86.35, as compared with timothy at 6.

‘anne NNV —Cost of producing hay—millel.

i Northiield (Rice ! Marshall (Lyen ! Halstad (Nerman
1 County). County). ! County).
| e S I IR
e ! Potal | ‘ Tuml ; Total

Uperntion. : ucre- ‘ Total | Cost | acre- Total | Cost | acres |p o Lost
| age, cost per age, cost per age, cost per
| three i | acre. threc T oacre. three T L acre.
I years ears. ' years, '

\« el valtie ..ol

Plowing ...
ln';xuuing..
Seeding ..
Mowing .
Kaking....
thaul'ng in
Stacking L.
Machinery ¢
L.and rental

Total

Nore.—The yield of hay from common millet grown en all the routes i= from |
to 1} tons per acre.  Millet hay has no regular =ale in the local markets. The Tood
value of well-cured millet hay is nearly comparable with timothy hay.  The higher
co=t of production for millet hay, as compared with timothy and clover, makes it an
mprofitable crop to grow except ax a catch crop.  As a eatch erop it has great
value, because of its early maturing qualitiex.  Millet can not be clarsed with timothy,
hronus, clover, and alfalfa in beneficial effect on soil fertility and on the physical
texture of soils.

TasLE XX V©L.——(ost of producing hay—mwild grasses.

Northfield (Rice Marshall (Lyon i Halstad (Norman *
County). County}). : County).
. Total ! Total ' Total |
Operation. L acres | oqoia] ! Cost | acre- | Total . Cost | mere- | ., Cost
age, | cost. | PET | 8EC, | aoe | PCT ¢ A8C oo DPCT
! three | ' | acre. | three B acre. i three ‘ acre
“ years. ; | years. | | yvears,
|
Mowing . el 70.3) | 827,87 ! 20.396 | 511.08 i 120,163 | 366.10 ‘~1.m.15 30, 258
Raking .. .....c...... L6029 1100 ¢ .19 ) 3 .29 | H66.1d | 8916 L1567
Cocking—spreading . i 55,83 8.01 I 073 L . .
Hauling in . 16,88 1 55.06 | !
stacking and hauling in ' ‘
Machinery cost........
andrental ....ovovi ol
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Lantas NNV —Cost of producing hay—wild grasses—Continued.

LARGE FARM IN NORTHWESTERN MINNESOTA,

! Total

i
s acreage,  Total - Cost per
Operation. two eost ., nm‘lr-
yvears,
. . t
Mowing ..o, 81,25 .

Raking and bunching
Stacking ool

Machinery co U . L2
Landyental ... I P, 1. 000
Totl oo T i 2,284

Nore.-—Yields of wild hay range from 1 ton per acre to 14 tons on all the routes.
Prices in local mmarkets usually range from $2.50 to $4 per ton. The feeding valne of
wild hay is estimated by 7. 1. Haecker at $5.78 per ton, as compared with {imothy
at 35 per ton.

The wild hay crops at Halstad and on the large farm in northwestern Minnesota
are cut from low-lyin:s seetions of land that are unfit for cultivation until they are
drained.  Such wild lands ean be rented for meadows for 75 cents to 51,25 per acre.
The wild hay crop:at Northiield and Marshall are cut from small fields of unbroken
prairie sod and small pockets and undrained sloughs on improved farms.  Whenever
=uch meadows oxist on improved farms they are included in the valuation per acre
of the farm und must be debited with the same rental value as improved land.
Growing wild hay on improved farms is bad farm management and causes an appre-
ciable Losz in the profits of the farm.  Wherever wild hay ixgrown it puts a stop to
systematic crop rotation, because if hay i: grown continnously on the lowlands grain
must be grown continuously on the uplands.  Tame grasses not only vield a much
larger product of {orage per acre than the wild grasses, but they improve the pro-
duetivity of the soil when properly rotated with the grain and cultivated CTOpS,

Tanre XXVIL—(lost of producing hay—timothy.

Large farm in northwestern
Minnesota,
Operation. Total ‘
acreage, Total Cost per
three | cost. aere,
venrs,
Seedvalue ... i 20, 090
Mowing .. 7. 9 288
Raking. ... ... I 7.7 10.93 111
Coeking—spreading. ... .. 17 7T 11.16 144
Stackingatbarn......._. ... . T 47.48 611
Machinery cost.. ... ... ! L2258
Land rental 1.8C0
Totaloooooo ! 2,302

Nore.—Seed value was determined as follows: Twelve pounds of seed per acre at.
3 cents equals 36 cent=.  Dividine this sum by 4 for four vears of grass gives 9 cents
per acre per crop. . ’ .

Yields of t:mothy hay on the large farm in northwestern Minnesota rarely exceed
1 ton per acre, owing to the aged and sod-hound condition of the meadows. Timo-
thy gives better yields when sown with clover, one or two crops cut for hay, and
then either hroken up or pastured.

Prices for timothy hay in the local markets range from St to 87 per ton.  Timothy
hay at 36 has been made the hasis for computing the cash feeding values of all kinds
of roughage published in this bulletin,
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TasLe XX VIIL— st of producing mangels.

——————

i
\Inmocom Experviment Minnesota Experiment
Station. 1 ‘ Station,
Tt I

— Acre- | - . I Acre-

Operation, age, ’lmul Cost | Operation. \ age. ol Cost
1902 | Loer per | poor G per
anad ‘ acre. | i and : aere,
1905 ‘ 105,

Manuring §1.488 /' Cultivating (horse)
Plowing ......... 1.200 ; threetimes......... 12 $1. 1Y
Harrowingandpl: kau 1.090 © Harvesting and stOI‘lllg i 13,240
Planting o ceeeeeiiiiianans LT8R i Machinery cost, . 285
Cost of seed (42} pounds Land rental ..o..o..oiien ciiiiies e 3,000
at 1 cents) co.aoennn 1.500 ]
Wheel hoeing (twice) ... 2,847 | Total oo e SR
Hand hoeing and thin- '
THNE o eevveeceancannnnn ! 7193 |

Note.—The above table represents the cost per acre of producing mangels; the
various operatinns and amounts of labor being taken from records at the Minnesota
sxperiment farm for the years 192 and 1905, and the labor converted into terms
ol cash with'ratex of wages obtained on farms at Northfield, Minn. (see Table IV).

\[anure was spread at the rate of 16 tons per acre and 60 per cent of the total cost
of manuring is charged to the mangel erop (see Table XV). Well-prepared clover
<od will usually give the best possible seed-bed for mangels. The average yield of
the two crops was 20 tons per acre. The feeding value of a ton of mangels is esti-
mated by T. L. Haecker at $1.30, as compared with timothy at $6.

Tasre NNIN.—Cost of producing millet——cut jor seed.

Northfield (Rice County). . Halstad (\nrnmn County).

=hocking. ..
stucking ..
Stack-thrashing (Iabor)
Caxh cost thrashing ...
Machinery cost . ...

Oneration Total | Total
! : acreage, Total Cost per acreage, Totul Cost per
three cost, ' oaere, three (ALY nere.
| years. | vears,
|
~eedvwalue. .. .ol
vleaning seed. .
Plowing ..... 3.10
Disking . 3.10
hmggmg 3.10
Seeding .. 3.10
cutting (hlm.vr\ 3,10
Twine.......... 3.10
3.
3.

=

fand rental.........o.o LTIl e
Total. e 3R :
i ; i 4
- ‘ A
Note.—Millet grown for seed does not improve the soil for succeeding crops as do i
such crops as clover, alfalfa, and timothy. The relation of this crop to soil fertility G
i« much the same as that of the cereal crops.




L)

FIELD CROPS IN°MINNESOTA. 51

TapLe XXX.—Cost of producing vats on full plowing.

. - ’ o
Northtield (Rice County).  Marshall (Lyon County). | Hnls(t‘z(l)tli”g%\\'(;rmun

Total

Operation. Totul et [T Total .

P ucreage, - Total | UJ:P lacreage, | Total . Lo;srt j acreage, Total (*U‘_“‘f
three - cost. | ul()‘(;z ! three cost, ulcufe three | cost. {\r(;;(l
years, | Tt} vears, ' years., | !

| . | |
seed value........... 2,293.02 32,205.19 80,962 996. 95 | SY29. 42 80,932 879,08 ‘5527. 06 ¢ 20,600
Cleaning seed . 11,455,567 30.01 L021 491. 68 15. 90 032 416.30 1 21.43 |
Plowing .... 0 1,927.90 | 2,371.31 | 1.230 | 1,313.57 | 1,437.56 | 1.094 752,65 | 855.52
Pragging . | 1,927.90 497.88 1 .258 985. 56 164.92 .167 842.24 | 232.28
Seeding .. ''2,369. 28 571.89 | . 1,078.84 Y

Weeding . RN R
Cutting. ..
Twine..

168. 55 4.53
. . . 1,039.36 g .32 864.32 | 295.11
1 1,364.90 514.866 | .3877 992. 57 318.C2 | .320 519.61 | 94.57

i
|
879.03 | 22671 '

shocking. .1 2,289, 57 361.62 " ,158 938. 39 135.74 | . 145 815.75 | 106.52
Stacking ........ .11,028.44 788.81 | 767 918. 81 596.13 | .649 426.38 | 194,73 |
Stack-thrashing ... | 1,028.44 650.41 | .632 603, 76 187.568 1 .311 168.20 | 39.20 ‘

(labor) ) !
Cash cost threshing I 1,028.44 890. 00 . ¥6H 6U3. 76 751.77 . 1.245 168.20 | 80.48 P V]
Michinery cost | R .. eees : .
Inandrental ......... i

Total ..., j

LARGE FARM IN NORTHWESTERN MINNESOTA.

| Total | } ! Total
acre- . Cost acre- N Cost
Operation. age, J,“E‘Iﬂ I per Operation. age, ’IOt,;“ per
three | “OSt 1 qere | three | oSt | gere.
i years. | ’ | years.
I
e - ’ [P N
Seed value............... 386,21 §237. 69 §0.615 || Shock-thrashing (labor).: 217.49 [8198.62 @ $0.913
Cleaning seed . 886,21 | 12,74 .033 | Velues consumed in | |
Plowing .... -} 386.21 1 324 03 839 thrashing rig. L 268
Dragging . .1 3R6.21 ‘ 97.28 252 || Machinery cost. L2208
Reeding.......... 896,211 £9.96) 231 | Land renfal .............[l110110 1.800
Cutting (binder)... .8%6,21 1 12A.58 ¢ 398 ! |
Twine ......... 386.21  +6 51 L2214 Total ...l [ 5. 878

j38(;.21 19.05  .197 X i :
i | | |

Nore.—The average yield of, oats on the Northfield farms during the years 1902,
1903, and 1904 was 47 bushels; Marshall, 47 bushels; Halstad, 294 bushels; and on
the large farm in northwestern Minnesota 3i} bushels. The average cash price for
No. 3 white oats at Minneapolis during the years 1902, 1903, and 1604 was 36 cents.

TasLe XXN1L.—Cost of producing vats on disked corn stubble,

Northfield (Rice County). \’“

Northfield (Rice County).

|
i ;
et Total | : ! Total f [
Operation. aereage, i Total CU‘S: Operation. acreage, | Total | Lo:lr
three . cost. aIéLre ' . three cost, | n"fw
vears. ;acre. i years, cre.
Seed value.......... ? R 5.19 | €0.962 i Shocking.... . 361,62 20,158
Cleaning seed........ i .01 L021 . Stacking...........L 1,028.44 T88.81 LT67
Breakmg and burn- | Stack-thrashing (la-
ing stalks N 2,20 L201 bory ...l 1,028, 44 630. 41 . 632
Disking .. .69 260 1 Cash cost thrashing.. 1,028.44 @ 890. 00 . 866
Dragging 39. 77 235 Machinery cost...... .......... " e L 383
Seeding ......... ' 241 Landvental oo oo oo L. 3,500
Cutting (binder) i . 380
Twime ..ol ! .90 14,5 R Total oo oo 9.002

| | i : i

Nore.—Yields and cash prices for oats are given in note under Table XXX
Tables XXX and XXXI clearly show that it ensts ahont 80 cente per acre less to
prepare corn gtubble land for grain by disking than by plowing.  The cost of disk
ing corn land as shown in this table js baged upon one disking only, 11 the disk is
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lapped each round, or if cross-disking is practiced, the total cost of disking per acre
will range from 50 cents to 75 cents.  Since the yieldsare also better and fewer
weeds ripen where the oats are planted on the side of the furrow slice that was
cleared of weeds by cultivating the corn crop the previous year than on the land
inverted by the plow, there is a double reason for seeding the grain on the disked
corn stubble. Where grass seeds are sown with the grain there is the third advan-
tage of securing a better stand, due to the fact that the roots of small grass plants
thrive better in the compacted lower half of the furrow slice than in recently
plowed soil.

TasLe XXXIIL.—Cost of producing potatoes—garden cultication.

Northtield (Rice Marshall (Lyon Halstad (Norman

County). County). County).
; Total | i ! Total | . Total
Obe
Operation. acre- . o ©oCost | aeres | . Cost acre . Cost
nge, | otal Ll age, | Lotk 00 He, o Tt per
Y eos « o . s
three | COSt yere, | three | st pere. three S8 et
vears. | i years, | | dears. i
. e e e R
| 3
Reed value cooeaiiniii 18.11 : ,‘ NN i
Plowing. .. 11,07 | !
Dragwing. ..., .. &.59 i I
Pioating (hand) . 17.26 . |

Cultivating
Hoving ...,
Spraving oo,
Digeing (hand)
Machinery cost.

LARGE FARM IN NORTHWESTERN MINNESOTA.
Total ! 1“ | Total !
uere- 4o CoCost | Ioacre- | oo Cost
Operation. age, lc((;i}t“ ‘ per “ Operation. ! ape, ’ Tutal D Der
one ’ B acre, | boone cost, acre,
vear. | i i | year. |
——e S e i
! | i :
Seed value. ... eeveenenn 1.09 | i P Parisgreen. ...,
Plowwing, harrowing, and : ! Digging (hand) .
furrowing 1.09 . Machinery cost..
Cutting seed 1.09 ! g 2592 L Landrental .............
Planting (hand) 1,091 B8.87 5.385
Cultivating and hoeing.. 1.09 I 7.00 1 6.972 Total ..o
SPraYing et .09 117! 1,073
o i | i

Nore.—The statistics presented in this table can not be considered applicable to
the commercial culture of potatoes. These figures have been taken from small fields
of potatoes on a number of farms where potatoes are grown merely to supply the
needs of the family.  The average yield of potatoes grown under these conditions is
very small, ranging from 75 bushels to 100 bushels per acre.  The potutoes grown
under these condtions ure not thoroughly sorayed for blizht or for proteetion against
potato beetles.  The cost of digging and picking up the potatoes ix small, owing to
the light yields.

It is to be regretted that statistics on the cost of vroducing potatoes on o conmer-
cial ~cale can not be presented in this bulletin.  The cost of production ean be mate-
viallv reduced below the figures given in this table by the use of machines for planting,
spraying, and harvesting the crop.  Planting by machinery can he done for about
60 cents an acre, spraying four times with coprer sulphate and Paris ureen for 2360,
and the erop can be harvested with a potato digger (including I»i('king up) for about
$3.70 per acre.
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Potatoes can be produced commercially for about 319 per acre on land valued at
360 per acre, no’ including the cost of marketing. One hundred hushels per acre at
20 cents will pay the cost of production.  Yields of 200 bushels ur over can be grown
on many Minnesota soils if the crop and the soil are properly handled.

The possibilities in potato culture are not realized as yet by the farmers of Minne-
sota. In many regions of Minnesota, where corn can not be easily matured, the
potato crop for food, starch, and aleohol purposes can be substituted for corn as a
cultivated crop, and not only yield a handsome profit but clean the land for suc-
ceeding grain crops.

TapLe XXXTIIL. —Cost of producing rye—spring-souwn.

| Large farm in north-
western Minnesota.

Large farm in north-
westera Minnesota.

1’ Total

Total

Operation aere- | oo Cost Operation. T Cost.
age, cost per A8C: - eost, | ber
three o acre. | three o acre.
years. ! :

z
5
2

; Shock-thrashing (labor).. 52,67 ‘ $38.43 ' £0.730
! Values  consumed  in ¢
thrashing outtit .. .. . . L288

Seed value...ooeeaeaa.. -
Cleaning sced
Plowing .

Dragging R i Machinery cost.. L2228
Seeding ...... ’ Land rental Y1800
Cutting (binder). !

Twiine ‘t Total ... .o i I 6.090

Shocking ... ...

Nore.—The average yield per acre of this crop grown on the large farm in north-
western Munnesote i 23903 was 10.7 bushels. Minneapolis cash prices for rye dur-
ing 1903 averaged 4., cents; during 1904, 68 cents. Spring rve is rarely grown in
Minnesota, because of the poor yield commonly obtained and because of the pre-
vailing prices. usualiy Jower than wheat. It is a valuable crop, however, to grow
on land badly infested with wild oats, because of its early maturity. The crop can
be cut before many of the wild oats shell out, and thus clean a great many seeds
from the land.  The average yield of winter rye on the Minnesota experiment farm
for the past five vears has been 8) bushels per acre.  To secars the best results with
winter rye in Minnesota, this grain should be sown not later than September 1, on a
well compacted seed bed.

TasLe XXXIV.—(Cost of producing timothy—cut for sced.

| Large farm in northwestern

Northfield (Rice County). { Minnesota
Operation. Total | | Total ' ‘
acreage, | Total | Cost per jacreage, , Total | Cost per
three @ cost. acre. - three | cost. ucre.
years. | - years, !

Seed vAIUS iviieiiiiiiiiiiiii i,
Cutting (tinder).
Twine..........

Shocking ..
Stacking ..., ...
Stack-thrashing .
Shock-thrashing .
Machinery cost .. R
Landrental ..o .oiiiiiiiiiiiiiiiina,

Total

Nore.—Seed value was determined as follows: 12 pounds of seed per acre at 3
cents equals 56 cents. Dividing this sum by 4, for four years of grass, gives 9 cents
per acre per crop.
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Yields of tiniothy seed range from 3 to 10 hushels per acre on these farms,  The
actmal yield on the large farm in northwestern Minnesota was 5.8 bushels per acre.

Farny prices for timothy seed range from $1 to $1.50 per bushel.

TasLe NXXNV.—Cost of producing wheat on tall plowiny.

Marshall (Lyon County), . Halstad (Norman County).

- Total | Total
Operation. ucreage, | Total | Cost per : acreage, | Total  Cost per
| three cost. acre., three cost. | acre,
| years, years, f
Seed value.. ...l L. 3,075.G3 [$2,979.05 $0.9C9 | 4,248.15 |33, 420,91 $0. 805
Cleaning seed. R T A P 4,017.32 1ub.11 L 026
Plowing ... ‘ 2,167.81 | 2,194.04 1.012 | 3,883.63 | 4,117.62 1. 060
Draggin 3,394.83 542. 56 2160 | 4,236.15 | 1,139.40 . 269
Seeding . . 3,492.17 796. 32 L228 | 4,248.15 | 1,145.52 .27
Weeding ..ol T 3,501. 44 278.27 .079
Cutting (binder).. 3,501.38 | 1,088.30 L3111 4,209.03 | 1,388.22 .330
Twine _......... 3,017.83 902. 23 299 | 2,126,925 377.37 DYt
shocking 13,17 09. 0 203, 66 } L1121
Nacking . 823.78 1 L1
Stek-thrashing (labor) 143.23 198
Cush cost thrashing. .. 34

Machinery cost .. .. 344
Land rental : 1. 8J0
|
Total i 6. 262
i
. Total | | Cost "! ] Total | ! Cost
. s, b Total . | age, . To .S
Operationg, i ’If}rﬁl}%t' 1‘ tg:[ll . np(;é ; Qpcmnnn. ‘ af;?élgo’ H L:‘::l.I ; ](»(rir
Poyears, | L acre. = | years. ¢ arTe.
S - i o e
| i ;
Seed value oo o 3,200. 41 H 80,896 } Shock-thrashing :
Cleaning sec 3,198, 41 VLT (labory oLl T,000.8 SO5, T 0,583
Plowing ... .. 3,200. 41 .83)  Values consumed in
Drageing 3,200, 41 L2700 thrashingrig...... . ... ... . 289
Seeding . 3,200, 41 L2381 Machinery cost. L2228
Wee gL 3,200. 41 2031 Landrental ......... oo o oo oLl 1. 8.0
cathng chindery oo 38,2000 41 .323 o )
Iwine....... oo 3,200.41 181 ! Total ...l 5.824
Shocking ..., | 3,200.41

.129 H

Nore.—The average yield of wheat at Marshall during the years 1902, 1503, 1904,
and 1905 was 14.5 hushels; at Halstad, 13.3 bushels. These vields of wheat are below
the average for these sections of Minnesota. The rust epidemie of 1904 and the wet
vear of 1905 reduced the yields by fully one-third. The average cash price for No. 1
northern wheat in Minneapolis during the years 1902, 1903, and 1904 was 85 cents.

The average yield of wheat in Minnesota for the years 1895 to 1904, according to
the Bureau of Statistics of the U. 8. Department of Agriculture, was 14.3 bushels,
having an average farm value of $8.87 per acre.¢ The cost of marketing wheat is
25 vents to 5 cents per acre, leaving a net profit per acre of about $2 to the farmer
producing wheat on improved farms in Minnesota. The margin of profit is some-
what greater on the big wheat farms, as the cost of production is usually less than
that on the smaller farms.

Wheat can be grown in Minnesota to much greater profit if rotated with other
field crops, as suggested in fig. 9. The same methods employed in growing wheat
on 330, 540, and $50 land as were employed in the early days of continuous grain
growing on 310 land will yield little or no net profit, and the future grain growers
of the Northwest must realize thie fact if wheat is to he grown suecessfully and
profitabiy.

fdee Yearbook of the T, &, Departinent of Agriculture, 1voy, D 642, 643,
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APPLICATION OF STATISTICS CONCERNING THE BUSINESS OF
FARMING TO PROBLEMS IN FARM MANAGEMENT.

It is not the purpose of this bulletin to discuss at uny length the
problems of farm and crop management. As previously stated, cost
of production in agriculture, as well as in all other industries, is the
basic point from which the management and conduct of the business
can hest be studied.  Profit and loss should determine all methods of
management, and it is hoped that the statistics presented in this bulle-
tin on cost of production, if properly interpreted, will be of much
value to teachers and practical farm managers. in outlining methods
of farm and ercp management.

A few problenms in farm management are presented herewith; statis-
tical analysix is applied to them, and conclusions ave drawn, with the
purpose of illustrating the use of business syvstem in solving problems
in farm organization and farm management. The problems presented
are everyday problems which arise in the conduct of the farm, and
concerning which little exact information has heretofore heen obtain-
able.  Locul conditions of soil, adaptability of crops to the climate,
roads, markets. etc.. all affect the various problems of farm
management,

PROBLEMS IN THE RENTING AND LEASING OF FARM LANDST CHARGESN
FOR PIRCEWORK.

More detinite knowledge concerning the business of farming will he
of advantage to both tenant and landlord in the leasing of farm lands.
Both parties entering into a contract of this sort should know more
conceruing the possihility of profits in various systems of management.
concerning the value of man and horse labor on farms, and the depre-
ciation charges for machinery. In contracting for piccework on
farms the depreciation chavges for machinery per acre, the actual cost
of horse labor, and other similar information will be found useful in
making a just and equitable agreement.

SHOCK-"THRASHING VN, STACKING AND STACK-THRASHING.

Itis a well-known fact that stheking largely prevents the deteriora-
tion in the quality of all small grains. Wheat, oats, and barley, when
thrashed from the stack, have better color, plumper kernels, and a
smaller pereentage of sprouted and weather-damaged seeds than when
thrashed from the shock. It costs more, however, to stack and stack-
thrash the grain than to thrash directly from the shock, and it is a
much-disputed question whether the henetits of stacking are suflicient
to pay for the additional cost.  Statistics on this problem are shown
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in Tables XNXVT to XLIL and have especial merit in that they have
been collected from farms in the same neighborhood where wages and
prices paid for thrashing are the same.

TaBLe XXXVI.—Wheat thrashing—cost per acre.

MARSHALL (LYON COUNTY).

[ shoek-thrashed. i Stacked and stack-thrashed.

| R ' e
Item i | .
: < Total | Cost per Total ! Cost per

Acres. cost. acre, | Aeres. | oo | uere,
Labor—stieking oo oo o . o 2,259.22 181,097.13 £0. 11 6
Lattor- thrashing : . .. J 10464 | 27157 246
Phrashing bill coooooooo oo 1,104 ¢4 797.06 .72
Total OO N IO S ] 1454

: : . L, S

—— b } L] ;

Labor—stacking ... o i e I ' 1,869.19 | £8°5.78 0. 441
Lithor—thrashing : W13 0, 5. : 718.05 143.23 ]
Phrshing Will oo .. %] O L2441 ‘ . 3385 ’ 718,05 244,40 L34

POt L e T A T ‘ .......... Lo ‘ Los1

Nore.—Rate per bushel paid to owner of machine was 5 cents at Marsha'l and 34
cents at Halstad. At Marshall the owner of the machine furnished a larger propor-
tion of the thrashing crew than at Northfield or Halstad.

. TaBLe XXXVIL—CQats thrashing—cost per acre.

NORTHFIELD (RICE COUNTY).

Shock-thrashed. . Stacked and stack-thrashed.
Item. | T S,
Total ! Cost per! N 1 Total | Cost per
% Acres cost. ‘ acre, i Acres. | cost, [ acre,

ROt HOU USSR TSR P e
Latsor—steking oo feeveans loeeeenans T 11,028.44 | $7°8.81 |  80.767
Ltbor—thrashing i $1.0.9 | 1,028,44 63u. 41 682
Thrashing binl oo oo . . LE60 | 1,028.44 890. 00 . 865
Towl. . oo ; 189 J’ .......... ) .......... | 2261

‘MARSHALL (LYON COUNTY).

Lubor—stacking . 918,81 | $596.13 £0. (49
Labor—thrashing . 603. 76 187.5% 317
Thrashing bitl ..o oo o . o €03. 76 760. 74

HALSTAD (NORMAN COUNTY).

Labor—stacking ... i ‘ 426,38 | szl s

1T

Labor—thra~hing.... . : 36, X 168, =0 349.20 L33
Thrashing bill.oo.o oo o o L. 5 . o168 80.48 4.8
Total.. o : T e l 1 10%

Nore.—Rate per bushel paid t) owner of machine was 2 cents at Northfield, 3 cents
at Marshall, and 2 cents at Lalstad.
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TabLie XXXVIIL—Barley thrashing—cost per acre.

NORTHFIELD (RICE COUNTY).

Shoek-thrashed. Smr*ked and stack- thrashed
* [tem T -77‘*‘7 o T o
N Total | Cost per . l‘olul ( 0st per
Aeres ! cost. acre, Acres. cost, | acre,
— . .
Labore=gtacking ................. ... Lo O
Lﬂ.b()l'—ull‘!l‘ihlng 113.08 | $97.30 | $0.860
Thrashing bill ... 0 7211 66 | 619
i 1
PO e l ! 4L
Labor—stacking ......................... . .. 787, 03 8450.50 | 80.572
Labor—thrushmg . .. 534,60 148.30 : . 258
Thrashing bill ... ... .. Lo 00 . .. .. 750.18 ° 819.94 | 1.095
Total....ooo T 1,924
| L
Labor—stacking _............ .. ... ...
Labor—thmshmg e
Thrashing bill ... ... .. ... ... ... ..
Total. oo

Nore.—Rate per bushel paid to owner of machine was 2 cents at Northfield, 2 cents
at Halstad, and 34 cents at Marshall.

Tasre NXXIN.—Flua thrashing—cost per acve.

NORTHFIELD (RICE COUNTY).

. T hru\hcd [rom wincrow. j Thrashed fr( m emck
! ; l Unbound. Bmmd
tten, | Total | Costper: i T T UUorTTTeTe
s oLy o
Aere cost. [ were. s | Total %‘?rt Total @ COst
‘ : : | oSt gere. COSL T yere.,
— _ . . .
Lahor—thra hing . 149. 71 1! 214, 99 ! £1. 436
Cuns h(’bS[—thl.l\lllng 9.7 i 134.08 ; . 895
| - :
Total. .......... ! .................... [

MARSHALL (LYOXN COUNTY).

]
.94 1 §96.27 | 80.803 | 24,18 | 816.47 © $0.681

2358 | 50.69 | 410 | 20150 |  o0.80 .253
201 156.70 | L2 | 20,50 | 3550 163t
............................................... 2ABD ||| 259
HALSTAD (NORMAN COUNTY). '
Labor—stackinz......| .. Loooieenns Doz 18,51 | 80,518 ...l
Labor—thrushing .0 151,81  SI121.89 | '80.803 | 35.72 | 11.30 SBIG |
Cah cost—thrashing ! 15181 | 135,82 | -85 872 ) 2574 g [LIIIIITNIIIIIUNIT
Totl ...l Mo n e CLBYS {1565 | i

Nore.—Rate per bushel paid to owner of machine was 8 cents at Northfield, 10
cents at Marshall, and 8 cents at Halstad, d
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Tables XXXV1to XXXNINX illustrate, ina general way, the compara-
tive cost of shoek-thrashing grain per acre and stack -thrashing grain.
The cost is less under hoth methods at Halstad than at Mavshall or
Northfield, on account of the more powerful and eflicient machinery
emploved and on account of smaller yields making a smaller thrashing
bill. A comparison on the hasix of cost per acre is not absolutely
exact and conclusive unless the yield per acre ix the same for those
ficlds thrashed from the shock and from the stack in any community.
The comparative cost of thrashing grain by different methods, to be
abrolutely exact. should be determined | v the varving amounts of
tabor necessary to the different methods, the eash cost peracre (based
upon vield and rate paid per bushel for thrashing) heing a constant
tactor in each ease.  In the actunl work of collecting statisties on this
subiect it is impossible to secuve records from an acreage of grain
{hrashed from the shock where the vield per acre will he exactly the
same as from another acreage stacked and stack-thrashed.  To avoid

thi~ difficulty the cost of thrashing grain by various methods may be
placed on o more comparable hasis by considering the labor cost per
acre alone, or hy reducing the entire cost to the cost per hushel instead
of the cost per acre.  The labor cost of thrashing a crop of grain by
any method will not vavy with yield to the same extent that the cash
cost or thrashing hill will vary. The amount of labor per acre
involved in thrashing a 40-bushel crop of oats. for example. will
vary but little from the amount necessary to thrash a 50-bhushel
crop. whereas the cash cost or thrashing hill varies by 2 cents per
hushel with every bushel of difference in vield,  Thus, labor cost
forms an equitable basis for the comparative study of methods of
thrashing grain ax illustrated in Table XL, providing the various
methods are compared in the same farming regions.  The comparative
cost of thrashing grain per bushel by various methods is shown in
Table NXLI. Here the eash cost of thrashing is a constant factor
for cach method. and, by reducing the amounts of labor per acre nee-
essary to cach method to the basix of amounts per bushel and adding
thix to the cash cost per hushel. a more aceurate comparison of meth-
odx i~ made than when comparisons are made on the acreage basis,

Tavne NL.—Yhor cost per aere r{f ////'u.\'][i/[(/ j//'m'u,

: i Stacked
[ .+ Stacked  Thrashed fromwind-  Bundle

Crop. Rote. : ”.l\ll")l(:‘])l(\‘ll sand stack- from row and  flax stack-

! o thrashed.  windrow, stack- tiraxhed,
| thrashed,

Whento ... Marshall oo

Wheat | o Malstad oo ooooL o

Oafs . Northtield (oo

Oals . c..o Marshall oo ..

Onts oo Halstad ... . .

Barley.. ....... Northtield ...

Barlev.o ..., AMarshall .. e

Barlev.o........ Halstad ........

Flax........... Northtield (...

Mlax........... Marshall.......

Flax........... Halstad ... ..
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Tasre NLL—Cost per bushel of thrashing grain,

Stacked
Stucked  Thrashed fromwind-  Bundle

Crop., Rouge, []?ll"ll‘:'(l’ll:‘h and stack- from row amd  tlax stack-
b * thrashed. windrow, stack- thrashed,
thrashed.
Wheat . ........ Marshall oo oo oL 0,101
Wheat Halstad ... .. . .. 20,074 J101 L
Oats Northtield ... .. . .. L0 062 L
Oats Marshall ..o oo | L0538 .

Qats ... Halstad ... ... ... L 036 049
Barley......... Northfield . ¢
Barley......... Marshall ...
Halstad .. ..
Northfield .
Marshall ... .
Halstad oo oo L.

Norg.—Table XL indicates the fact that the additional cost of stacking and stack-
thrashing wheat, oats, harley, and fax can be met, and in some cages exceeded, by
a difference of one grade in the guality of the grain marketed. The average differ-
ence in price hetween Noo 1 Northern wheat and No. 2 Northern is about 2 cents,
and the difference in the cost per hushel of thrashing wheat from the shock and
from the stack ix approximately 23 cents, as indicated by the statistics collected at
Halstad.  The average difference in price between No. 3 or No. 4 malt barley and
Noo T feed harley i= 2 cents to 4 cents per bushel, and the difference in the cost per
bushel of thrashing bharley from the <hock and from the stack is 1.1 cents at North-
ficld and 1T cent at Halstad.

The possibility of improving the grade of grain enough to pay for
the additional cost of stacking and stack-thrashing depends in any
locality upon the availability of machines, the availability of abor, and
the climatic conditions prevailing at harvest. Intelligent stucking of
grain during @ majority of Minnesota harvests is cheap insurance
ainst bleached, sprouted, and bin-burnt grain.  If the weather is
favorable and a machine can he put in the field as soon as the grain is
it to thrash, a slight saving will be made as compared with stacking
and stack-thrashing.  On the other hand, if the shocks must weather
for several days orin some cases several weeks before a machine can e
obtained, the loss in grade is considerable, and stacking the grain
would have heen prolitable.

On a majority of the <mall farms in Minnesota the labor question
must also he taken into consideration, in discussing the relative nerits
of shock and stack-thrashing. At stacking time a small crew with the
home team< can stack the grain. while if the grain is to be thrashed
out of the shock a large erew and @ lavge number of temwms must he
had at a very husy season.  If a rainy spell comes at this scason of
the year, the minute the grain ix dry stacking can begin with the
regular help. whereas it shock-thrashing is to be done the grain must
stay out and risk another wetting while the machine and the necessary

Lahor are heing brought together.  Exchanging lielp for shock-thrashi-
g wsually prevents carly fall plowine, o practice which ix very

important in Minnesota with 1l stubble land not seeded to orass,
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The conclusion may be drawu that for a majority of Minnesota
tarms producing grain under the prevailing conditions of climate,
availability of labor and machines, stacking and stack-thrashing of
grain is better farm management than shock-thrashing, This is par-
ticularly true of all grain intended for seed.

FORAGE PRODUCTION ON MINNESOTA FARMS.

Many forage crops have been tried in Minnesota and ha~e not
proved as profitable for the general couditions of the State as corn,
timothy, red clover, and alsike. Alfalfa and bromus are valuable
forage plants in pzrmanent meadows and pastures, but corn, red
clover, and timothy have become the standard forage crops in Minne--
sota because of hardiness, productivity, adaptability to rotations with
other crops, and the case with which good stands may he secured.

In growing such field crops as clover, timothy, and fodder corn,
which ordinarily have no market value and must be marketed in live-
stock produets, preference should be given to the crop that. under the
oiven conditions, will yvield the largest money value in digestible
nutrients per acre above the expense for production.  (rood princi-
ples of farm management will modify this statement somewhat from
the faet that soll fertility, eradication of weeds, ete.. demand crop
rotation, and in the fong run it is better management to grow several
clusses of forage crops in the rotation than to grow once forage crop
continuously.  Crop failures and the exigencies of the season also
mod {y this statement in that they force upon the farmer the neces-
ity of growing **catch crops™ or quick-maturing crops in some sea-
sons, Fodder corn thickly sown is a valuable forage crop. not only on
account of the large product per acre, but because of its value as a
cleaning crop and as a catch crop which may be =own late in the sea-
son.  Red clover is valued not only ax a food for domestic animals
hut as a crop which greatly benefits the chemical and physical condi-
tion of the soil for succeeding crops. Timothy, although it usually
vields less cured forage per acre than corn or red clover, is valued for
its ease of seeding, hardiness, and persistent growth.

Soil and elimate are potent factors which influence the yields of
forage crops, and yields seeured in one locality may not be possible
under conditions which prevail in other localities.  Corn when thickly
grown as a fodder crop and field-cured or stored in the silo usually
gives larger yields per acre in Minnesota than cither clover or timothy,
though seasons of excessive rainfall occasionally raise the yields of
timothy and clover to the cquivalent of fodder-corn yields. The cost
of producing an acre of fodder corn, however, is considerably higher
than for the clover and timothy hay, and cost of production as well ag
yield must be considered in the selection and growing of forage crops.
The cost of producing forage is an exceedingly important factor iu
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determining the net profits which may he secured in feeding live
stock, for in the methods of feeding practiced on most Minnesota
farms one-half to two-thirds of the cost of the ration during the six
winter months is made up of the cost of roughage.

As cost of production represeuts the farm value of most forage
crops, and as forage crops constitute from one-half to two-thirds of
the winter food of live stock, the importance of the cost of producing
roughage as a factor in live-stock production becomes apparent.
Maximum net profit is not necessarily a corollary of maximwm gross
product obtained by growing and feeding that forage crop which
yields the largest product per acre. The greatest net profit results
from the widest margin between cost of production and gross product.
Intensive methods of agriculture, by means of which a large number
of animals can be supported on a small acreage. will not yield a greater
net profit per acre than diversitied or extensive methods of farming if
the large gross produect has been obtained at such an increased cost
of production as leaves the margin hetween cost of production and
gross product smaller than in case of the less intensive farming with
a less proportionate cost of production,

The relation which cost of production hears to the net profits in
feedmg the product from a given area of land devoted to the growth
of various forage crops is ahown in the accompanying Tables XLII-
LII. The statistics on the cost of producing mixed clover and timothy
hay and fodder corn were gathered on the Norvthfield statistical route
in Rice County, Minn.  The statistics on the cost of producing ensi-
lage and mangels were determined by converting the amounts of labor
on these crops at the Minnesota Agricultural Experiment Station into
terms of cash by using the rates of wages for the Northfield farms.
Detailed accounts of the cost of producing these crops are given in
Tables XVITT, XXIII. XXIV, and XXVIII. The figures on gross
products of cows, labor in caring for the cattle, and their grain rations
are taken from records on a large dairy farm at \mthheld Rice
(jountv, Minn., and are here used merely to show the method\ of
using those hgm% in making comparisons of the relative profits from
torage crops. The comparative cash values per ton of the various
forage crops are taken from experimental data compiled by T. L.
Haecker, professor of dairy husbandry at the Minnesota Agricultural
Experiment Station. These cash values are based on comparisons of
nutritive value and digestibility of forage crops as compared with
ground concentrates—as corn, barley, oats, and hran—and are com-

pared directly with timothy hay at $6 per ton..

The statistics presented herewith on cost of production are based
upon 2-ton yields for hay, 3 tons for fodder corn, 10} tons for corn
ensilage, and 20 tons for mangels.  Yields of timothy and clover hay
at Northfield range from 2 tons to 24 tons per acre, and fodder corn
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from 2% to 3 tons per acre. For ten years the average yield ot clover
and timothy hay on the Minnesota experiment farm has heen 2.7 tons,
and of field-cured fodder corn 3.8 tons.  Three tons of hay can be pro-
duced for nearly the same expense as 2 tons, and 4 tons of fodder corn
tor approximately the same cost as 3 tons.  As statisties are not avail-
able at the present writing on the cost of production for a varving
tonnage, the same cost of production per acre for w given crop has
heen used in all tables comparing forage crops. in the knowledge that
it will not vary more, usually much less, than 50 cents per acre from
the figures based on tonnage, and will not. therefore materially affect
the general conclusions.

For purposes of showing methods of making comparative studies
hetween forage crops, a yield of 2 tons per acre for two cuttings of
clover and timothy has heen taken as a basix for comparison, and T. L.
Haccker’s caleulated feeding values of forage crops have heen utilized
as a basis for determining the number of animals that can he furnished
forage from a given acreage of the various forage crops compared.
Feeding records from the farms at Northfield show that 10 acres of
clover and timothy, producing a total product of 20 tons, will furnish
suflicient roughage for 10 cows for the six winter months, Novemher
to Mayv., The calculated cash value of the nutrients in this product is
5127, (Table XLIL) When fodder corn yields 3 tons per acre. the
calenlated cash value of the nutrients from [0 acres is ST, Tf 8127
worth of nutrients in hay will furnish forage for 10 cows for «ix
months, $147 worth of nutrients in fodder corn will furnish forage for
11 cows for six months ($127:10 1 $147 1y or 11).

More stock can be supported per given area of kid with fodder corn
vielding 3 tons per acre than with hay vielding 2 tons per acre: but
hecause gross receipts are thus inereased, it does not follow that the
net receipts are also increased. The cost of producing the forage
must now be taken into consideration, and the accompanying tables
show the relation which cost of producing forage crops bears to net
profits from the varying number of cows which it is possible to sup-
port on a given acreage of land with the various forage crops compared
at average, maximum, and minimumn yields. Product, labor, and grain
rations per cow are constant factors in these tables of comparison.
whereas the cost of forage per cow is variable, the variation arising
from the difterence in the cost of producing the respective forage erops.
In order to show the influence which cost of producing forage has
upou the profits in feeding cattle and thux to compare the relative
profits from various forage crops. the entire profits arising from the
maunufacturing of grain and forage into milk products are reduced
tinally to profit per acre of forage cron.
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TABLE NLIL—Yen acees of clover and timothy fwy ab 2 tons per acre ». len acres of

Sodder corn at 3 tons per acre.

[Fed to cows of high productiveness—average hutter-fat product per cow for 6 months = §33.90.)

1. Coyrararive Ner VALues or Foon NUTRIENTS.

Clover and timothy:
To cost of producing 10 acres hay, at $6.97. ... ... ...
By value 10 acres hay, 20 tons, at $6.35 . .. ... . .eoi. ...
Net value of food nutrients....... ... .. ... et

Fodder corn:
To cost of producing 10 acres fodder corn, at $12.20............
By value 10 acres fodder corn, 30 tons, at $4.90. ... ........
Net value of food nutrients........... .

2. ComparaTive Cost oF RoucHAGE PER Cow.

Cost per cow for hay roughage 6 months._.... . .. ... ..........
Cost per cow for fodder-corn ronghage 6 months....__.............

3. CoMpPArRATIVE NET PROFITS.

$127. 00
57.30

127.00 127.00

25.00
147.00 147.00

$6.97
11.09

Clover and timothy—10 cows supplied roughage for 6 months from 10

acres:
By cash—product 10 cows 6 months ... ... ... . ... ...
To interest charges (10 eows, at 340), $400 at 5 per cent per an-
num for 6 month~. ... ...

To labor, 10 cows 6 months .. iiiiaiaaas
To grain rations, 10 cows 6 months. ... .. .. ... ...

Fodder corn—11 cows supplied roughage for 6 months from 10 acres:
By cash—product 11 cows 6 months .. .. .. ... ... ... .....

To interest charges (11 cows, at $40), 5440 at 5 per cent per an-
num for 6 months. .. iiiiiaaa..

To labor, 11 cows S months ... ... . ...

To grain rations, 11 cows 6 months .1 . . .o ...

To cost of producing fodder-corn roughage ... ._._....... ...

Netprofit. ... ...

Note.—The net profit derived from feeding the product of ten acr

$339. 00

$10. 00
105. 00
71.00
69. 70
83.30

339.00 339,00

372,90

11.00
115. 50
78.10
122.00
46.30

372.90

372,90

es of clover and

timothy hay, vielding 2 tons per acre, to ten cows is 837 greater than the profit in
teeding the produet of ten acres of fodder corn, yielding 3 tons per acre, to eleven
cows,  On an acreage basis the profit from the hay crop amounts to $8.33 per acre
and from the fodder corn $4.63, or a difference of* $3.70 per acre in favor of the hay
The margin between the total expense and the gross produet has been so
greatly influenced hy the cheap cost of hay production that the net profit is greater
for ten cows than for the eleven cows which have heen fed the more expensive
roughage.

Crop.

ey -

WA - Non S —06——=)
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Tapre NLIIL—Ten acres of clover and timothy hay at 2 tons per aeve v, ten aeres of fod-

der corn at 3% tons per acre.

{Fedd to cows of high productiveness—average butter-fat product per cow for 6 monthe=§33,%).]

1. CoMParaTveE Nrr Varves or Foon NUTRIENTS.

Clover und timothy:

To cost of producing 10 acres hay, at 36,97 ... ... ___. .. .. 64, 70

By value 10 acres hay, 20 tons, at $6.85. .. ... . ... .. ... _....
Net value of food nutrients. ... . ... ... ........ 27.30
127.00

Fodder corn:

To cost of producing 10 acres fodder corn, at $12.20.__....... 122. 00

By value 10 acres fodder corn, 35 tons, at $4.90......._.._...
Net valne of food nutrients. . ......o.._...._....... .. 49.50
171.50

2. Conprararive Cost o RoucHAGE PER (‘ow.

(fost per cow for hay roughage 6 months .. ... ...... .. ... .. $6.97
Cost per cow for fodder-corn ronghage 6 months. .. ....._..._.... 9.38

3. CoyMpPARATIVE NET PrOPIIN,

Clover and timothy—10 cows supplied roughage for 6 months from

10 aeres: ¢
By cash—product 10 cows 6 months .. ... ... ... .. .. ...
To interest charges (10 cows, at $40), $400 at 5 per cent peran-
numfor6months ... Lo L. $10. 00
To lahbor, 10cows 6 months ... ... ... ... . .. .. . ... .. 105. 00
To grain rations, 10 cows 6 months. ....._.. ... ... ... _. 71.00
To vcost of producing hay roughage. . ......_.._.. ... ... ... 69.70
Netprofit. ... . ... .. 83.30
339.00
Fodder corn—13 cows supplied roughage for 6 months from 10
acres:
By cash—product 13 cows 6 months ... ... . ... .. ... ...
To interest charges (13 cows; at 840), $520 at 5 per cent per an-
num for6 months (..o . 13. 00
Yo labor, 18 cows6months ... . .. 136. 50
"To grain rations, 13 cows 6 months .. ... .. . 92.30
To cost of producing fodder-corn roughage .. .......... . ... 122.00
Netprofit ... ... ... ... .. ... 76.90
440. 70

B127. 00

127. 00

171. 50

171. 50

$339. 00

338, 00

440, 70

440,70

Nore.—The net profit derived from feeding the product of ten acres of clover and
timothy hay, yielding 2 tons per acre, to ten cows is $6.40 greater than the profit in
feeding the product of ten acres of fodder corn, yielding 3% tons per acre, to thirteen
cows.  On an acreage hasis the profit from the hay crop amounts to #8.33 per acre
and from the fodder corn 57.69, or a difference of 64 conts per acre in favor of the
hay crop. The margins between total expense and gross product are nearly identical

when hay yields 2 tons per acre and fodder corn 34 tons.
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TasLe XLIV.—Ten acres of cloverr and tincthy hay at 2 lons per acre v. ten acres of
Jfodder corn at 4 lons per acre.

{Fed tu cows of high productiveness—average hutter-fat product per cow for 6 months=§33.90.]
1. CoMmpPaRrATIVE NET VaLUks or Foon NUTRIENTS.

Clover and timothy:
To cost of producing 10 acres hay, at $6.97
By value 10 acres hay, 20 tons, at $6.35 £187.00
Net value of food nutrients

127. 00
Fodder corn:

To cost of producing 10 acres fodder, at $12.20
By value 10 acres fodder, 40 tons, at $4.90 . 1486. 00
Net value of {ood nutrients

196. 00
2. CoyprArarive Cost oF ROUGHAGE

Cost per cow for hay roughage 6 months ; 86.97
Cost per cow for fodder-corn roughage 6 months ................. 8.13

3. CoMPARATIVE NET PROFITS.

Clover and timothy—10 cows supplied voughage for 6 months
from 10 acres:
By cash—product 10 cows 6 months $339. 00

To interest charges (10 cows, at $40), $400 at 5 per cent per an-
num for8months . oo oo ... $10. 00
To labor, 10 cows 6 monthe .. ... ... . ... ... .. . 105. 00
To grain rations, 10 cows 6 months 71.00
To cost of producing hay roughage . 69. 70
Net profit ... ... .. 83.30

339.00  3%9.00
Fodder corn—15 cows supplied roughage for 6 months from 10

acres;

508. 50
To interest charges (15 cows, at $40), 3600 at 5 per cent per .
annum for 6 months 15.00
To labor, 15 cows 6 monthe .. ... ... ... ... ..... R 157. 50
To grain rations, 15 cows 6 months ... ... .. . aaiaan. 106. 50
To cost of producing fodder-corn roughage 122.00
Net profit 107.50

508.50  508.50

Nore.—Fodder corn yielding 4 tons per acre increases the margin of profit from
ten acres of this crop fed to fifteen cows to a point where the profit is $24.20 greater
than that derived from ten acres of hay yielding 2 tons per acre and fed to ten cows.
On an acreage basis the profit from the hay crop amounts to $8.33 per acre and from
the fodder corn $10.75, or a difference of $2.42 per acre in favor of the fodder-corn
erop.

This table and Tables XLII and XLIIT indicate clearly that when fodder corn is
raised and fed to highly productive cows the yields of this erop must be nearly
double those of elover and timothy, in order to yield equal profits,
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Tasue XLV.—Ten acres of clover and timothy at 2} tons per acre v, ten aeres of Jodder
coin at f tons per uere.
[Fed to cows of high productiveness—average butter-fat product per cow for 6 montly = £33.90.]

1. Comprararive Nt Varnues orF Foon NUTRIENT=,

Clover and timothy:

To cost of producing 10 acres hay, at $6.97. ... 1. ... ... 69, 70
By value 10 acres hay, 25 tons,at $6.35 .. ... ... ....... $158. 75
Net valne of food nutrients. . ... Pt 89.05

158.75  158.7H

Fodder corn:

To cost of producing 10 acres fodder, at $12.20.. .. ........_ .. 122.00
By value 10 acres fodder, 40 tons, at $4.90 ..ol 196. 00
Net value of food nutrients..................._..._... 74.00

196. 00 196, 00
2.-Cosrararive Cosr or Rovanaae per ('ow.

Cost per cow for hay roughage 6 months. ... .._.____....._._.__. $5.21
Coxt per cow for fodder-corn roughage 6 months ... ... _._....... 8.13

3. CoMPARATIVE NETP Prorrrs.

Clover and timothy—12 cows supplied roughage for 6 months from
10 acres:

By cash—product 12 cows 6 months ... ... ... ... $406. 80
To Interest charges (12 cows, at $40), $480 at 5 per cent per an-
num for 6 months .o oo .. $12. 00
To labor, 12 cows 6 months ... ... . ... .._....... 196.00
To grain rations, 12 cows 6 months ... ... ... .. . ... 85. 20
To cost of producing hay roughage ... _...__....... 69. 70
Net profit .. ... . ... 113.90

406.80 406.80

Fodder corn—15 cows supplied roughage for 6 months from 10 acres:

By cash—product 15 cows 6 months ... . ... .. .. ... 508. 50
T interest charges (15 cows, at $40), $600 at 5 per cent per an-
num for 8 months ... o L ..., 15.00
To lubor, 15 cows 86 months...... .. . ... ... _....... .. 157.50
To grain rations, 15 cows 6 months. ... ... . ... .. 106. 50
To cost of producing fodder-corn roughage ... ... .. .. 122.00
Netprofit ...ooo oo .. 107.50

508,50 508, 50

Nore.—Clover and timothy hay vielding 2} tons per acre will produce enough for-
age on ten acres to support twelve cows six months, and yield a net profit $6.40
greater than that derived from fifteen cows fod roughage in the form of fodder corn
vielding 4 tong per acre.  On an acreage bhasis the profit from the hay crop anonnts
to §11.39 per acre, and from the fodder corn $10.75, or a dilierence of 64 cents m
favor of the hay crop,
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Tasre XLVL—Ten aeres of fodder corn at 3} tons per aere v ten acres of ensilage
corn at 10% tons per acre.
[Fed to cows of high productiveness—average butter-fat product per cow for 6 months==833.40.]
1. Cosrararive NEr Varres oF Foop NUTRIENTS.

Fodder corn:

To cost ol producing 10 acres fodder corn, at $12.20 $122.00 -

By value 10 acres fodder corn, 35 tons, at $4.90 8171, 70

- b K
Net value of food nutrients 49.50

171,50 171.50

Ensilage:
To cost of producing 10 acres ensilage corn, at $18.21 182. 10
By value 10 acres ensilage, 105 tons, at $1.88 197. 40
Net valune of food nutrients 15.30

197.40  197.40

20 Conparative Cosr or RoucHaGge rEr Cow.

Clost per cow for fodder-corn ronghage 6 months 89.38
I o f=2
Cost per cow for ¢nsilage roughage 6 months 12.14

3. Compararive Ner ProFITs.

Fodder corn—I13 cows supplied roughage for 6 months from 10
A res:

$13.00

136. 50

92. 30

To cost of producing fodder-corn roughage 122,00

Net profit 76.90
440.70 440.70

Ensilage—15 cows supplied roughage for 6 months from 10 acres:
By cash—product 15 cows 6 months 508. 50
To interest charges (15 cows, at $40), $600 at 5 per cent per

annum for 6 months 15. 00

157. 50

106. 50

To cost of producing ensilage roughage 182.10

Net profit 47,40

508. 50 508. 50

Nore.—The relative merits of fodder corn cured in the field as compared with
corn stored in the silo are indicated in this table. A yield of 10} tons of green fod-
der corn ix the equvalent of a yield of 3} tons of field-cured fodder. It should be
remembered that the amount and digestibility of the food nutrients in the two foods
form the hasis for determining the comparative number of cows that may be fed on
cach product, and therefore the net profit,

The net profit from thirteen cows fed field-cured fodder corn exceeds the profit
from fifteen cows fed silage hy §29.50 for six months.  On an acreage basis the profit
from the fodder-corn crop amounts to $7.69 per acre and from the ensilage $4.74, or
a difference of 82,95 per acre in favor of the fodder corn.

As s well known, a given acreage of fodder corn when cut and stored in the silo
will support more stock than when field cured.  The high cost of producing ensi-
lage, however ($18.21 an acre), reduces the margin of profit for fifteen cows in this
instance below the margin of profit received from feeding thirteen cows the cheaper
ronghage in the form of field-cured fodder corn,
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Fapre NLVIL—1en acres of tmothy and clover at 3 tons per acre v. ten ucres of fodder

corn at & tons per acre v. ten acres ensilage corn at 15 tons per acre.

[Fed to cows of high productiveness—average butter-fat product per cow for 6 months=833.90.]

1. ConparaTIiVE NET VALUER oF Foop NUTRIENTS.

Timothy and clover hay:

To cost of producing 10 acres hay, at $6.97 ... ............ ... $69. 70
By value 10 acres hay, 30 tons, at $6.85 ..._._ . ... ... ... ...
Net value of food nutrients......._._...._. ... ... ... 120.80
) 190. 50
Fodder corn: -
To cost of producing 10 acres fodder corn, at $12.20.._...... ... "122. 00
By value 10 acres fodder corn, 50 tons, at $4.90.. ... ........ ..
Net value of food nutrients.............__..... P 123.00
245. 00
Ensilage corn:
To cost of producing 10 acres ensilage corn, at $18.21 ... ... __. 182, 10
By value 10 acres ensilage corn, 150 tons, at $1.88. ... ... ...
Net value of food nutriente. .. ... .. . ... . .. ... .. 99.90
282,00

2. ComparaTIvE CosT orF RovaHAGE PER (ow.

Cost per cow for hay roughage 6 months. . ... e $4.63
Cost per cow for fodder-corn roughage 6 months ... ... . ... 6.42
Cost per eow for ensilage roughage 6 months ... ... ... .. .. 8.28

3. ComMparaTIVE NET PROFITS.

Timothy and clover hay—I15 cows supplied roughage for 6 monthe
from 10 acres:

By cash—product 15-cows 6 months ... ... ... ... ..

To interest charges (15 cows, at $40), $600 at 5 per cent per
annum for 6 months. .. ... ... .. ... 315. 00
To labor, 15 cows 6 months . ... ... ... ... .. .. .. ... ... 187.50
To grain rations, 15 cows 6 months . .. ... .. ... ... .. 106. 50
To cost of producing hay roughage. .. ... ... ... .. ... .. .. 69. 70
Netprofit ... 159.80

508, 50

Fodder corn—1% cows supplied roughage for 6 months from 10 acres:

By cash—produet 19 cows 6months ... .. .. ... . ... ..

To interest charges (19 cows, at $40), $760 at & per cent per
annum for 6 months. ... oL L. 19. 00
To labor, 19 cows 6 months ... ... ... .. ... ... ... ... .. 199. 50
"T'o grain rations, 19 cows 6 months. ... ...................... 134. 90
T eost of producing fodder-corn roughage. ..._........... ... 122, (%)
Netprofit . ... 168.750

t44, 10

$190. Ht)

190, 50

245, (%)

282, 00

$508. 50

A0R. Ap

tdd, 10

tid4. Lo

-

-
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Ensilage corn—22 cows supplied roughage for 6 months from 10 acres:
By cash—produet 22 cows 6 months _ $745. 80
To interest charges (22 cows, at 340), $880 at 5 per cent per
annum for 6 months : $22. 00

156. 20
To cost of producing ensilage roughage .. ... . . ... .. _....... 182.10
Net profit.

745,80 745. 80

Nore.—This table compares the profits in feeding clover and timothy hay, fodder
corn, and ensilage from a given area of land producing maximum yields of each for-
age crop.

Fodder corn yielding 5 tons to the acre returns a greater net profit than either the
hay crop or ensilage at the given vields. On an acreage basis the profit from the
hay crop amounts to $15.98 per acre, from the fodder corn $16.87, and from the ensi-
lage $15.45, or u difference of 89 cents per acre in favor of the fodder ¢orn as eom-
pared with hay, and $1.42 per acre asy compared with ensilage.

TaBLe XLVIUL—Niwe wnd one-half acres of clover und timothy hay at 2 tons per acre
and one-half uere of mangels at 16 tons per acve v. 10 acres of ensilage corn at 10 tons
per acre,

[Fed 1o cows of high productiveness—average butter-int product Per cow for 6 monthx=$33.90.]
I. Comrararivi Ner VaiLuks or Foob NUTRIENTS

Clover and timothy and mungels:
To cost of producing 93 acres hay, at$6.97. . ... .. _...____... $66. 22
To cost of producing 3-acre mangels, at $34.081
By value 9} acres hay, 19 tons, at $6.35 $120. 65
10. 40
47,79

131.05 181,05

Ensilage: :
To cost of producing 10 acres ensilage, at $18.21 182. 10
By value 10 acres ensilage, 100 tons, at $1.88 188. (})
.90

188.00 188,00

2. CoMparatTIVE Cost or RoucHAGE PER Cow.

Cost per cow for hay and mangels roughage 6 months
Cost per cow for ensilage roughage 6 months

3. Compararive NET PrOFITS.

Clover and timothy and mangels—10 cows supplied roughage for 6
months from 10 acres: ’
By cash—product 10 cows 6 months )

To interest charges (10 cows, at 340), $400 at 5 per cent per
annum for 6 months....__.._ ... ... ... ... ... _. $10. 00
To labor, 10 cows 6 months 105. 00
To grain rations, 10 cows 6 months 7100
To cost of producing hay and mangels roughage 83. 26
Net profit 69.74

$:339. (0

339,00 339.00
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Fnsilage—14 cows supplied roughage for 6 months from 10 acres:

By cash—produet 14 cows, 6 months ..o . ... £474. 60
T interest charges (14 cows, at $40), 5560 at 5 per cent per
annum for 6 months. .o L ... 14,00
To labor, T4 cows, 8 months ______ .. s 147,00
Tograin rations, 14 cows 6 months _ L. ... ... 4y, 40
Toeost of producing ensilage voughage. ..o .. 182,10
Net profit .. 32,10

474600 474,60

Norvi—Mangels are not grown to any extent in the Middle West on account of the
high cost of production, and hecause popular eredence is given to the statement that.
areen food in the form of ensilage can he prepared much cheaper.  An average yield
ol nangels of 16 tong per acre is used in this table in comparison with hay at 2 tons
and ensilage corn at 10 tons per acre. This table compares the relative profits from
feeding a given acreage of hay, and an additional feed of & pounds to 10 ponnds of
root=. with ensilage feeding.  Ten acres of land will produce roughage in the form of
enstlage (at 10 tons per acre) for 1'(1111'&*01} cows for «ix months, and the same aereage
devoted to hay and mangels (nine and one-half acres of hay and one-half acre man-
gebar will furnish roughage for ten cows for six months.  The net profit. however,
= in favor of the hay and mangels by 337,64, owing to the less proportional cost of
production to gross product.  On the hasig of acreage devoted to forage production
the profit from the hay and mangel crops amounts to $6.97 per acre, and from the
ensilage 83.210 or an inerease in net profit per acre in favor of the hay and mangels
of 35,76,

The preceding tahles. Nos. XLIT to XLVIIT, illustrate most forei-
bly the great influence which the cost of pm(hu ing forage has upon
the net profits dervived from daivy cows.  The relative net profits illus-
trated by these tables are not applicable to any and all herds of cattle,
but illustrate in a general way the comparvative effects of cheap and
expensive forage on the net profits in feeding and managing live stock.
The net profits will vary with the productive eapacity of the animals
fed and with market prices for products <old.  With cows vielding n
large gross product the net pmht\ may he greater when a lirge num-
ber of animals are fed expensive ronghage from a given acre age than
when a small number ave fed cheap roughage from the xame acreage.
Thix fact ix illustrated in Table NLIV and in fig. 11, and may be
explained by the fact that when cows ave highly productive the total
product from a large number of animals ix inereased to that sum above
the total expense. which leaves a greater margin of profit than ix
secured with a smaller number of cows that ave fed at a mueh smalier
eXpense,

With cows of low productive capacity. however, the greatest not
profit i nsually =ecuved with low expense, secured hy feeding forage
crops low in cost of production. This condition ix explained hy the
fact that the expense of keeping “*serab cattle™ can not he reduced in
proportion to the decrense in produet as compared with aood cattle.
Food of maintenance and labor cost of keep are approximately the
same for a moor cow ws fora vood cow,  Tnferes charees and oiin
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rations are usually less for the poor cow than for the good cow, but
it is impossible for any feeder to reduce the total expense for a
poor cow in proportion to the decrense in her product as compared
" with the product of a good animul.  Thus, when gross product per
animal is low and cost of producing forage is high, the margin of
profit from a large number of cows ix less than the margin of profit

. TEN ACRES HAY YIELDING 2 TONS PER ACRE — F£D 70 COWS OF Mo PRIDYCTIVENESS.
F339.92 GROSS PRODUCT 10 COWS  6MO

B 25570 10741 EXFENSE 10 COWS 6 M0.

TEN ACRES FODDER CORN YIELDING 4 TONS PER ACRE — FED TU COWS OF HIGH PRODYCTIVENESS.
B50850 GROSS PRODUCT 15 COWS € Mo.

E 40190 TOIAL EXPENSE /5 COWS € #0.

YEN ACRES HAY YIELDING 2 TONS PER ACRE — F¥0 TU COWS OF LOW PRODUCTIVENESS.
Baor70 Gross PRODUCT 10 CoWS 60
B199.10 TOTAL EXPENSE 10 COWS 6/10.

o - TEN ACRES FODDER CORN YIELDING 4 TONS PER ACRE —~ FED 70 COWS OF LOW ARODYCTIVENESS.
4 B 31135 cRoss PRODUCT 15 COWS € MO,

N B3/749 ToralL FXPENSE 15 cows 6 Me.

Fie. 11L.—The effeets of eheap and expensive forage crops on the net profits from cows of ligh
and low productiveness graphically illustrated.,

The chart is hased on figures shown in Tables XLIV and XLIX, The black rectangles indieate

R protit or tosx, When fed to cows vielding a large product, fodder corn yielding 4 tons per acre and
1 costing $12.20 an acre to prodaee is shown by 1 and 2in this chart to he more profitable than mixed

N clover and timothy hay yielding 2 tons per aere and costing $6.47 per acre to produce. The larger
yields of fodder corn allow more cows to he Ted forage from @ given acreage than in case of hay, and,

‘ with cach additional cow fed forage in the form of fodder corn, the gross product is increased by
N §33.90 anad the expenses by only &2 Thus the gross product inereases with cach additional cow

| T
t fed ona given aercage ata faster rate than the expenses, and the net profit—or margin between
j expenses und gross product—is widened to a point which is greater than the net profit from ten cows

! fed the less expensive forage in the form of clover and timothy hay. . X
a. When these same forage crops, under the same conditions, are fed to cows of lower productiveness,
the results are the exact converse of those obtained from cows of relatively high productiveness.
¥ The gross product obtained fromn the cows of low productiveness, as shown in 3 and 4, is61 per cent
4 of the gross product obtained from the cows of relatively high productiveness, as shown inland 2,
! and the expenses for production 78 per cent for those cows fud hay and 79 per cent for those fed fod-
der corn. It muy he seen that the expenses for production—in ease of the cows of low productive-
ness—have not heen reduced in the same proportion as has the gross product ax compared with cows
of high productivencss, The net profits, therefore, can not he as high as for the cows yielding a rela-
tively high gross produet, and the proportionately higher expenses for production when fodder corn
is fed indicate that the smaller group of cows of Tow productiveness fed hay will return the greatest
nct profit.  The larger yields of fodder corn permit more cows to he furnished forage from a given
. acreage, but when the cows are of low productiveness the gross product inereases with each addi-
tional cow by $20.77 and the expenses for production by 821.13, and as the expenses increase at a faster
rate than the gross produet, the result is a small loss from the group of cows fed fodder corn, whereay

¢ a small profit results from the smaller group of cows fed forage in the form of hay.

from a smaller number of cows sustained on cheap forage.  This fact
| ix well illustrated in Tables XT.IN, T, and LI. and in fig. 11, in which
‘[ the net profit from a =mall group of poor cows fed cheaply is com-
pared with the net profit from a lurger group of poor cows fed on
niore expensive roughage.  These tables are made up from statistics
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collected at Northfield, Rice County, Minn., on a farm where the cows
are less productive than those whose records have been use in Tables
XLII to XLVIIL
Tamwe XLIX.—Ten aeres of clover and timothy hay at 2 tons per aere v ten acres of
Jodder corn at 4 lons per acre.
iFed to cows of low productiveness—average butter-fat product per cow for 6 months=:$20.77.]
1. CoMPARATIVE NET VALUES oF Foop NUTRIENTS,

Clover and timothy:

To cost of producing 10 acres hay, at $6.97 ....._...._ ... ... $69. 70
By value 10 acres hay, 20 tons, at $6.85 .. ... ............... $127. 00
Net value of food nutrients..... ... ........ .. .. .. 97.30

127.00  127.00
Fodder corn:

To cost of producing 10 acres fodder, at $12.20. ... ... ... ..... 122,00
By value 10 acres fodder, 40 tons, at $4.90. .. ... ... ... . .. .. 196. 00

Net value of food nutrients................ ... .. . _. 74.00

196.00  196.00
2. CoMparaTivie Cost oF RovGhacr per Cow.

Cost per cow for hay roughage 6 months....... ... .. s $6.97
Cost per cow for fodder-corn roughage 6 months. ... ... ....... 8.13

’

3. Compararivi Ner Rerurs,

Clover and timothy—10 cows supplied roughage for 6 months from
10 acres:

By cash—product 10 cows 6 months ... ... ... ... ... %207.70
To interest charges (10 cows, at $28), $280 at 5 per cent per
annum for 6 months. ... .. . .. ... $7. 00
To labor, 10 cows 6 months ... .. ... .. . 98. 30
To grain rations, 10 cows 6 months .. ... .. . __ s 24.70
To cost of producing hay roughage ... ... .. ... 69, 70
Netprofit .. ... . .. ... 8.00

207.70  207.70

By cash—product 15 cows G months ... ... ... 311, 55
To interest charges (15 cows, at $28), 8420 at 5 per cent per
annum for 6 months. ... ..o oo oL 10. 50
To labor, 15 cows G months ...._....__.... ... ... 147. 45
To grain rations, 15 cows 6 months ..____._...__.____ ... _. 37.05
To cost of producing fodder-corn roughage ......_._.....__.. 122,00
Netloss...... ... .. 5.45

317.00  317.00

Nore.~—It may be seen from Tahle XLIX that when fodder corn yields 4 tong per
dere and clover and timothy hay 2 tons the profit is greatest for the hay, which has
heen fed to five cows less than the namber to which fodder corn was fed.

On an acreage basis the profit from the hay erop amounts to 80 cents per acre, and
the loss from the fodder corn amounts to 54 contx per acre—a difference of $1.000 ey
acre in favor of the hay erop. .

When the gross prodnct of the cows was largre, as in Table XLIV, {he greatest,
profit was made from the fodder corn. 1n Table NLIN it may be seen that the
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gross product of the ten poor eows i 61 por cent of the gross product of the ten good
cows (Tahle XLIV) and the total expense for the ten poor cows is 78 per cent of
the total expense for the ten good cows. TFor the fliteen cows fed {cddcr corn the
gross product is 61 per cent of the product of the good cuws, and the total expense
749 per cent. .

Thus, while the gross products have decreased to Gl per cent of the products of
the good cows, the expenses have not decreased in the same proportion, and,
morcover, the expense is proporiionately less for the cows fed on hay than for
those fed on fodder corn; hence the greater net profit from those fed on hay.

TaBLE L.—Ten acres of fodder corn at 3% tons per acre v. ten acres of ensilage corn at 10}
tons per acre.

[Fed to cows of low productiveness—average butter-fat product per cow for 6 months=2820.77.]

1. COMPARATIVE NET VALUES oF FocD NUTRIENTS.
Fodder corn:

To cost of producing 10 acres fodder corn, at $12.20.......... $122,00
By value 10 acres fodder corn, 35 tons, at B490. ... $171. 50
Net value of food nutrients ... oot 49.50

17150 171.50

Ensilage:
To cost of producing 10 acres ensilage corn, at $18.21._....... 182. 10
By value 10 acres ensilage, 105 tons, at $1.88 ....oooceennnnn 197. 40
Net value of food nutrients.._........... e 15.30
197,40 147.40
2. ComparaTIVE Cost oF RovcHAGE PER Cow.
Cost per cow for fodder corn roughage 6 months . ... S9.38
Cost per cow for enxilage roughage 6 months ... ..c..ooooonn 12.14

3. CoMPARATIVE NET Loss.

Fodder corn—I13 cows supplied roughage for 6 months from 10

acres:
By cash—product 13 cows 6 months ...t $270. 01
To interest charges (13 cows, at $28), 5364 at 5 per cent per
annum for 6 monthe . .. ei i $9. 10
To labor, 13 cows 6 months .2 o e 127.79
To grain rations, 13 cows 8 mMOoNths oo oe e 32.11
To cost of producing fodder-corn ronghage ..............---. 122,00
Net JO8S. ot e e e came e 20.99
: 291,00 291.00
Ensilage—15 cows supplied roughage for 6 months from 10 acres:
By cash—product 15 cows 6 months ....ooiieooommnnonnn. 311. 55
To interest charges (15 cows, at $28), 3420 at 5 per cent per
annum £or 6 MONts. . o e o e e 10. 80
To labor, 15 cows Gmonths ... ieeiiiiiiii e 147. 48
To grain rations, 15 cows 6 months ... i 37.05
To cost of producing ensilage roughage. _....c.ooooooaannonn- 182.10

S a1 VIR 65.55

377.10 377.10

Nork.—In this comparison neither group of cows has created any net profits, but
the loss is least for those animals fed on the cheapest forage. On an acreage basis
the net loss from the fodder-corn crop amounts to $2.10 per acre and {rom the vnsi-
lage corn $6.55 per acre, or a difference of $1.45 per acre in favor of the fodder corn.
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Fhe gross product of the thiveen puoitcows led lodder corn is 61 per cent of the
wross product of the thirteen wood cows, shown in Table XLVI, fed fodder corn, and
the total expense S0 percent. For the fifteen poor cows fed ensilage, the gross prod-
et 1= 61 per cent of the gross product of the fifteen good cows shown in Table XLVI
fed ensilage, and the total expense 82 per cent. Thus the total eXpense is propor-
tionately less for the cows fed fodder corn than for those fed ensilage; hence, the

et Joss i< least from the group of animals fed fodder corn.

Tavie Ll—Tvn aeres ol clurce and timothy af 23 Aous per acee e len qeres of jodder

corn at .4 tons per acre.

Fed o cows of Taw broduetiveness—average butter-fug product per cow for 6 months = §20.77.]

1. Compararive Nur VaLres or Foon Nurriests,

Clover and timothy:

To vost of producing 10 acres hay, at $6.97_ ... ... ... $69. 70
By value 10 acres hay, 25 tons, at $6.85..__ ...
Netvalue of food nutrients ... 89.05

158. 75
T wlder corn:

Tocost of producing 10 acres fodder corn, at $12.20___..___. 122,00
By value 10 acres fodder corn, 40 tons, at $4.90_ . ... ..
Net value of food nutrients... ... 74.00
196. 00
2o Compararive Cost or Rovanaae rer Cow.
Costpereow Tor hay roughage 6 months. ... $5.51
Cost per cow for fodder-corn roughage 6 months 8.13
3. Comrararive Ner Rervgs.
Cloverand timothy—12 cows supplied roughage for 6 wonths from
T aeres:
By cash—product 12 cows 6 months_ ... ... ceeeeaeaaa.
To interest charges (12 cows, at $28), 8836 at 5 per cont per
annum for 6 months 88, 40
To Tabor, 12 cows 6 months 117. 96
Towrain rations, 12 cow 29, 64
To coxt of producing hay roughage 69.70
Netprofit. ... ... ... . 23.54

S 249,24
Fodder corn—15 cows supplied roughage for ¢ monthy from 10
Qeres:
By cash—product 15 cows months
To interest charges (15 cows at $28), $420 at 5 per cent per

i for 6 wonths L 10. 50
Todabor, 15 cows 6 months .. 147. 45
Tor erain rations, 15 cows 6 months. ... 77 37,05
To coxt of producing fodder-corn roughage. ... . . ___ . 122,00

Net loss

517,00

S158. 75

158.75
196. 00

196. 00

$249. 24

249, 91

.45

S17. 00

Nore.—With clover and timothy hay yielding 22 tons beracre enough forage can
be produced on ten acres to support twelve cows for six months, Twelve cows of

sundl productiveness when fed hay for forage give a net retur of $23.54,

Iifteen
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cows fed on fodder corn from the same acreage return no net. profif, hut are fed at a
loss of $5.45. On an acreage basis the profit from the hay crop amounts to 52.35 per
acre and the net loss from the fodder corn 54 cents per acre, or 4 difference of $2.89
per acre in favor of the hay crop.

The gross product of the twelve poor cows fed hay is 61 per cent of the gross
product of twelve good cows fed hay, as shown in Table XLV, and the total expense
77 per cent. For the fifteen poor cows fed fodder corn the gross product is 61 per
eent of the gross product of the fifteen good cows fed fodder corn, as shown in Tahle

XLV, and the total expense 79 per cent.

Thus the total expense is proportionately less for the cows fed clover and timo-
thy hay than for those fed fodder corn and the margin of profit is greatest for the
cows fed on hay.

Tanri LII.—Relative net profils from ten acres of land devoted to the growth of foraye
erops and the product fed to cows of Tigh and low produckiveness.

1

i Number \ | Gross Total |
| Yield | ofani- | Produc- |product i,y o Net Net
Forage erop. Iper acre, - mals fed | tiveness of - of cows, |7 %xl ' profit, six; loss, six
in tons, foragesix’ animals, | six i months months, ! months,
months, ! ‘ months. | A :
[ [ S e I i
i
Clover and timothy ......... 1) n .‘ High ... 37. £199.90
Clover and timothy ......... ; 1 71 Low. 5. 160. 7
Clover and tunothy c........ ; 2 10 ; Nigh .. 39, 2508, 7
Clover and timothy ......... ‘ 2 10 Low ...... 7.7 1499,
Clover and timothy (..., 25, 12 | High ..... b & 292,
Clover and timothy ... 24 12 | Low ...... .2
Clover and timothy ... 3] 15| High ..... 3. D
Clover and timothy 3 15 Low ...... ' LD
Fodder corn... 3 l 11 ‘ High ..... 2.9
Fodder corin. 31 11 | Low bo228.47 |
Fodder corn... 34 ; i 140. 70 |
Foddercorn.. ..., 33 270.01 |
TFodder corna. ... 4 508.50 !
Fodder corn....... + 311.55 |
Fodder corn..... D 644,10 |
Fodder corn....... o 394,63
Clover and timothy 2 L n i
AMangels e 16 10 : High.....| 339.00] .
Clover and timothy ... 2 . el 012 97 | -
NANEOLS « oo e anoee e %[ 10 ‘ Low ...... 20770 1 213. 25 \’ .......... ]
Hove imothy ......... 2 o -p ! =
%I‘“‘l:fl‘:“‘:““”‘ .......... P HighL 0T ‘ 325,050 JLAGD eeeeonnnns
Clover and timothy ......... 24 ol . ! . b 52 o
MATEE]S eneeennnnns o ] 131 Low...-. ; 270.01 J 252.25 i
Eusilage. 10 14 High..... ©474.60 | 442,50
Lnsilage. 10 14 Low ...... 200.78 364.10
Ensilage. 104 15 | High ..... 1 H08. 50 461.10 |
Ensilage......ooooann 103 15 Low...... [ 377.10 1 :
Ensilage............ .. 12 17 | High ..... 198, 30
Ensilage. ..., .. 12 17 Low o.o.... 403.10
Fnsilage. ... .- = 15 22 | High' .10 : 501,30
Ensilage. cooe oo oiiniianaann 15 ! R l LOw...oo. | 468.10 !
i ! |

Nore.—Figures on net profit and loss presented in this table have heen determined
by the methods shown in Tables XTI to L.I.

An examination of those figures in Table LII showing the returns
from the least productive cows reveals the important influence which
cost of producing forage has upon the profits from cows yvielding a
low gross product.  With such animals the margin of profit is greatest
from the fifteen cows furnished hay for roughage that vielded 3 tons
peracre.  Fodder corn yielding 5 tons per acre gave the second largest
returns, and hay at 2% tons per acre the third. The margin of profit
i< wiped out entirely when expensive feeds like enxilage are fed to

poor COWS,
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These statistics, which have been presented in order to show the
influence of cost of producing forage upon the net profits recovered
from the feeding of cattle, warrant the conclusion that whenever any
factors, such as low prices, low productivity in cattle, or long distance
from markets causing Jow local prices, cause a relatively small gross
product from the cattle, the greatest net profit will be recovered by
the uxe of cheap forage crops.  This fact is of particular importance
In the feeding of beef cattle, where the margin of profit is normally
narrvower than for dairy cattle. In such cases the margin of profit can
be materially widened by the use of cheap roughage, such as clover
and timothy hay, whereas the margin of profit tends to be narrowed
and even obliterated if expensive roughage. such as ensilage, is fed to
a larger namber of eattle,  On the other hand, when high prices for
productsprevail, when cattleare highly productive, asincase of intensely
bred milk cows, and where good markets are close at hand, the gross
product from cattle may be increased to a point where the widest mar-
gin of profit ix obtained by feeding the maximum number of cattle o i
given acreage with expensive forage crops, such as fodder corn and
ensilage.  An increase in gross product {rom cattle, made possible by
high-viclding forage crops, such as fodder corn and ensilage, will not
vield a greater profit to the feeder ¢han a small gross produet obtained
from feeding the low-yielding hay, unless the inerease in product is
proportionately greater than the increased expense of production,

Ifrom a purely business standpeint these investigations show that -
cheap forage ia the form of well-cured clover and timothy, alsike,
alfulfa, and bromus will retarn larger profits from a given arca of land
wider average conditions in the Middle West than cither fodder corn
or ensilage.  Certain conditions, previously cited, modify this state-
ment, but, with the present size of farms in the Middle West, with the
present wverage distances from markets, and the present types of dairy
und heef cattle that are being fed by the majority of farmers, cheap
[orage, such as clover and timothy hay, is to be considered the most
potitable roughage. The extensive use of alfalfa in the far West,
of alsike and red clover in the New England States, and red clover in
Wisconsin, Iowa, and Illinois shows that the majority of farmers
consider that ““cheap forage is usually the most profitable.”

Systewss of farming which keep the labor and machinery expense ut
a minimum by the extensive use of grass and legume crops for the
production of pasture and forage for the live stock are popular in many
agricultural regions, such as southern Minnesota, Iowa, and Illinois.
The cconomic worth of these systems of farming is shown in the rela-
tively large net profit per acre which is secured on the farms of thece
regicns, .

The relation which these various forage crops have to the fertility
of the soil has not been included in this discussion, Were this done
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the clover and timothy crop must receive a larger credit per acre for
the improvement which the crop hus madé in the physical and chem-
ical condition of the soil for succeeding crops than can he given to the
corn crop.” ‘ . : ,

A scarcity of labor in any community also favors the hay crop.
Larger applications of Jabor must he made to produce forage in the
form of fodder corn or ensilage than in the form of hay, and harvest
time for the fodder corn and ensilage conflicts In many communities
with the thrashing and plowing season, when labor is particularly
searce and expensive. Increasing the number of cattle, ax may be
done when ensilage ix fed, also ereates a demand for more labor in
milking and feeding, and securing additional reliable labor for this
work is a serious problem in many regions.

The most serious objections that can he made to the wse of timothy
and clover hay for forage are. first. the risk of having clover freeze
out: second, the difficulty of properly curing clover every year so
that the hay may be digestible and free from dust.  The risk of hav-
ing clover freeze out in Minnesota is much lessened if the seed is
sown carly in the spring in a well-compacted seed hed, such as may he
obtained on disked corn land or well compacted early fall plowing.
Clover is killed more by heaving in the soil than by hard winters, and
the heaving of =oil ix greatly lessened if the seed bed was well con-
pacted.  The ditliculty of having clover hay spoiled by excessive rain-
fall can uot, of course, be always guarded against, except as expe-
rience teaches the best methods for handling the crop. If clover is
orown and relied upon as the main forage crop, occasional losses from
freezing out can be easily met by growiny such cateh erops ax fodder
corn and millet, and oceasional lossex from wet weather during haying
time can be met by shredding a portion of the cornerop. Unfavoruble
weather does not ordinarily injure the quality of fodder corn and
ensilage to the extent that it will injure the quality of hay. although
4 wet fall will often decrease the value of fodder corn considerably
through mold and heat in the shocks and the freezing of the bundles
to the ground

The possibilitiex in yields from the various forage crops have much
to do with the relative profits which may be secured. Fodder corn
yielding less than 3% tons peracre ot tield-cured fodder can not, under
any circumstances, be considered as profitable a forage crop ax clover

«The consideration of vilues of wanure has been left for future publications, when
investigations may have given hases for determining the valies per acre of the con-
atittents of manure, so that the manure from clover, with itg larger content of nitro-
ven, and the manure from fodder corn and silage, with their larger hulk and greater
amount per acre of humus-making materialy, may be compared. The relative
amounts and values per acre of the manure from different numbers of cows sup-
ported by the several kinds of roughage will also need to be determined when the
necessary data are made uvailable




TS TH COST OF PRODUCING FARM PRODUCTS,

and timothy hay yielding 2 tons per acre, and under average Minne-
sota conditions a yield of 4 tons per aere must he seenred to make the
two crops comparable as regards profit. Tt is more diflicult to raise
the vields of hay above 2§ tons per aere than .to raise the yields of
fodder corn above 3% tons.  Wet years will favor the comparative
vields of hay and dry vears the fodder corn.  Yields of 4} to 5 tons
peracre from clover and timothy have heen secured during the past
four years at the Minnesota Agricultural Experiment Station in a
live-year rotation of corn. wheat, hay. pasture, and oats, while the
highest vields of field-cured fodder corn ever there recorded have not
exceeded 5 tons per acre.  Cultural experiments in growing fodder
corn at the Minnesota Agricultural Experiment Station <how that the
highest yields have been secured by sowing not less than 3 pecks of
seed per acre of the short-stalked varieties of dent corn commonly
grown in Minnesota in double vows 42 inches apart, on centers, or in
single rows 21 inches apart.  Yields are not only larger where the
fodder corn is sown in this manner, but the fodder ix more digestible,
and thereis less waste in feeding than where less seed per acre is used.
By =owing the erop somewhat later than field corn many weeds can be
destroyed by harrowing, and if the crop is harrowed several times
aflter it is up the heavy growth of fodder, after heing twice cultivated,
will smother the remaining weeds and leave the land in good condition
for suceeeding erops.

While the statistics presented in this problem mayv vary to some
extent with local conditions, they illustrate in a general way the trend
of net profits in feeding cattle with various forage crops under certain
imposed conditions.

SHREDDING CORN STOVER FOR WINTER ROUGHAGE.

In the corn-growing sections of Minnesota, asx well us in those sec-
tions of the corn bele farther south, the practice of shredding the
corn stover and husking the corn hy machinery ix hecoming quite
common. The advantages generally attributed to this method of
handling the corn crop are, first, that it saves a by-product otherwise
wisted; second, that fall work may he completed with more regularity;
third, that the waste stover makes good hedding and leaves no long
cornstalks in the manure; and, fourth, that the fields are cleaned up
better than when the stalks are left standing. and can be tilled more
thoroughly for the succeeding crop.

Were all these advantages attained when the corn crop is husked
and shredded by machinery the practice would not he justified in
good farm management unless the profits from the acreage of corn
shredded had heen inereased to a point in advance of what mieht he
sceured by handling the erop by any other method,  Leaving profit
and loxs for the moment out of consideration, the advantaves attril-
uted to the practice of shredding corn, as previously enumerated, ave
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not all justifiable. Shredded stover can not be considered as a by-
product saved, which would otherwise be wasted, hecause at least one-
third to onc-half the food value of the mature cornstalks can he saved
by pasturing the stalks, and some feeders state that in favorable
autumns the pasture vulue is as great as the shredded stover value.
Fall work can, perhaps, be completed with more regularity if the corn
is cut, shocked, and shredded than if the corn is husked from the
standing stalks during those days when fall plowing should be hur-
ried. The supply of labor and the availability of shredders influence
this tactor materially.  The waste stover undoubtedly makes better
bedding and more valuable manure than the coarse cornstalks,  When
straw is cheap, however, and shredded stover expensive, the bedding
value of the waste stover is of little real importance.  When corn-
stalks are pastured and tramped down by the cattle during the fall
and winter months no great difficalty is experienced in disking and
preparing the lund for small grains, or if the land is plowed the long
stalks when plowed under leave as smooth a seed bed as the corn stubs.

Table LIIT illustrates the relative profit in shredding a given acreage
of corn as compured with producing the same amounts of nutrients in
fodder corn and cornstalk pasture, and devoting the remainder of the
acreage to field corn and picking the ears from the standing stalks.
The comparison is hased on this condition: That 30 acres of ficld corn

are cut and the stover shredded to provide winter roughage for the
cattle. This acreage represents the average corn acreage on 160-acre
farms in southern Minnesota.  Statistics showing the cost of produc-
ing fodder corn, corn cut and shredded, and corn husked on the hill
will be found in detail in Tables XV, XV, and XXIII.

Tapre LILL—Thirty aeres of ficld corn cut and the stover shredded . five acres of fodder
corn and bieenty-five acres of field corn husked from the Jill.

1. Field corn—30 acres cut and shredded:
To cost of production, 30 acres, at $14.74 S442, 20
By 1,350 bushels grain at 30 cents 3405,
By 38 tons stover (1} tons per acre), at $2.84 107
Profit, or dilference hetween cost of production and
value of products

2. Field corn—25 acres husked from stalks, 5 acres fodder corn:
To cost of production, 25 acres, at $11.77; 5 acres, at $12.20
By 1,125 bushe.s grain at 30 cents
By 17} tons fodder corn (31 tons per acre), at $4.90
By cornstalk pasture, 25 acres, at $1.25
Profit, or difference between cost of production and
value of products 99.25

454,50 454,50

Nore.—The feeding value of a ton of stover is estimated by T. L. Haccker at $2.84

as compared with timothy hay when the latter ix worth 6. Thus the total value

ot 38 tons of shredded stover secured fron the thirty acres of field corn is 310792,
6335—Ny. L5—Ui—1b
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Lo Table NLTE G was shown that 3127 worth of nutrients in clover and titnothy has
wonld provide roughage for ten cows six months.  Thus the $107.92 worth of nutri-
ents i corn stover would Turnish szutlicient roughage for cight cows for six months
3127010 1 S107.92 1y or 8). Five acrex of thickly planted fodder corn vielding 34
tons per acre will give a product the nutritive value of which is $85.75, and it the
value of cornstalks for pasture is considered ax only one-third that of the shredded
stever the value per acre may he conservatively placed at $1.25, or o total of 531,25
for fwenty-five acres. The total value of the nutiients from five aeres of fodder corn
and twenty-five acres of cornstalk pasture is 8117, or o trifle more than the value of
the shredded stover frons thirty acres. The cost of producing an acre of corn, ent
and =hredded, s 52.97 higher than the cost of production when the ears are picked
frony the standing stalks, the difference heing ehiefly due to the rental, or ¢ Xpense,
for =hredding machinery and the values consumed in corn binders.  The smaller
cost of production for the fodder corn and the field corn husked from the standing
stalks leaves the greatest net profit, or difference hetween cost of production and
vatne of products, in favor of the plan of devoting a small portion of the corn gronnd
to thickly planted fodder corn and the larger portion to corn grown for cars, which
are fo be husked from the standing stalks, and the stalks to be pastured off by cattle,

Statistical analysis of the cost of producing shredded stover and the
cash value of the nutrients secured in the product would seem to show
conclusively that shredding corn stover ix poor, and not good. farm
econony.  The figures hore given indicate that much cheaper forage
can be provided in the form of fodder corn or clover hay than in the
form of shredded stover, and that shredding corn stover for winter
roughage should he resorted to only in case the hay crop is badly
weathered or other unforeseen conditions demand an additional supply
of roughage when it ix too late to sow a special forage crop.

COOPERATIVE OWNERSHIP OF HIGH-PRICED MACHINERY ON
SMALL FARDMSK,

The average cost of cutting an acre of corn with a corn binder and
three horses at Northfield., Rice County, Minun., is SL.93, of which
87 cents is labor (see Table XVI), 79 (vnts depreciation of machinery
(see Table XII), and 47 cents twine, with an additional (h(ug(‘ of 53
cents per acre for shocking and f\'m; (see Table XVI). and 25 cents
for the cost of picking up the ears broken off hy the corn hinder.
making a total of 52.71 per acre for eutting and shocking by niachinery.
The average number of acres of corn cut each vear on these farms
is approximately 20. It ix obvious that an acre of check-rowed
corn can be cut cheaper by hand than hy machine, for one man can
cut and shock about 1 acre a day by hand (wages 51.50).  In the
case of fodder corn the cost per acre will he only slightly raised for
the machine cutting, hut nearly doubled for the hand cutting.

These statistics ave not presented as an argument against machine
cutting. but merely to emphasize the great cost of cutting eorn by
machinery when only a few acres are cut each year by a machine.
Even though the cost of machine cutting be greater thau for hand cut-
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ting, the machine cutting is altogether desivable, because when corn
reaches the proper degree of maturity the cutting should he done as
rapidly as possible in order to escape frost, and very otten lahorers
are not available, even at prices much above $1.50 per day.

The yearly values consumed per acre in corn hinders are, approxi-
mately, four times as great as in grain binders, and thix difference is
due principally to the difference in acreage cut.  The average yearly
cut of corn per farm on these statistical routes is about 20 acres, and
tor grain 90 acres.  Undoubtedly the depreciation per acre charges
for corn hinders could he decreased to nearly the same level as for
grain hinders if the same aereages were cut each year of each class of
erops, although the wear and tear ona corn hinder is somewhat heavier
than on a grain hinder. '

- In those sections of Minnesota where comparatively small acreages
of corn are grown cooperation in the ownership of high-priced
machines, such as corn binders, will aid in reducing the expenses for
producing a crop which under the most favorable conditions has a high
cost of production.

+ Cooperation in owning high-priced machines, such as corn binders,
ensilage cutters, ote., is often found good husiness policy.  On many
farms of 160 acres or less in xize the annual expense for machinery is
o large as to materially reduce the profits of the husiness.  The
tendency in western agriculture is to invest heavily in farm machinery
on necount of the searcity of labor, and, while thix ix undoubtedly
necessary, it should be remembered that no machine can he employed
and vield u fair profit unless it he employed to nearly its full capacity.
The “*honanza farmer ™ has a great advantage over the **small farmer™
in this respect, and the advantage can be met only by cooperating in
the ownershipof such farm machinesasave adapted to cooperative use.

SUMMARY OF OBJECTS AND RESULTS.

OBJECTS SOUGHT IN COLLECTING STATINTICS OF THE BUSINESS OF
FARMING,

1. To aid in making a study of the business of the farm that it may
he systematically conducted under the hest possible plans.
; 2. To supply many averages which the farmer rarely secures from
. his own business, as cost per acre of various labor operations, and
» cost of producing tield crop products and live stock products.
- 3. To determine the cost per howr of man labor and horse labor on
" farms.
L, 4. To determine the vearly values counsumed in farm machinery.
and the values consamed per acre for the various farm crops.
5. To collect data on the teeding of farm animals as actually carried
out and make comparisons of methods.




N2 TH COST OF PRODUCING FARAT Phobrors

6. Lo sccure practical data cone erning the profits from the ditferent
e animals, and to devise slmplo methods of making records which
will determine the value of each individual animal as a producer, and
the breeding value of the blood of cach animal used as a breeder.

To keep the performance records of dairy cows, and show rea-
sons for profit and loxs on the individual animals.

Lo secure the data necessary to supplement the records of experi-
me llts in crop rotations made by experiment stations, that the net
[)mht\ from the various rotations may he compared.

To determine and compare the net profits in various systems of
pwwnt day agriculture.

To assist the farmer to so organize his business that such
:n'l'ungcment of crops and live stock mav he made as will give the
largest net returns.

L1. To collect maps of actual sury eys from many farms to be used
in working out examples of reorganized field plans with systematic crop
rotations,

12, To assist in innugurating simple svstems of accounts for the
hn 1 l)usmo“ and the farm household.

To secure data concerning the farm home, as the cost of living,
llw value of foods grown on the farm. and the cost of hoarding hired
}wll).

To provide practical data to he used in se hools, as consolidated
Ty ll schools, agricultural high schools, and agricultural colleges, in
teaching the facts and pr muplm of farim management.

5. To aid in developing a literature on farm management, and a
cluss of effective tes wchers, editors, and general writers; and to assist in
overcoming the indifference to antiquated methods in farm manage-
ment.

BESULTS COBTAINED FROM THE WORK OF COLLECTING STATISTICS OX
THE COST OF PRODUCING FIELD CROPS IN MINNESOTA, 1902, 1903,
AND 1904,

The average length of the wor king day for men on the farms at
\m thiield, southm\rem Minnesota, is 8.59 hours, with 3.40 hours for
Sunday work, At Marshall, in .\Ollth\\‘(‘\t(‘ln Minnesota, 8,20 houu
for the week days and 2.89 hours for Sundays; and at Halstad, j
northwestern Minnesota, 7.43 hours for the week davs and 2.19 hom
for Sundays. The aver age lenoth of the w orking day for horses at
Northtield, southeastern anO\ota ix 8.08 hours; at Marshall, south-
western \Imno\otl. 3.29 hours, and at Halstad, northwestern \[mno
=ota, 3.30 hours. (See Table I, p. 11.)

. The cash value per hour of farm libor ranges from 9 cents in
lhc winter months to 14 cents in the seasons of greatest uctiv itv. and
an average of «ll months is approximately 12 cents per hour,  Cash
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value of farm labor is based upon wages paid to men hired by the
month or scason, plus the cost of their hoavd.  (See Tables 1ILand 1V,

PP 26, 28.)

3. The cost of board on farms is approximately $11 per month per
man, or 374 cents per day.  (See Table VI, p. 29.)

4. The average cash value per howr of horse labor on farms is
approximately 74 cents.  Cuash value of horse labor ix based upon the
cost to the farmer of maintaining the horse.  The total cost of feeding
and maintaining a farm work horse for one year, including interest on
investment and depreciation, is from 75 to $90. (Sec Table VII,
p. 30.)

5. The values in farm machinery consumed per acre for the grain,
corn, and hay crops are as follows: Northtield, southeastern Minne-
sotu, grain, 44,6 cents; corn, 81,200 hay, H4 cents.  Marshall, south-
western Minnesota, grain, 35.6 cents: corn, $1.16: hay, 37.8 cents.
Halstad, northwestern Minnesota, grain, 34.4 cents; corn, 76.5 cents;
hay, 33.3 cents. Large tarm in northwestern Minnesota, grain, 22.3
cents: hay, 22.5 cents.  (Sce Table XII, p. 36.)

6. The total cost per acre of producing the staple crops of car corn,
fodder corn, hay. oats. harley. and wheat is as follows: Northfield,
southeastern Minnesota, corn, husked from standing stalks, 811.77;
fodder corn, 512,201 clover and timothy hay., 86.97; wild hayv, £5.85;
oats, B9.84, und barley. %0.13.  Marshall, =outhwestern Minuesota,
corn, husked from the standing stalks, 89.96; wild hay, $5.18; oats,
$8.831 barley, 88,55, and wheat, 37.89.  Halstad, northwestern Min-
nesota, fodder corn (shocked in the field), $5.08; wild hay, $2.87;
oatx, 56.31; harley, 86,41, and wheat, $6.26.  Large farm in north-
western Minnesota, fodder corn (shocked in field), $7.52; wild hay,
$2.20: oats, 35,857 barley, $5.97. and wheat, $5.82.  (See Table XIII.
p- 40.) ;

7. The total cost per bushel of thrashing wheat from the shock ut
Halstad, northwestern Minnesota, is 7.4 cents, and when stacked and
stack-thrashed, (0.1 cents.  Oats when thrashed from the shock at
Northfield, southeastern Minnesota, coxt 4.8 cents per bushel to thrash.
and when stacked and stack-thrashed. 5.2 cents per bushel.  Thrash-
ing oats from the shock at Halstad. northwestern Minnesota, cost 3.6
cents per bushel. and stacking and stack-thrashing. 4.9 cents per
bushel.  Barley, thrashed from the shock at Northfield, southeastern
Minnesota, cost 4.8 cents per bushel. and when stacked and stack-
thrashed, 5.4 cents; and at IHalstad. northwestern Minnesota, barley
cost 4.4 cents per hushel to thrash from the shoek, and when stacked
and stack-thrashed, 5.4 cont=. (See Tables XXXV to X1.1L)

For the majority of farmers stacking and stack-thrashing the grain
crops Is advisable. particalarly <o in those localitios where labor is
searce and thrashing machinery not veadily available.  Well stacked



&4 TLIE, CONE O PRODUCING FARM PRODUCTS.

grain s cheap insurance aguinst bleached, sprouted, and bin-hurned
grain. and helps toward carly full plowing.

S. The cost per acre of producing winter forage for cattle in the
form of mixed clover and timothy hay is $6.97; tield-cured fodder
corn. 312,20, and corn silage. $15.21. at Nov. hfield. southeastern Min-
nesoti, The use of the more expensive forage crops i profitable only
where furms are located elose to large citv markets, where the cattle
to he fed are highly bred and highly productive, and when the soil is
productive and the crop so well handled as to vield maximum yields
of forage (4 to 5 tons per acre for field-cured fodder corn and
I+ to 15 tons per acre for corn silage).  Mixed clover and timothy
hay. alsike, and alfalfa are undoubtedly the most protitable forage
crops for a vast majority of the farms of the upper Mississippi Valley.
(See Tables XLII to LIT, pp. 63-75.)

#. The cost per acre of raising Held corn at Northfield, in southeust-
ern Minnesota, and cutting and shocking the crop and shredding and
husking by machinery is SI4.75L  The cost of raixing Held corn and
husking the ears from the standing stalks is S11.77 per acre, and
crop of thickly planted fodder corn can he rised and the fodder
hanled in to the barn for 312,20 per acre.

The most profituble plan of growing a given acreage of corng partly
for gramn and partly for forage. in this agricultural region, is to devote
a small portion of the corn ground to thickly planted fodder corn,
and the remainder of the acreage to corn grown for enrs which are to
be husked from the standing stalks. aud the stalks pustured off by
cattle. Shredding corn stover ix w costly practice that <hould e
resorted to only in case the hay crop is badly weathered or other
unforescen conditions demand an additional supply of winter forage,
(See Table LI p. 79

10, The large values consumed per aere in certain farm machines
such ax corn binders and ensilage eutters—when the annual acreage
cut is small. show that cooperation in the ownership of such machines
i~ when possible. good business policy.  The farmer who manages
large areas of land has a distinet advantage over the farmer managing
asmall farm. in the matter of making the most profitable use of his
investment in machinery.  This advantage can be met on farms of
Fumily size only by means of cooperation. thus causing machines to
be worked to their full capacity.

The statisties presented in this bulletin. giving the results of the
tirst three years” investigations into the cost of producing farm prod.
ucts. ure believed to he more valuable than any data on this suhject
heretofore collected. hecause they represent actual farn conditions
and huve heen gathered hy exact methods.  Still hetter averaces will
be secured when the work—now well past its experimental stage—
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shall have extended over a longer number of seasons and covered a
wider range of subjects.

These data collected in three agricultural regions in one State which
differ in climate, soil, character of labor, and methods of farming,
indicate that statistics of the cost of producing field crops. pork, heef,
dairy products, ete., and general studies of the actual business of farm-
ing are needed in cach agricultural region of the country. Statisties
of this character, for example, gathered in Minnesota are not adapted
for use in those agricultural regions where entirely different conditions
exist and where other kinds of field crops are grown.

While the data secured in these investigations are deemed of suffi-
cient value to justify the effort and ecxpense, the most important
results are the methods devised for investigating the cost of producing
tarm products and for studying at first hand the business of the farmer.
Methods of collecting and compiling the statistics have been perfected
so that wherever needed this work may be done in an exact and busi-
ness-like manner.  Suggestions for further perfecting the methods or
broadening the scope of these investigations are solfcited from farmers.
agricultaral investigators, economists, and others.

The statistics on the cost of producing field crops gathered in these
preliminary investigations and herd’presented are capable of wide use,
especially in the upper Mississippi Valley.  Teachers and agricultural
writers will find that data from investigations of this kind will guide
them into making lines of instruction more definite and exact than has
previouxly been possible.  In the work of teaching farm management,
crop management. and live-stock production in the Minnesota Agri-
cultural High School the available portions of these data have alveady
proven very uscful in classes of voung farmers. These data will
greatly aid in making it possible to introduce the clements of instrue-
tion in farmorganization and farm management into consolidated rural
schools. ‘

It ix hoped that agricultural investigators will find these studies of
actual farm conditions useful in interpreting results from cxperiments
in crop rotation and other phases of farm management. Definito
knowledge concerning the business of farming is as necessary to agri-
cultural investigators as to the farmer, for the work of the chemist,
the physicist, the plant breeder, and the animal husbandman sheuld
be in accord with the actual conditions and the best principles of the
farm business.

[f these investigations into the cost of producing farm products had
accomplished nothing clse than the supplying of material for deveiop-
ing practical schemes of farm bookkeeping they would be more than
justified.

The reorganized plan of teaching farm hookkeeping in the Minne-
sota Agricultural High School, made possible by these investigations,
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i~ proving to be of much greater value and interest to students who
expect to make farming their business than the customary forms of
boolkeeping, which are not applicable to tarming. Comprehensive
methods of systematically planning the management of the fields and
live stock, supplemented by simple methods of booklkeeping, are
necded in placing the agriculture of the future on a more bhusiness-like
husis,

The fact that many farmers have made money without the aid of
svstematic plans for field management and farm accounts does not sig-
nify that they could not have made more money had their husiness
heen move systematically condueted with the aid of well-kept accounts,
and the failures of many farmers to make financial success of agricul-
ture are due in many instances to the lack of system and intimate
knowledge of the business, which can be acquired only by means of
svstematie farm plans and profit and loss figures.  Mistakes onee
made in conducting an enterprise, and which ave clearly outlined and
recorded in the hooks of the business, may be rectified in succeeding
yvears. wheveas poor methods may remain in vogue for a long period
it no means are at hand for knowing the exact status of the enterprise.

Many farm enterprises are carried at a loss. which must he met by
the profits from other enterprises it the farm as a whole is to he
remunerative to the owner.  The remedy for such conditions lies in a
<vatem of bookkeeping which will clearly show each vear the tinancial
statux of ecach enterprise, and thus lead the wide-awake furm manager
either to eliminate unprofitable enterprises or to put them on a remu-
nerative basis.

The successtul farmer of the future must know not only =omething
of the science.of farming but also something concerning the husiness
side of farming, and business knowledge of farming can best he
developed by studying the markets for agricultural products on the
one hand and cost of production and the internal management of the
farm on the other.

Statistics on the cost of production and concerning the general husi-
ness of the farm, gathered under the methods here emploved, together
with data from pl(lt experiments with c¢rop rotations. from plat and
lahoratory experiments with fertilizers, from physical studies of the
soil, and from the general practical experiences of proficient farm
managers must be secured and made the common knowledge of our
farmers if the farms of the United States are to be so planned and
reorganized as to yield profits commensurate with the rapid apprecia-
tion of land values that is bound to follow the increase of population
and wealth in the United States.
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