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AN ECONOMIC STUDY OF CROP PRODUCTION 
IN THE· 

RED RIVER VALLEY OF MINNESOTA 
GEORGE A. POND, GEORGE A. SALLEE, and C. W. CarcKMAN 

INTRODUCTION 

The agricultural development of the Red River Valley began about 
1870. Vast areas of virgin prairie were broken up by the early settlers 
and sown to wheat. Except for a small acreage of oats and barley, 
wheat was the only crop grown. As the soil was naturally very pro
ductive, wheat was grown continuously without careful preparation of 
the soil. In later years the production of oats and barley increased and 
flax was introduced. Crop rotation, however, was not practiced gen
erally in the arel!., at least not for the purpose of conserving or improv
ing the producing power of the soils. The growing of spring grains 
continuously on the same fields gradually subjected wheat growing to the 
usual hazards that accompany single-crop farming-dec1ining produc
tivity of the soil, increase of weed pests, the accumulation of plant dis
ease!\, and frequent ravages of insects, with attendant declines in yields. 
In the meantime, the spring-grain frontier was moving on farther west 
and northwest, where the industry of wheat growing was becoming 
established on a new physical and economic basis throUgh the introduc
tion of modem machinery, adapted especially to semi-arid farming. 

The many natural hindrances to wheat growing, especially weeds, 
together with the increased competition from newer areas, are bringing 
about the introduction of additional cash crops to the Valley as well 
as crops that aid in controlling the weeds. As early as 1910 the acreage 
of wheat in the Valley had decreased fully 40 per cent below that 
recorded in 1900: The acreage of corn and potatoes has expanded 
rapi<jly during the last ten years or more; that of legumes, especially 
alfalfa and sweet clover, is increasing. Recently, sugar beets have 
become an important crop. With an increasing amount of feed crops 

. to dispose of, there has been a strong impulse toward the development 
of livestock enterprises in conjunction with grain farming. Thus, a 
system of mixed farming is gradually displacing the old system, under 
which the farmer gave his attention almost exclusively to spring grains. 

NATURE OF THE STUDY 

In view of the transition which farming in the Red River Valley 
is undergoing and the widespread interest in the possibilities of making 
further adjustments in type of farming in response to changed physical 
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and economic conditions, a study of the agriculture of the region Willi 

begun in the spring of 1926 by the Minnesota Agricultural Experiment 
Station and the Bureau of Agricultural Economics of the United States 
Department of Agriculture.1 The study was continued in 19:17 and 
1928. In addition to general observations and an interpretation of 
statistical information currently available, a detailed study was made 
of the organization and operation of a group of representative farms 
in Polk County. Complete records of labor and materials used in 
crop and livestock production, the production obtained, and the financial 
transactions of each farmer for each year were obtained to serve as 
the basis for judging the relative desirability of different combinations 
of crops and amounts of livestock, and the adjustments of these com
binations to varying physical and economic conditions; and for study
ing the best methods of handling the crops and livestock in these 
combinations. a 

The results of the study are reported in a serie~ of three publica
tions; this bulletin, "An Economic Study of Crop Production in the 
Red River Valley of Minnesota"; in Bulletin 283, "An Economic Study 
of t.ivestock Possibilities in the Red River Valley of Minnesota"; and 
in Bulletin 214, "Planning Systems of Farming for the Red River 
Valley of Minnesota," the problems that make necessary adjustments 
in the present systems of farming and the method of using basic farm 
organization data in planning and testing adjustments in the organiza
tion of individual farms, with illustrations. 

The discussion of the data on crops is presented in six part.: 
I. A description of the physical and economic factors affecting agri

cdtural production in the Red River Valley . 

• The autbora wilb to acknowledge aui.tanee from tbe chi~'. and membf'H of Ihe ...,.. 
of the division. of A,rieuJ.taral Economic •• Minn. All'. Expt. St •. , and of Farm Irfanalnllftli 
and Com. Bureau of Agricultural Economics. in or,anizin. and developin. this .tud,.; and 
in reviewin, and critici.inl the manulCript. Special credit i. due to D. Curti. Mumford 
and Andrew T. Hoverttad, formerl,. membera of the .taft' of the Divi.ion of A.riaaltanl 
Economics, for their services in eollectin. and tabulatin. the data; to W. J. Roth. of lb_ 
Bureau of A,riculturaJ Economica, for bi, .... illan« in outlininl .nd criticisinl tbe tDanll' 
script; to R. S. Dunb.m of the Nortbw~.t E:speriment Station, Croonlon, for IIi, man,. J 

helpful augleati01l8 durin&' the preparation of the manuscript; and to C. O. Raud. who ItlpeT' 

vieed the colleelioa of tbe data in tbe field. The thana of the authon .nd tbe dit'UHODI 
makin. thi, stad,. are due tbe followin .. faTIMA for tbeir ~ration in furni_in .. tbe data 
upon which thill bulletin ill based: BaJlantine DrOll., John Baun'. Hm,-,. Bei,,,,mpr. WiIlt.m; 
~s.enl(el'. 01~ BjorlJo. W. F. Boltman, B. E. BredJie, H. P. Bridm, J. E. Briden. Rocn'1 
Bnden •. A. P. ChristiaDRII. Cali Chri.tiansen. ArtDDr Eiwr1. Ole it.. F1 .. t. G. L GiIiborJ~ 
Vera.I Gibbons, Andrew Hamon. Miner A. Helgeson. O. M. Kaaburl'. A. C. l..indm. )..aPllnUl! 
Bros.. Herbert MiMeD. John Perr,., Olear Ouarberl. Auguat RoH. Otto RoN. Hnman Sk,. 
br-rK. J. P. Tiernan. Harke Veldman. Martin Wqnu. Earl Wardell. L. A. Wentul. M. 
Wentzel~ Wm. F. Wc:ntzd. Wurdea BrM. 

a The eomplete cost route method wu Oiled fa makina' the detailed .ad,... Recordt w ... 
~ b,. the farmer. .1iMe baline.. was .fU--mea-iiader-tile tapent.iou of a route maD 
VUllted each farm at reaaJar illtff'9aJL Tbi, method • deacribe4 in detail in Minn. A 
Expt. Sta. Bull. 205 • ..,. G. A- Pond and. 1. W. Tapp; a1110 iHu-:-d .. U. I. ,])qt. of A 
Bull. 131'. '9.23. 
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2. An account of the development of the agriculture of the area 
from the time of settlement, summarizing the changes in the relative 
acreages of the crops grown with some of the principal reasons therefor 
and showing geographicaUy the present choice of crops, thus leading up 
to the present conditions under which crops are produced . 

• =":~ 
Ii"J'}'7J 1'WfioIt;"1Ied"""{l/~" 
~M"n ___ lO.mich~""" 

~~~33tt-

FiB_ I. Location of the Area Studied 

The farms included in the detailed study were similar in type to the majority of farms 
located thro\iPout the Red River Valley of Minnesota. 

3. A discussion of the cropping problems that make necessary 
further adjustments in the cropping systems. . 

4. A detailed statement and analysis of the amount and distribution 
of man labor, power, and materials used in the production of the crops 
grown on the farms studied. 

5. A discussion of the physical and economic relationships between 
different crops. 

6. Som~ suggestions on the cropping systems. 
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DESCRIPTION OF THE RED RIVER VALLEY 

The natural conditions of climate, soil, and surface, together with 
the location of the Red River Valley with reference to markets and 
the development of transportation, determine to a large degree the crops 
that can be grown there. 

Topography 

The Red River Valley in Minnesota is essentially a plain. It lies 
wholly within the region once covered by the waters of the ancient 
Glacial Lake Agassiz and except for the beach lines that mark the vari
ous stages of the ancient lake as it receded toward the north, the surface 
is flat, with barely perceptible depressions and low swells. The old 
beach lines, which occur in the eastern part of the area, consist of 
narrow ridge!\, varying from a few rods to about one-half mile in width 
and extending in a general north and south direction. 

Drainage 

Natural drainage of the area is for the most part poor. The tribu
taries of the Red River are shallow, winding streams with few 
branches. Bottom lands have not been developed by these streams 
except along the lower reaches. Narrow strips of land bordering the 
streams and coulees are usually fairly well drained, but artific,ial drain
age is necessary on the greater portion of the level areas before they 
can be fully developed agriculturally. Away from the streams, water 

• drains into the broad depressions from the surrounding country and 
collects, causing them to remain wet during the greater part of the 
spring. 

Drainage ditches, with outlets into the principal streams or large 
coulees, have been opened through the extensive poorly drained dis
tricts, and excess water from the neighboring lands is carried to the big 
ditches by means of shallow lateral ditches, which are along the section 
lines. The laterals are usually too shallow, however, to drain thoroly 
the lands bordering them, for depressions lower than the level of the 
ditches frequently occur in the fields. More recently, highway ditches 
constructed in connection with road building have greatly aided drain
age. Tile drainage is not practiced generally, altho it bas been demon
strated on the Northwest Experiment Station farm, at Crookston, that 
tile drainage is effective wherever a satisfactory outlet can be obtained. 
Outlets are usually difficult to obtain, however, and frequently are to be 
found only at considerable distances from the land to be drained. Lack 
of adequate drainage remains one of the important limiting factors to 
a fuller agricultural development of the Valley. 



FII. a. Map of the Surface Formations in the Red Ri.ver V.Ue,. and Adjoining Territories 
The old bnch lines of Lake Agaasiz. indicated by the eel·like Iinel, mark the eastern 

boundary of the Red River Plaln. (Adapted from map of the surface formatious of Minne
sota, by Frank Leverett. Geologist. United States Geological Survey.) 
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Soils 
The soils of the Valley are lacustrine deposits derived from glacial 

drift, which was deposited in the basin .and along the beaches of Lake 
Agassiz, or alluvial deposits laid down by the river~ after the glacial 
lake had receded northward. In gLlleral, they are of excellent quality 
for agriculture and well suited to cultivation when adequately drained. 

The anuvial soils, covering a narrow strip near the Red River and 
widening out to a breadth of five to ten miles where the lateral streams 
empty into the Red River, are naturally well drained and among the 
most productive soils of the area. The top soil is dark brown to bl,ack 
silt loam, high in organic matter, and grades at about 15 inches into 
a highly calcareous subsoil of yellow silty loam, which becomes a gray 
silty clay at a depth of 3 to 5 feet below the surface. This soil is easily 
cultivated and breaks up into a loamy, friable condition; the silty texture, 
together with the large proportion of organic matter, giving it a very 

, desirable tilth. 
Eastward, beyond the alluvial soils, a clay belt with an average 

width of about fifteen miles, extends the length of the Valley, These 
'black silty clay or clay loam soils underlain by a gray to drab calcareous 
silty clay are lacustrine deposits and form one of the most extensive 
soil types in the Valley. A relatively large quantity of .organic matter 
in the surface makes this soil friable and easily cultivated when dry but 
very sticky and tenacious when wet, making plowing during wet seasons 
difficult. As a whole natural drainage is very poor, but the drainage 
of the soil has been improved greatly during recent years by extensive 
ditching. In some of the extensive poorly drained areas deposits of 
peat are found. Some accumulation of alkali occurs in small spots, 
usually in wet places; but better drainage usually will free these spots 
from excessive amounts of soluble salts. In limited areas the ground 
water is strongly impregnated with alkali salts, making it unfit for drink
ing purposes for both men and animals. In these areas it is necessary 
to impound either melted snow or rain water in artificial reservoirs to 
supply livestock and in cisterns for household use. When well drained, 
the clay loam is one of the. best soils in the Valley for general farming 
purposes. 

Between the old beaches on the east and the belt of clay loam on 
the west, the soil is a fine to very fine sandy loam, dark brown to 
black. The subsoil to a depth of 25 inches is gray to brown, sticky~ 
fine sandy loam, usually containing more silt than the surface soil. I~ 
gra.des ~t t~e av,:,age d~th of 25 inches into a fine. yellow to gray 88nd

l ThIS soli IS easIly cultivated and can be plowed much earlier in th 
spring and after heavy rains than the heavier soils_ Oods forme 
when the soil is plowed in a wet condition do not become hard and th 
surface is easily reduced to a good state of tilth. 
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It is expected that these rotations will be nsed only as a guide by· 
individual fanners interested in making readjustments in their crop
ping systems as a means of solving their crop prodllction problems. In 
arranging his rotation the farmer. must have in mind, in addition to 
the considerations of maintenance of soil productivity and weed COn
trol, the various relationships between different crops discussed in the 
previous section. A good crop rotation should provide for, in addition 
to soil improvement and weed control, the maximum use of the avail
able supply of labor, power, and equipment by spreading the demands 
for the use of these factors asuniformly as possible over the working 
year. Preference should be given to crops yielding the highest market 
or feeding value per acre insofar as it can be accomplished without too 
seriously negl~cting the two important requirements of the rotation 
just mentioned, namely, labor distribution and maintenauce of soil fer
tility. The sequence of crops should be such that each crop will follow 
the one preceding with the most favorable conditions for yield and witb 
the minimum amount of labor for seedbed preparation. 

The farmer must have in mind, also, the relationships between crops 
and livestock, briefly discussed as one of tbe complementary relation
ships of crops and more fully discussed in Minnesota Agricultural Ex
periment Station Bulletin 283, "An Economic Study of Livestock Pos
silibities in the Red River Valley of .:vlinnesota." The cropping system 
should provide the variety and amounts of feeds needed for a suitable 
combination of livestock enterprises, thus reducing to a minimum the 
necessity for purchasing feeds. 

In considering these inter-relationships between the various crops 
and between crops and livestock, different farmers will find that they 
have widely varying significance to them because situations on different 
farms are never quite the same. Not only do farms vary in size and in 
their adaptation to crops with reference to soils and markets, but farm
ers have different kinds and amounts of labor, power, and equipment 
at their command, and they themselves vary in their aptitudes for 
handling different crops. 

With conditions varying so widely from farm to farm, more 
specific suggestions on crop selection and cropping practices must 
"ake into account the individual farmer's productive resources and 
the pos~ibilities of these resources in the 'productive processes. 
Application of the general conclusions and data previously set forth 
in this bulletin to the task of planning readjustments in cropping 
systems as a part of the undertaking of planning a more profitable 
utilization of all the resources on individual farms is discussed ""d 
illustrated in Minnesota Agricultural Experiment Station Bulletin 
No. 284. "Planning Systems of Farming for the Red River Valley 
of Minnesota." 
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The sandy loam area occupies a position slightly higher in the old 
lake basin and, with the sandy texture of both soil and subsoil, it is 
naturalIy better drained than the clay loams. Crops grown on it are 
not so seriously damaged by heavy rainfall. In the spring of the year, 
however, the level of the ground water is seldom more than 3 feet 
below the surface and some of the shaIIow depressions frequently remain 
in a cold wet condition for a considerable length of time, tho the 
surface water drains off more rapidly than where the subsoil is heavier. 

Interspersed in the fine sandy loam areas and especialIy near the 
old b""ches I1re smaIIer areas of similar surface soil but underlain with 
beds oI gravel, which usualIy occur at a depth of 30 to 36 inches, tho 
sometimes nearer the surface. These areas are characterized by nUmer
ous smalI shaIIow depressions that are difficult to drain, and even the 
better drained portions are not productive in a dry season. The 
difficulty of draining a soil of this type, together with the poor moisture 
conditions in dry seasons, makes it of little agricultural value except 

· for pasture and wild hay. 
AII the cultivated soils of the VaIIey are naturally rich in plant 

· food elements, and do not require limestone for growing legumes. 
Fields that have been subjected to years of continuous grain growing 
respond markedly to crop rotation, the use of legumes, and better cul
lural methods; but the average farmer in the Red River ValIey does 
not find it generally profitable to use commercial fertilizer except in the 
form of superphosphate applied to alfalfa and sugar beets. Phosphate 
fertilizers have been found profitable on potatoes in some places. Other 
common crops have not always responded profitably. Additional sul
phur is not needed and the supply of potash is adequate ·for all crops 
with the possible exception of sugar beets in limited areas. The clay 
soils have become compact through misuse and are benefited by good 
cultural practices and the addition of humus-forming materials. 

Climate 
The climate of the Valley is characterized by a relatively low annual 

rainfall. a short growing season, and a wide variation in tempera
ture between winter and summer. The mean annual precipitation 

· ranges from about 20 inches in the northern counties to 25 inches 
in Wilkin County. However, the greater part of the rainfal~ occurs 
in the late spring and early summer-the time of greatest benefit to 
crops grown on welI drained land. . On the whole, the distribution of 
the rainfaII is such that serious droughts are of rare occurrence. On 
the other hand, the large amount of rainfall in May and early June 
frequently delays seeding and at times causes the poorly drained sec
tions of the land to remain too wet for cultivation until too late in the 
season for any crop on them to mature. 
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The winters are long and cold. The soil freezes, usually, in Novem
ber and remains frozen, under a cover of ~now, until March or April. 
The farming season is short, but the cool, moist spring, merging gradu
ally into hot summer days with the 14 to 16 hours of sunshine, favors 
the quick growth and maturity of crops (see Fig. 3). ''''arm south 
and southwest winds with frequent showers are other favorable factors. 
The falls are marked by little rainfall and by cold frosty nights. Some 
warm Indian Summer days are favorable to the harvesting of crops 
and to fall plowing. 

Table I, compiled from the records of the Weather Bureau Station, 
at Crookston, gives climatological data recorded at. approximately the 
geographical center of the Valley. 

Table I 

Climatological Data from the United States Weather Bureau 
Station at Crookston, Minnesota 

P.reaipitation, in.· ........... . 
Precipitation. in., Apr.I.Sept. 30· 
Mean annual temperature, del'. t 
Mean winter temperature, deg. t 
Mean aummer temperature, dec. t 
Minimum temperature, deg. t .. . 
Maximum temperature, aeg. t' .. . 
Number of frost·free days· ... . 
Last killilll' frost in spring· •.... 

\ First killin, frost in faU- ... 
Direction of prevailioc wind· .. 

• Records for 30. years. 
t Records for lilO years. 

Average Range 

20.30 

IS·S3 
39·01 

19·41 
58·51 -,. 

•• u6 
May zo 
Sept. 23 

South 

9."7-29.60 
6.08-%4.03 

36.oB-4 1.57 
14.73-.33.$8 
53·71-61.60 
-23- -39 

88- 108 
78- 171 

Apr. ao-June 9 
Aug. :36-0ct. 26 

Adaptation of Crops 

Yean of study 

19.36 1927 1928 

13·99 20.94 18,99 
9. 1 5 17·71 16.46 

39.S3 38.06 41.$7 
19.80 19. 21 20.20 

58.90 57·6, . 57'17 

-'5 -" -" 
" . ' •• 
'" '33 '" May 22 May 1$ June 3 

Sept. 12 S,-,pt. 2$ Sept. 23 
South North North 

Because of the cold, dry winters and short, frost-f ree growing sea
sons, grain crops are best adapted to the region-spring wheat, barley, 
oats, and flax, which are seeded in the spring and harvested in the 
late summer or early autumn after a growing season of from 100 to 130 

days. The Red River Valley bas long been noted for the high quality 
of its potatoes. The Early Ohio variety is well suited to the heavy soils; 
Irish Gobbler and Bliss Triumph to the sandy and sandy loam soils. 
Rye and buckwheat are grown on only the sandy soils. Emmer, com
monly called spelt, is adapted to the conditions but is seldom grown. 
The growing season is short for com. However, if the season is not 
too unfavorable, early-maturing varieties can be ripened and com for 
ensilage is grown without difficulty. Sugar beets and the feed root 
crops, as mangl~s, rutabagas, and turnips, yield well. 

The clovers, alfalfa, and meadow fescue grow abundantly without 
the use of limestone. These crops frequently winter kill, but this diffi-



· I,) ... 
0 

· > 
0 
z 

· l-
V 
0 

· IL ... 
fI'j 

I!I 
:J « 

... 
Z 
:J -, 

> « 
~ 

· a: 
11. 
« 

a: 
« 
~ 

oj 
w ... 
i 
« -, 

1------------- ~ ~ ~ 
.. :r It 

- -

i~i§ 

I---___ - ____ -____ -~ : : :1-____ -__ 1'"----1, __ _ 

- -

, , -,- - - -, , , --- --- -
I , , --

.. 
~ 
~~ 
~l~ 
,,~ .. 
~~I 
~,. 
.. 0,; ,. .. 

O-I\I<').,oI)(O .... coo> ----------
"'''''''''''''''''''0>0>''' ----------

, 
- - - - -,
_ _ _ _ _.L_ 

, 
I , --,-, , , , , , , , , , , 
I , , , 
, , , , 
, I 
I , 

- - 1-

-1-

- - - 1-

-1------_. 

o 1\1<')"'01) <0 .... CO '" 0 
1\I1\j1\j1\j1\j1\j1\j1\j1\j1\j!:! 

"'''''''0>'''01''''''''''''_ -----------
Fill- 4. Growing Sea.on in the Rlod RiYer Valley. b,. Yurs. ,,100'929. IDcla •• e 

The length of tbe ban replUe'DU tbe period between the 1_ killin, fro« ill dae epri.,. 
and the fint 'killing frost in the fan. accordinl to data recorded by the Vnited Statd WmtlH'1 
'ureaQ StatioD located. .. Croobton. 

14 



CROP PI<ODUCTION IN THE RED RIVER V ALLEY 15 

culty can be largely overcome by careful handling. Brome grass pro
duces good pasture. Timothy is grown for both hay and seed. The 
native grasses largely are bluegrass, bluejoint, wild cereal grasses, 
and marsh grasses. 

A wide variety of garden crops of high quality can be grown and 
most of the small fruits, as plums, raspberries, gooseberries, currents, 
and strawberries are well adapted to the Valley. Onions are grown 
commercially in limited areas. . ' 

Crop Yields 

Yearly average yields for the last ten years of the crops commonly 
grown in the Valley are shown in Table 2. In general, crop yields 
are much below the potentialities of the. soil and climatic resources. 
Better yields are possible through more careful farming, on the majority 
of farms. This is demonstrated by the yield trials conducted at the 
Northwest Exp~riment Station, at Crookston (see Table 3), and is con
firmed by the experience of farmers who have freed their farms of 
weeds and improved the soil with a rotation of crops that includes a 
legume. 

Table ~ 

Yearly Average Yield per Acre of Specified Crops Grown in the 
Red River Valley 1919-28 and lo-Year Average· 

1919 19.30 192 1 1922 1923 1924 1925 1926 1927 1928 
lo'year 
average 

Wheat, bu. .......... • 8 • .. .. •• n ., •• •• 11.8 
Oats. bu. .......... .. •• J3 • 8 ,. , . " 33 '5 •• ,. 27·7 
D:.rle)" bu. .......... " " . , •• .. •• '5 " ·s • • 23.' 
Flax, bu. ............ • • • • 8 •• , • • • 8 .• 
Corn. bu. . . . . . . . . . . . . ,6 ,6 35 •• ,. 's •• . , •• , . 27.2 

Rye, bu, . . . . . . . . . . . . . " '5 •• . , • •• n . , ·S •• 14.2 

Potatoes. bu. 86 •• 103, 88 ... '05 80 ., •• •• 93.6 
Tame hay, tons ..... ,. • •• ••• ••• ••• •• S '., .. , '., • •• '·S 
Wild bay, tons ....... '., 0., '.0 '.0 ••• ... '.0 '., '.0 '.0 

.. Compiled from the annual crop reports of the Minnesota State Dept, of AlP". by a.verag-
ing the report~ yields fo, C13y. Kittson. MarsbaJl, Norman. Penningt-on, Polk, Rod Lake. 
And Wilkin CounticL 

In Table 3 are shown the average yields of specified crops grown 
in field trials at the Northwest Experiment Station, together with yields 
obtained by farmers co-operating in the special study made· in Polk 
County. The yields shown for the farms studied are 3-year averages 
of the highest yield in the lower three-fourths of the range of yields 
obtained each year on all farms. These yields in both instances were 
obtained under farm conditions and represent a conservative measure of 
the possibility for better yields in the Valley. 
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Table S 
Aveerage Yield. of Specified Crop. Grown In Field Tri.l. at tho Nonh.oll 

Ellperiment Station, Crookaton, and on Certain Farm. 
Studied In Pollr County-

Crop 

Wheat •.•.•.••..•.•.••• 
Barleoy •.........••...• 
Oat ••..••..••....••... 
Flu .................. . 
Potatoes •• 

Com lrilap ............ . 
AlfaJfa •••.. •.....• . •. 
Beet ••••.•••...•..•..••• 

Northw~.t Experim :01 Station 
Period of Ave-r:ute" 

rftOrd yield-

bu. 
1921'''7 .8.,1 
19.a1·~7 34.6 
19,,·-a7 !lO·. 
191'J·27 U·4 
19.36'27 UD.d 

ton. 
19,16.27 ••• 
19"3'27 3·' 
1927 t 3.' 

P~ri()(j r)f 
l'ecord 

19411." 

Ifu6·"S 
IQ"b·~ 
19,,6.,,8 
10.16'21) 

14.16'2' 
IU628 
19.16.,,8 

bu. 
19., 

"·5 
4J .• 
,.8 

.,,,.8 
lOne ,., 

I •• 

II.' 
• Compiled from the Annual Report of tbe Northwest Experiment Station. Crookston, 

for 1927 •• 
t Weighted 8vua,e of yirld8 of M.rqui. and Mindum Vlrie-tlea. * Averap yield on 3'year rotation plou. 

Transportation and Markets 

The Red River Valley is well supplied with direct rail tran.porta
tion to Minneapolis, Duluth, Winnipeg, and the Pacific Coast. Prac
tically all the wheat, barley, oats, and flax marketed moves eastward 
through Minneapolis and Duluth. Potatoes of the I rish Cobbler and 
Bliss Triumph varieties are distributed through local dealers into 
Kansas and the Southwest; the Early Ohio variety finds a market prin
cipally in Illinois and Iowa. Surplus livestock is marketed directly 
to packing plants located at Grand Forks and Fargo, North Dakota, 
or shipped co-operatively to South St. Paul. Co-operative creameries 
are diStributed throughout the Valley, but, on the whole, concentration 
of the production of dairy products is not sufficient to j usti f y a creamery 
in every community. For the most part, dairy products are marketed "" 
sour cream to the large centralizer creameries in the larger towns. The 
American Beet Sugar Company erected a beet sugar factory at East 
Grand Forks in 1925, which manufactures into sugar the heets grown 
in the Valley. This company has placed loading facilities at railway 
sidings wherever a sufficient tonnage can be obtained. 

AGRICULTURAL DEVELOPMENT OF THE RED RIVER 
VALLEY 

A knowledge of the changes that have taken place in the cropping 
systems in the Red River Valley, together with the principal reasons 
for these changes, furnishes an explanation of why the present crop
ping system has become what it is. The reasons are to be found in 
the natural conditions of the land, the accessibility to markets, the pt'og-
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ress of farming practice, and the accumulation of capital at different 
stages in the agricultural development of the region. They are also 
to be found in the relative prices that could be obtained for the various 
crops to the production of which the resources of the VaUey are fitted. 
Readjustments in the cropping systems seldom keep pace with the 
forces operating to make further changes desirable. The reasons for 
the readjustments apparent in recent years, therefore, together with 
a description of the cropping systems, become the basis for the study 
of present maladjustments. 

History of Settlement 

A few pioneer farmers settled in the Red River ValIey prior to 
1870. They found the winters too severe for growing winter wheat; 
and spring wheat, altho it was adapted to the region, was marketable 
only at a relati".,ly low price. The early American miIling process left 
spring wheat flour dark, and the dark flour did not seU readily in 
competition with white winter wheat flour. It was not until 1870 that 
the milIing process for making Minnesota Patent flour was introduced. 
Thereafter spring wheat commanded a premium over winter wheat on 
a ready market, and a tide of immigration moved into the Va\1ey to 
grow spring wheat. In 1871 two railroads were extended to the south
ern end of the Valley-the St. Paul and Pacific to Breckenridge and the 
Northern Pacific to Moorhead-to carry immigrants to the ValIey and 
wheat to market. A period of rapid agricultural development folIowed. 
The Valley was well adapted, physicaIIy, to large-scale farming opera
tions and the development of new machinery about this time made 
extensive grain farming possible. Settlement had extended to the 
Canadian border in 1880, and by 19oO farming had expanded over the 
entire VaHey. In '900, 62 per cent of the land area was in farms, 
with approximately 71 per cent of the farm area improved (see Table 
4). With the larger part of the more accessible farm lands of the 
VaHey settled, expansion was halted during the next decade; but it 
continued during the period '9'0 to '920 under the stimulus of the war
time demand for wheat. Since 1920, however, much of the 'new land 
drawn into cultivation during the period of war prices l1as been 
abandoned. 
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Table 4 

Progre .. of Agriculture in the Red River Valley of Minneeola, .870 to .g.s 
(U. S. Cm .... )· 

Percent ... 
Peruntale Pl!'rt"enlalle Vatut' poOr of farm 

No. of Atrnnf of total of lotal acre!' of land In PnJ"u. 
Yea, farms land in land area farm land land and crop •• ell' btloD 

farm. in farm. improved buildin .. clu"jvl! of 
wild hay 

18,0 9.8Q2 ... •. , $ .:.ClJ ' .. 
18';0 3,14.1 7·U.4 b8 u.S 18 .. 1 ;.9 .. ").6 '0."" 
18'0 10,6.0:6 2,20 7.841 4 0 .5 54. 8 10 . .,6 37-5 .J~I.58, 

1,")0 .".50t 3.4'10. 134 6"'·3 61].", Is.8s 4' .0 ItA,HI 
1,10 ·3.CO, 3,"9,.61.1 6 .... .1 i .. · .. 25·U 47·' ''''',097 
1920 15.485 ".2,8,157 77·3 78.,. 68.00 ';3··' '3"'.17" 
.,25 15.815 3.957,230 72,6 79·5 49·10 54.8 

• Compiled by combining cmau. data for Cia,. Kitt.lOn. Manhall. Norman. Penninrton. 
Polk, Red Lak~. and Wilkin Counties. 

Changes in Acreage of the Prir.cipai Crops 

On the whole, the trend in the percen:age of crop land devo:ed to 
wheat has been downward since 1890 (see Fig. 5). With few excep
.tions the trend in the acreage of oats and barley has been upward. 
Flax, in its general movement northward and westward, passed through 
the Valley during the la-year period 1900 to 1910. Recently there has 
been a renewed interest in flax. Virtually no rye was grown in the 
Valley until about 1910, when farming expanded into the sandy areas. 
While it has been one of the principal crops grown in these areas, it 
is not one of the important crops of the Valley as a whole. Previous 
to 1910 few potatoes were grown, and not until 1920 was there much 
increase in acreage outside of Norman and Clay Counties. The acre
age of corn increased rapidly after the war until 1924, with some reac
tion later. The southern counties began to grow com earlier and the 
increase there has been more raflid, especially corn for grain. It has 
been only during the last few years that com has been grown as far 
north as Kittson County. Sweet clover, alfalfa, and sugar b""ts have 
become important crops in the Valley during the last I 0 years and the 
acreage of each is increasing. 

During the period of expansion and development, wheat and oats 
were practically the only crops grown in the Valley, with approximately 
80 per cent of the crop land devoted to wheat. Capital was scarce and 
farmers were compelled to concentrate their efforts on the crops that 
promised cash returns in the shortest possible time. The relative extent 
of the wheat acreage from year to year depended upon the character 
of the spring season. When field work could be done early in the .pring, 
the maximum acreage of wheat was sown; if the season wu late, oats, 
barley, and flax were grown more extensively, as they can be se~ded 
later and still mature before frost. 
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The practice of growing wheat on approximately 80 per rent of the 
cropped area during the first 30 years of farming in the Valley de
veloped unfavorable soil conditions, weed pests, and plant diseases, and 
the attempt .to control these conditions during the last 30 years hM 
been largely responsible for the changes since I!JOO. Black stem rust, 
the most destructive cereal disease in the spring wheat area, and weeds 
such as sow thistle, Canadian thistle, and quack grass have been im
portant factors contributing to the rapid decline in wheat acreage sinl'e 
1900. The reduced yields and the uncertainty of the wheat crop ns B 

result of these unfavorable conditions caused fanners to shift first to 
more oats and barley, then gradually to inter-tilled crops in an attempt 
to . improve the physical condition of the soil and to eradicate the weeds 
(compare Tables 2 and 3). 

Between 1899 and 1909 wheat was displaced rapidly in the cropping 
system by buley and oats. During this Io-year period the acreage of 
wheat decreased from approximately 70 per cent of the total acreage 
in crops to 40 per cent. The absolute decrease in acreage was 37 per 
cent. On the other hand, oats and barley each increased relatively 8 
per cent. The Tate of expansion of the acreage 0 f corn increased 
slightly, especially in Wilkin County, and the acreage of potatoes like
wise increased, chiefly in Clay County. Potatoes were the only culti
vated crop known to be well adapted to Valley conditions when the 
movement toward cultivated crops was begun. A crop of potatoes 
grown ahead of a grain crop improves the physical condition of the 
soil and to a considerable extent cleans the land of weeds. Potatoes 
are also a substitute for wheat as a· cash crop. The heavy labor de
mands, however, limit the acreage that can be grown without pro
viding extra labor, and the total acreage in the Valley is still relatively 
small, notwithstanding the fact that potatoes of very high quality can 
be grown. 

Conditions of the war period were reflected in the relative crop 
acreages in 1919. The acreage of barley and oats, especially of barley, 
was decreased to grow more wheat, and, to a minor extent, rye (see 
Fig. 5). Immediately following 1919, however, there were marked 
yearly decreases in both the relative and the absolute acreage of wheat. 
Within the next 4 years the acreage of wheat decreased relative to other 
crops 20 per cent and absolutely 54 per cent. This rapid decline in 
the acreage of wheat and the increase in the acreage of feed crops 
after the war was a readjustment to the trend toward mixed farming, 
which war-time conditions interrupted. The rate of this readjustment 
was greatly stimulated by the relatively low price of wheat during the 
period immediately after the war. The general policy of the farmers 
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in recent years has been to rotate sweet clover and'rultivated crops 
on an increasing proportion of the farm in order to improve the fer
tility and physical condition of the soil and clean the land of weeds. 
Since 1924 wheat has continued to occupy about 22 per cent of the 
combined acreage devoted to all crops; the acreages of barley, com, 
and potatoes have steadily increased in proportions. The relative pro
portion of the crop land devoted to hay has doubled during the last 
10 years. 

The adaptation of crops to adverse conditions, through the develop
ment of new varieties, has been an important factor in affecting recent 
changes in acreage. The introduction of the Grimm variety has elimi
nated much of the risk of winter-kiIling of alfalfa. The development 
of earlier maturing varieties of com made possible an increase in corn 
acreage following 1920. Furthermore, farmers are learning to sub
stitute barley for corn in feeding. The reduction in the acreage of 
com since 1925 was the result of a succession of three poor corn seasons, 
beginning in 1924, Wilt-resistant varieties of flax, first developed about 
1913, have made it possible to grow flax on old land. Much of the 
renewed interest in flax, however, was due to its favorable market 
position created by an increased world demand and the enactment in 
1922 of a tariff of 40 cents per bushel on flax seed. In 1930 the tariff 
was raised to 65 cents per bushel. 

Because of the favorable price of rye compared with that of wheat 
the acreage was more than doubled in 1921. 

The problems of crop risk and better labor distribution also were 
involved in the movement toward a rotation of crops and diversification 
with livestock. With the system of specialized wheat farming, the 
seasonal distribution of labor is very uneven and unsatisfactory. Peak 
loads come in the spring at. plowing and seeding time and again in 
harvest time. Extra labor must be employed at high wages. During 
the winter, on the other hand, the farmer who grows little else than 
wheat and spring grains has little to do. Obviously, if a man works 
only half a year he can not expect to do as well as if he worked a whole 
year. 

Present Cropping Systems 
The cropping systems in the Red River ValIey continue 'to be pri

marily combinations of the spring grains, notwithstanding the recent 
increase in acreage of such crops as corn, potatoes, sugar beets, and 
alfalfa. In Figures 6, 7, and 8 are shown the choices made by farmers 
in different parts of the Valley between the various seeded crops for 
1927.' Figure 6 shows the first choice by township as indicated by the 

• Tbe Minnlesota Stat~ Farm Cenlus wal the source 0{ data for these figum and othen 
(ollowill8 in wbich are sbown Ibe percentq'e. by townships, of "" farm land devoted to 
.... riou. gat&. 
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crop occupying the largest percentage of all farm land. Figure 7 shnws 
second choice, or the crop occupying the second largest percentage, and 
Figure 8 shows third choice. The choice of crops is the result of the 
interaction of all the various physical, biologic, and economic factors 
affecting production on the farm. However, Figure :;, shows a high 
degree of similarity between the boundaries of the cropping areas, 
as shown in Figures 6, 7, and 8, and the lines dividing the different 
soil types. In general, wheat is the principal crop on the better drained. 
heavy soils high in organic matter. Barley can be grown on p'JOrer 
soils with profit, and has the additional advantage of a later seeding 
date, which makes it adaptable to poorly drained, heavy soils which 
remain wet until late in the spring. Oats, being less exacting as to .nil 
than any of the other cereals except buckwheat and rye, occupy first 
phice on the lighter sandy soils, and rank next to wheat in the border 
zone between the clay and the sand belts. The interspersion along the 
eastern border of glacial clay soils, which are often poorly drained and 
frequently not adapted to crops other than hay, results in tame hay 
occupying an important place there. 
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Wheat is the principal uop crown on the better drain~, heavy soils, high in ol'l'anic 
maller. Oats, beiDI' lell exBctiua: aa to soUs tban most other crops, occupy first place on 
tbe lil'ht sandy soil •. 
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Barley lener-ally caa be JTOWD wltb profit on poorer lIOil. than CUI wheat, and bartey .... 
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Fil'. 8. Third Choice of Seeded Cropa q Shown by Acn~lIlc- in Iga7. by Townships 

Minor diBermce. in pbysical and economic: cbarac:tll!l'istica of different pam of the 
Valley. wbile baviq little influence upon the selection of the leadiDI' crops, bad a noticeable 
in8uence upon the klectioD of the third most important crop. 
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Fill'. 9. Percentqe of All Farm Land ia the Red River Vallq in Wheat. 1927 • .". TOWftIhi,. 

Wheat requirCl well drained land. at indicated. 'b, the e.teuh'e acrap ia the tow.,. 
shipe aUreil the Red RiYer. 



BARLEY: PERCENTAGE,OF ALL FARM LAND 
IN THE RED RIVER VALLEY.1927 
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Fig. 10. Perct:ntaKe of All Fann Land. in the Red River Valley in Barley. 1927. by Townsbip8 

The production of barley is more uniformly diltributed througbout the Valley than that 
of an)' otber crop. 
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FiC. 12. Perc:e.atqe of All Farm Land in the Red River Valley in Flax. 1927. br ToWllShip5 

Flax it commonb" It'OWD on UnI' land, or o1d land that' bas been well deaned of weeds. 
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Climate i. the principal limitiul factor ta com production in the Red Riyet' Valle7. 
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Fi,. 14. ptteentaae of All Farm Land in the Red. River Vaney in Potatoes. 1927. by Townshipa 

Potatoes are an important crop in Clay County and "a1onl the Red River in southern 
Polk and northern Norman Countie!l. 
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Fig .• 6. Percentage of All Farm Land in the Red River Valley ib Supr Beets, 
19.:1;, by Townships 

Supr beet production is IctUered aJonl' the Red River in Marshall, Polk. Norman, and 
Cia)' Counties but is molt extensive in six townships near the. beet sugar plant at East Grand 
Forks, in Polk County. 
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Closer study of Figures 7 and 8 showing second and third choices 
and Figures 9 to 20 inclusive, which show the percentage of all farm 
land in each crop in 1927, by townships, reveals the location of inten
sive production of the minor crops. Potatoes are important in Clay 
County; in a small area along the river in Polk County; and, to a lesser 
degree, in Norman County. where the rich clay soils have just the right 
amount of sand (see Fig. 14). Flax is important on old land cleaned 
of weeds by the use of inter-tilled crops in the rotation and in areas 
still having new land to break each year (see Fig. 12). Corn occupies 
either second or third place in six townships in Wilkin County, but 
declines in importance toward the north because of the limitations of 
climate and, except in a group of townships along the Red Lake River, 
occupies less than 3 per cent of the farm area in the northern half of 
the Valley (see Fig. 13). Sugar beet growing is scattered along the 
river in Marshall, Polk, Norman, and Oay Counties but is most exten
sive in six townships near the beet sugar plant at East Grand Forks, 
in Polk County. The acreage did not exceed 4.1 per cent of the farm 
area in any township in 1927, however (see Fig. 16). Rye is an im
portant crop on the light sandy soils (see Fig. IS). Wild hay, is 
important on the sandy soils and on the extensive poorly drained areas 
(see Fig. 18). Tame hay is a major crop, principally in Kittson 
County and along the eastern border of the Valley. It also ranks first 
in acreage in some townships in other parts of the Valley (see Fig. 17). 
Alfalfa is the most important hay crop and is grown on all except 
alkali, peat, or very wet soils. An additional use of land, which is part 
of the croi'ping system, is summer fallow. Figures are not available 
to show the extent of summer fallow by townships. In general, the 
amount increases from south to north. In 1925 summer fallow was 
practiced on 44 per cent of the farm area in Wilkin County, 7.2 per 
cent in Polk County, and 13.6 per cent in Kittson County, according 
to the Federal Census. 

The relative importance of different crops on the farms included 
in the detailed study in Polk County is shown in Table 5. Wheat 
was the principal crop on these farms, occupying 16.8 per cent of 
the total farm acreage. Oats ranked second in importance, on an 
acreage basis, and pasture as the third most .important. Barley, flax, 
and tame hay, including alfalfa, follow in the order named, each oc
cupying about 10 per cent of the average farm. Com, potatoes, wild 
hay, and summer fallow each used about 5 per cent of the farm area. 
Sugar beets occupied less than 2 per cent of the average farm, but were 
grown in acreages ranging from 17 to B4 acres on the farms growing 
beets. 
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TableS 

Diatribution of Crop Acreage on Farma Included In 
Stud,. In Polk Coun~ 

Crop Acreaaet 

Wbeat .......... J.,a2 
Oats •••.••..•.• ",270 
Batley .••..••••• a.377 
FlaK... • • •• • • • • • .1,.0185 
Alfalf. ......... 1,2J4 
Cotn •••••••..•• l,lI.a 
Wild har ....... 1,.86 
Tame ba,. •...... 9la 
Potatoel •..•...• 81, 
Summer fallow •• 94.:11 
Supt beeb ..... 38. 
MillCeJianeoUI crops 216 
Puture ••••••••• 3,999 

AcrealJe:on farm •• rowinllhecrop Per Irl"nl 
No. farm. --- --n' tola1 
~winl' Aftt· Maxi- Mini. crop .(' .... 
Ihe crop aie' mum mum ... 

57 
54 
lJ 

'0 ,-
38 
_3 
,6 
30 ..8 
57 

" ... 
•• -, .. 
3' .. . , 
3' -, 
•• ,. 

••• 
'53 -.. . "' 
·3 .6, 
.s .. , ... 
•• 
-. .,. 

.. , 
• • , 

• ., 

I, .. 
11.0 

10.! .., , .. 
,.! 
_.J ,.1 •. -••• .. , 

IJ.1I 

• Record. were obtained froID u farm. for th. tbree ,.ar. 1926.:a8. (rom • for two ,,"ra, 
and from •• for onll! ye&r-& total of 58 farm·record Jean. 

t Acreqe for 58 farm-record run, 1926'28, idelutive. 

No definite rotation was practiced. The sequence of crops was ir
. regular, as shown in Table 6, which gives the percentage of the acreage 
of specified crops occupied by each of the different preceding crop •. 
Wheat followed all the different crops commonly grown in about the 
same proportion that each crop occupied farm land. It followed itself, 
therefore, or another small grain on 49 per cent of the acreage grown. 
Oats followed itself or another small grain on 72 per cent of the acreage 
grown. Fifty-five per cent of the barley grown followed a previous 
crop of either barley, wheat, oats, or flax. Barley was the principal 
crop seeded after corn. Flax most frequently followed pasture, hay, 
or idle land. Potatoes, for the most part, followed a small grain or a 
previous crop of potatoes. Sugar beets require clean land and thUB fol
lowed either summer fallow, potatoes, pasture, or a previous crop of 
beets on 80 per cent of the acreage grown. Corn followed spring graino, 
especially flax. 
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Table 6 

Percentage of Total Acreage of Specified Crops Occupied by Different 
Preceding Crops on Farms Included in Study in 

Polk County, 1926.28 

Crop 
:r~tcding crop 

Wh~at Oats Barley Flax 
Sugar 

Potatoes beets Corn Alfalfa 
pee PO' pee P" p:r p" pee p., 
oeD' cent c~, cent cent c~t cent c .. , 

Wheat . . . . . . . . . . . . . . . . ,0 '. '5 • 3' 3· 27·2 

Oats .. " .....••.•••..• " 
,. ,. 3 '5 '0 .. 34·7 

Barley •..•...•••...•.. " " " • 0 • 0 3 1.S 
Summ':t fallow ........ " 6 3 " Flu . . . . . . . . . . . . . . . . . 0 " 8 , 5 t '. 3-3 
Potatoes ....... .... 0 , 6 , '5 

,. • 
Pasture ............... 0 3 , ,0 .. • Supr beetl ........... 6 , '3 
Corn ............... • " • 3 , 
Alfalfa ............... , 
Tame hay ..•.•...•.. ,. 5 3 " • Miscellaneous .crops .,' . , , , 3 5 
Idle land .•.••.....••.• 23 
Unknown ..... " ...... 5 3 '5 0 3.' 

Total . . . . . . . . . . . . . . . '"" to. '0> '00 '0> toO '"" '.0 

CROPPING PROBLEMS IN THE RED RIVER V ALLEY 

The previous section was devoted to an analysis of the conditions, 
both physical and economic, which have been operating to necessitate 
changes in the cropping systems. While the cropping systems have 
undergone a remarkable transition in the last 30 yea~s, especially since 
the World War, in response to slowly operating physical and economic 
forces, these forces. or conditions, continue to affect adversely the farm
ing in the area. The elements of this adverse situation constiiute major 
farming problems in the Valley. An appreciation of the importance of 
these problems and a knowledge of the best methods of overcoming or 
controlling them is essential to more profitable farming. This section 
presents a nlOre detailed discussion of these problems in their relation to 
crop production. 

Weed Control 

Chief among these problems of outstanding importance in the Valley 
is the management of the soils so as to eradicate weeds and to keep the 
land clean. No figures are available as to the extent of the total annual 
damage caused by weeds, but it varies from none or very slight damage 
on some farms to an infestation so heavy as to cause the crops to be 
abandoned on others, depending upon the effectiveness of the control 
measures used. In late years, sow thistle, Canadian thistle, and quack 
grass have been the most widespread and the most destructive weeds in 
the Valley. They thrive in grain fields, especially on damp soils. The 
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Canadian thistle does not spread so rapidly as the sow thistle, but it i. 
more difficult to eradicate once it has infested a Iield. Quack gra.s is 
found extensively over the entire Valley. It is perhaps not so serious 
a weed pest as sow thistle, because it does not spread so rapidly, but it 
is more difficult to clean the land of quack grass than of sow thistle 
once quack grass has become well established. 

The ordinary wild oats are prevalent in grain Iields and spread rapidly 
under conditions of continuous grain cropping. Kinghead, likewise, 
thrives in grain Iields. The presence of the seeds of this weed in the 
grain lowers the market grade and in this way does more actual damage 
than its smothering effects in the growing grain. Other weeds of lesser 
economic importance are the common wild Olustard, wild garlic, wild 
pea or vetch, French weed, wild millet, and wild rose. In some cue, 
these weeds may become a great nuisance; in most instances, however 
their injury is slight. 

Fig. ao. Fall·plowin, a Slubble Field Immediatel,. After tbe Crop 11 Remond 
An eeential future of a auccutful weed·coatrol pt'OJram i. tile pia_in, of the .tAbs 

field. immediately aher the crop i, remond from tbe laDd. 

On badly infested land the Iirst step in eradication or control of 
weeds is ordinarily a season of summer fallow, using specially adapted 
tools for cultivation.' If the season is not too wet, summer fallow, if 
properly done, is effective. Continued control is accomplished by seed
ing legumes in the grain in the spring; plowing the meadow the follow
ing year after the Iirst crop, or in July if pastured; keeping the new -
weed shoots from forming by cultivation until the ground freezes in 
the fall; and the following year planting to a cultivated crop. It is 

• For complete iiD5lractiona Oft the co ..... 01 aDd endir:aaiDa of treed, IU )linD. 2.tnlltioe 
Cin:u1a~ 2S. jl6. :a8, and 32: ''Ouaclr Gru. Control," "Pereuai&l So. TIIdtle:' "EradicaUn. 
Canada Thistle," and "RraciiGatinl PereDaial WeeQ .,;tiI CbloraSa;" aiM Special DuD. 140, 
"'EndicaciDl Pe"I"aUlW WeecS. iD lIiaDeflOC&." 
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necessary to rotate a legume and a cultivated crop regularly with the 
grain crops and to plow the grain fields immediately after the crop is 
removed from the land. A good stand of alfalfa left on the land for 
several years usually will eradicate sow thistles. Seeds carried by the 
wind are always a menace to clean fields, however, and make it neces
sary to practice control measures continuously. 

Disease Control 

Paired with the weed problem is the heavy annual toll taken by 
diseases attacking the various crops, especially wheat. The annual 
damage of black stem rust to wheat is as high as 30 per cent in seasons 
favorable to rust development. An estimation of the extent of the 
losses caused annually to the grain crops in the state as a whole by 
black stem rust is shown in Table 7. In some years the Valley is not 
so heavily infested as other parts of the state, but in other years the 
damage is grea!est there. The Bureau of Plant Industry, of the United 
States Department of Agriculture, has been co-operating with the prin
cipal wheat-producing states in the eradication of the common barberry, 
the winter host of black stem rust, but as yet the lessened amount of 
damage is uncertain. Early seeding to bring about ripening ahead of 
weather conditions favorable to rust development and the use of rust
resistant varieties are the most effective methods of combating the dis
ease. iS 

Table 7 

Estimated Percentage Reduction in Total Production of Small-Grain Crops 
in Minnesota Caused by Black Stem Rust, by Years, 1915-29* 

Crop 
y"", Wheat Oats Barley Ry. 

per cen,t per cent per cent p~r c:ent 
19 15 ............ ••• t t t 
1916 ............ 61.0 t t t 
1917 ............ •. , •. , t t 
1918 .... ........ •.. t t t 
1919 ............ .30.0 2 •• , .• 
19;1.0 ............ 30.0 ••• , .• ••• 
ISla! .......... , .• , .• , .. ••• 
1922 ............ , .• ••• • •• .., 
1923 .......... 15·0 ••• .., •.. 
1924 ............ ••• .., ••• ." 19=5 · . . . . . . . . . . . 11.0 ••• .., ••• 
19.26 · . . . . . . . . . . . , .. 10.0 ••• 
19'"'7 · . . . . . . . . . . . ;'0.0 15·0 . .. 
1928 ...... ..... • •• ••• •.. 
19.29 ............ 15·0 , .• , .• 

• Data from Bureau Plant Industry, U . S. Dellt. of Air!". 
t No report. 

a Methods of Control of cereal disea58 in tbe Red River Valley are described in detail by 
R S. Dunbam. T. M. McCall, and E. R. Clark in Crops and Soils Handbook for Red River 
Valley. 1929. Northwest Experiment Station, Crookston. 



MINNESOTA Bt'LLETI.\' RI~. 

""heat root rot causes heavy damage on the ulder wheat land. that 
have not been farmed with a rotation of crops. This disease can he 
controlled by crop rotation. Crown rust (leaf rust) on oats is not nearly 
so serious as black rust, altho a considerahle amount appears each year. 
The smuts of wheat, oats, and barley do serious damage, perhaps to the 
extent of 10 to 30 per cent annually. Barley stripe is destructive to 
the barley crop. Control of the smuts and barley stripe is accomplished 
by proper seed treatment before planting.· The only practical cuntrol 
known for crown rust of oats is sowing resistant varietie.. Unfor
tunately, resistant varieties have not been available in commerl'ial quan
tities until the present time. Damage to flax by wilt can be almost elnn
pletely avoided by seeding wilt-resistant varieties.' 

The damage to potatoes by such common diseases as scab, hlackleg, 
mosaic, blight, and fusarium wilt has prevented and is preventing a 
more rapid expansion of the potato acreage. The,e diseases can be held 
in check, however, by careful selection and treatment of seed, by proper 
cultural practices, and by timely spraying.-

Soil Improvement 

Records of the annual yields of crops in the Valley previous to 191') 
are not available, hence it is impossible to determine the actual trend 
of yields, However, it is the general opinion of farmers that the COll

tinuous growing of spring grains has gradually lowered the yields and 
that the reduced yields are partly due, in addition to the effects of weed. 
and diseases, to the gradual depletion of the physical condition and to 
some extent the fertility of the soil. Results obtained at the Northwest 
Experiment Station, at Crookston, from different methods of cropping 
substantiate the belief that continuous cropping reduces yields. As an 
average for the 17-year period 1910-27, wheat grown continuously at 
the Station yielded only 14.7 bushels as compared to 24.9 bushels in a 
3-year rotation, 24.9 bushels in a 5-year rotation, and 22.8 bushels in a 
7-year rotation.· This means that 100 acres of land seeded to wheat 
continuously would eventually produce in total 24 bushels Ie •• each 
year than 60 acres of wheat grown in a 3-year rotation. 

The clay soils of the Valley originally contained a liberal supply of 
partially decayed organic rnatter which made them friable, but heavy 
cropping with the spring grains and in many instances careless prepara
tion of the land for seeding, have lowered the humus content on rnany 

• For complete in!ltruction on control of .mut HIe Minn. Extension eire. ".t. "PreYe:nJ 
Smut. of Small Grains"; on barley Mripe, Minn. f.stmsion Cire. 4., .. Coatrol of .rl<J 
Stripe ... 

T Minn. Special Bull 128, "F1ax Facu." 
• Minn. Est. Circ-. .:u, '"Treatin. Seed Potatoes witla Hot .·ormalddr,.de." 
• Rrport of Nonbwm Expt. Sta.. Crool.ston. 19.a7. p. 2J. 
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fanns. These soils have become compact and need loosening by 
good cultural practices and the addition of humus-forming materials. 
Getting the soils back into good physical condition is the most important 
soil problem in the Valley. 

Rotation experiments at the Northwest station and the experience 
. of farmers have demonstrated that the turning under of·a legome. espe
cially sweet clover. once in each rotation period is very beneficial to the 
yields of future crops through its loosening effect· on the soil. The 
liberal use of manure. also. is effective. but the benefits are not equal 
to those from sweet clover. Additional benefits are obtained by follow
ing the legume crop and the application of manure with a cultivated crop 
such as potatoes. sugar beets. or corn. to give the soil an extended period 
of aeration and thoroly to incorporate the humus material in the soil. 

A deficiency in available plant food elements is a problem in some 
instances on the sandy soils and with certain crops on the heavy soils. 
Phosphate applied in the form of superphosphate generally has proved 
profitable with alfalfa. clover. and sugar beets on clay ·soils. In sea
sons of nomlal rainfall. phosphate fertilzers have increased the yields 
of potatoes from 12 to 50 bushels and sugar beets from one to 2 tons 
per acre at the Northwest Experiment Station. They have returned 
a good profit every year when applied to sugar beets. With potatoes. 
however. the added yields have not covered the added cost except in 
years of better than average prices." 

Complete fertilizers carrying small amounts of nitrogen and potash 
in addition to phosphate have given additional increases in yields of 
potatoes on some farms in the sandy areas. A small amount of potash 
together with phosphate in an 0-16-4 combination has benefited beets 
in some places in the Valley. In general. however. if second-crop sweet 
clover is plowed under in preparation of the land for sugar beets. and 
potatoes. or manure is applied. phosphate alone is all that is needed. 

Drainage 

The drainage problem has never been satisfactorily solved in the 
Valley. In some respects the problem of drainage is increasing in im
portance rather than diminishing. notwithstanding the fact t"at more 
surface drains are being opened each year. It has never been possible. 
however. to drain away all the surface water on account of the flatness 
of the land and the presence of depressions that are lower than ditch 
levels. As the heavy soils have become more compact with the gradual 
depletion of the humus they contained as virgin prairie soils. they have 
become more d·ifficult to drain. 

110 Reporkrl in Crops and Soi" Handbook for The Red River Valley, 1920, Northwest Expt. 
Sta .• Crooksto~. 
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It is doubtful if tile drainage will prove profitahle for some time 
because of the difficulty and the expense of reaching an outlet and the 
relatively high cost of draining a field, owing to the closeness with which 
the tile lines must be laid. In the heavy clay soils, tiles must be laid 
near the surface in order to draw satisfactorily and the range of a tile 
line depends upon the depth at which it is laid. Better drainage for the 
most part, therefore, must be accomplished through more surface drains. 
the use of deep-rooted crops, and the restoration of the humus content of 
the soil, making it better adapted to cultivation under conditions of 
high moisture content. 

Adjustment to Progress in Farming Practice 

The problem of selecting the most effective materials and equip
ment for use in the production of crops-a problem common to most 
agricultural regions that are still experimenting with a type of farming
is important in the Valley. 

In this connection the use of the best seed available can not be over
emphasized. The Northwest Experiment Station, working in co-opera

. tion with the Central station, at St. Paul, has accomplished much in 
the last few years in developing higher yielding disease-resistant varie
ties of the grain crops. In Table 8 is shown the average yield of the 
recommended varieties of different grains in comparison with the aver
age yields of varieties previously considered to be best. Farmers 
should not hesitate to use new varieties announced by the North
west Experiment Station as soon as the seed is available in the market. 
All new varieties are not only thoroly tested at the Station but are 
further tested in field trials on selected farms in the Valley for three 
years before they are recommended for general use. 

Table 8 

Average Yield on Northwest Experiment Station Farm of Recommended 
Varieties of Specified Graina Compared with Varietie. 

Previously Approved. 

Crop Variety 
P«iod of 

rC"cord 
Avo yield 

per 1ICr'e, bu. 
Wbeat Marquillot .............. 19.J5,z8 J3·S 

Cerest .................. 1925·z8 .... 
Marquis ................. 1925-,,8 .JS·o 

O.t> Ancbooyf ................ .q.JS·;r8 60·7 
GopbeT .................. 19.315-28 ·U· • 

Barley Trcbit ................... 19.11-.37 17.8 
MinDe80ta .8, ........... 19.13'27 33·9 

Flax Budat ................... J9.J8.Jo '''7 
Chippewa ................ 1038-.)0 U • ., 

• MinD. Aer. Expt. Sta. Bull. 26 •• "SmaU Grain Varidia ill MinllftiOta." by H. K. 
WillOd and A. C. Am,.: "i'lax Summary Report. 19JO." by A. C. Am" W. E. HaiDd •• nd 
G. H. Robinson.. ~ 

t Recommendecl varietin.. 
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Mecnanization in the Red River Valley is proceeding at a fairly 
rapid rate. The general-purpose tractor, which is being generaUy 
adopted, is bringing with it a larger use of the combine for harvesting 
small grains and flax and is occasioning a considerable modification of 
machinery for handling potatoes and sugar beets, looking toward a 
greater use of mechanical power and a reduction of man labor used for 
these crops. This is increasing the capacity of the individual farm 
worker for the production of the relatively higher income-per-acre 
crops and at the same time reducing the per-acre charges for materials 
and the use of equipment. 

The data presented in Table 9 show the saving in man labor, horse 
work, and cash charges for equipment and materials that were obtained 

.. on one of the farms studied through the substitution of a combine for 
the binder-thresher method for harvesting and threshing small grains 
and flax. In addition to the per-acre saving of 1.4 hours of man labor, 
1.75 hours olliorse labor, and X2 cents in other charges in favor of the 
combine, the combine method has the advantage of putting the field in 
readiness for beginning fall plowing immediately after. harvest. More
over, if harvesting operations are interrupted by wet weather the labor 
and power forces can be kept busy at fan plowing. This advantage 
is especially important in relation to weed control. In evaluating this 
comparison, it should be remembered, however, that the straw was left 
in the field when the combine was used. Furthermore, the acreage of 
small grain on this farm was sufficient to use a combine economically. 
On x60- to 320-acre diversified farms the acreage of crops to be har
vested with the combine is too small to afford much advantage. 

Table 9 
Comparison of Cost per Acre of Harvesting and Threshing by 

Different Methods on the Same Farm. 
Machine used 

~;;;'~'~'~"~~~::~'~'~'8~'~'~"~.L:: Item - 10·foot tractor- lo·foot com· 
binder and sta- bine and I z· 
tionary thresher foot windrower 

Acres covered .. ,................... 303 326 
Mnn labor (at 40 cents per hour) .... $1.30 $0·74 
Horse work (at u centa per hour) .... 0.39 0.18 
Tractor work, hr. ................... 0.35 0·S'8 
Twine: I;Ost ••••••••••••••••••••••••• o.a7 
Machine charge. .... . . . . . . . .... .. . . . o.u 1.13 
Threlhing charle ................... --:"',,.0,,0 _____ --::-'-::'-

Total COllt ............•........•.. $3.52 $2.63 

• Adapted from data presented in Table 8, !oIinn. Agr. Expt. Sta. Bun. 266. "Cost of 
Combine Harvutin, in Minnesota." 1929. 
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Adjustment to Changing Price Relations 

The substantially lower cost of wheat'production made possible in 
extensive areas by recent improvements in the tractor, the combine. 
and tillage machinery have resulted in a substantial increase in the 
acreage of spring wheat in the regions west and northwest of the Val
ley in both the United States and Canada. These lower costs (coupled 
with increased production in other wheat-producing countries resulting 
from a combination of influences). have tended to increase the total 
output, to lower the price at which wheat can be continuously supplied, 
and to intensify inter-regional competition, thus making changes neces
sary in the agriculture of the areas in which the more efficient methods 
arc less applicable. Further important developments in this direction 
are to be expected. 

Greatly reduced costs in wheat production have not been experienced 
in the Red River Valley of ]\Iinnesota through the Use of machines in 
large units in large-scale operations. ;\ considerable further develop
ment in the use of power machinery and the combine may be expected 
in the Va11ey wherever large tracts of land particularly well adapted to 
wheat are under the control of one operator. Cnder these conditions, 
a fairly high degree of specialization in wheat growing in conjunction 
with other small grains is economically desirable. On the other hand. 
in other parts of the Valley less favorably adapted to large-scale opera
tions in wheat growing, readjustments in the cropping system limiting 
the acreage of wheat to the portion of the farm that can be maintained 
on a high-yielding basis through crop rotation, offers a better solution 
to the problem of intensified regional competition and lowering prices 
for wheat. 

QUANTITIES OF LABOR AND MATERIALS USED 
FOR CROP PRODUCTION 

A consideration of the readjustments in the cropping system that 
promise to contribute higher earnings from the entire farm involves the 
use of information on: (I) the amounts of labor, power, equipment, 
and materials used in the production of units of the different crops 
under careful management with conditions ordinarily prevailing; (2) 
the variations between farms in amounts of these factors used, together 
with the causes for significant variations; and (3) the seasonal distri
bution of the demands of each crop for labor and power and the prob
able number of work days available for each of the crop operations. 
With these data available, the farmer is in position to forecast the 
demands upon his resources of changes in his cropping system and the 
effect on his earnings. 
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An essential part of the 3-year detailed study of representative farms 
in Polk County was the collection of infoffilation on the basic amounts 
of lahor, povyer, equipment, and materials used in the production and 
harvesting of units of the different crops and the time distribution of 
the nse of these elements. The amollnt of man labor and horse work 
used on the farms studied for the different operations commonly per-' 
formed in the production of crops ill the Valley are presented in 
Tables TO to 46 for each farm for I927. The year I927 was selected 
for presenting data on individual farms because weather conditions were 
morc nearly normal than in either of the other two years (see Table I 

and Fig. 2). Averages of all farms are shown for each of the three 
years included in the study. 

A careful study of the quantities of man labor and horse work used 
on different farms in the production of any crop reveals that there 
are variations between farms in the use of these factors. An attempt is 
made to explain some of the significant variations found, so that a con
sideration of the causal factors "\"li11 help the farmer to determine what 
quantities he should use \vith the conditions on his farm. 

Following the analysis of the variations in amounts of lahar and 
materials used in the performance of the different operations, quantities 
are given that represent "vhat may reasonably be expected to be used 
under careful management with conditions ordinarily prevailing. They 
represent, approximately, the accomplishments of farmers who \vere 25 
per cent above the average in the scale of efficiency, as measured by 
low labor expenditure for a given operation, and are suggested as stand
ards with which farmers in the area may compare their own accomplish
ments and check the effectiveness with which they are utilizing their own 
lahor and power resources. These standards serve, also, as basic quan
tities, when properly adjusted to conditions at the particular farm, for 
use in planning readjustments in the cropping systen?-s. 

In computing these standards, an allO\vance has been made for time 
used going to and from fields, and all ordinary interference necessarily 
incident to field work, such as adjusting and repairing machinery in the 
field, rest periods, and minor weather disturbances. 

Whe2t 

Usual Practices in Wheat Production 

The Valley is a spring wheat area and the acreage of \"linter wheat 
is relatively insignificant. The wheat grown on the farms studied was 
all spring wheat. As it is the first crop seeded in the spring, as much 
of the land is fall plowed as time and the weather will permit. \Vhere 
wheat follows summer fallow, sugar beets, or potatoes the land usu
ally is not plowed unless very weedy. On the farms studied, approxi-
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mately 20 per cent of the land that had been in these three crops the 
previous year, was plowed for wheat. Only 4 per cent of all land 
plowed for wheat was plowed in the spring. In addition to plowing, the 
land may be disked, spring-tooth harrowed, or dragged with an ordinary 
spike-tooth harrow before seeding. Only 17 per cent of the land for 
wheat was disked and less than one-fourth of this was covered more 
than once. Approximately 41 per cent of the land was worked with 
a spring-tooth harrow. Generally speaking, the land that was disked 
was not worked with a spring-tooth harrow. About one-third of the 
land was harrowed once before seeding with an ordinary spike-tooth 
harrow and an additional two-fifths was harrowed twice. Wheat, as 
well as all other small grains, was drilled. Approximately 70 per cent 
of the wheat was harrowed after seeding. In addition, a few farmers 
rolled or cultipacked their wheat land. More of this was done the last 
year than in the preceding two years. The general practice has been to 
cut and shock the grain and thresh from the shock. With the advent 
of the combined harvester-thresher, it is to be expected that more of 
the grain will be threshed standing or from the windrow. A small 
amount of combine harvesting was done on three of the farms studied 
in 1928. 

Variation. in Labar Expenditures on Wheat 

The hours of man labor, horse work, and tractor work used per acre 
in performing each operation on each of the farms studied and the 
average for each of the three years are presented in Tables 8 and 9. 
These data show a variation in the total amount of man labor used per 
acre from 4.7 to 11.5 man hours. Likewise there is a similarly wide 
variation in the amount of horse and tractor work used. There are 
several causes for these variations. 



Table 10 

Man Labor Used per Acre by Operations on Wheat. 192 7 
Fall Sprir)B-tootb 

Fa"" Acres Yield, plowing Di.king harrowing Harrowing Seed- Cut- Shock· Thresh- Total 
No .. 

~::n 
bu. ------- ing, ling, ing, ing, m'" Times Times Times TiPlC'S hours hours hours hour! hours 

Houra over Hour. ovc.-r Hours over Hours over 

.,0 '0 10·9 0·44 0·53 0.62 1.00 0·55 0.,8 0·11 1.63 4·13 .0. m ••• 1·91 1.00 0.21 0.40 0.4 1 2.04 0.61 0.65 0.70 1·46 5.95 
0" 

,. 12·1 2.00 1.00 0.48 0·59 0.60 1.41 0.60 0·13 0.61 1.06 6.08 

'" O. J1·5 0.51 1.00 0.36 1.00 0.18 0·4$ 0.60 0.43 1.47 2.84 6.39 

02' " II., 1.3$ 0·57 0.16 1.00 0,45 1,43 0.65 0.62 0.,6 1.85 6.44 
03

'
• 0 20.2 0.81 "00 0.60 1.09 1,13 3·23 7.46 

02' .' 16.1 1.23 0.40 0.11 0··5 0.79 0·91 0.58 2.11 0·53 1,06 1.07 2.17 1·54 
2" 4' 11·1 2.86 1.00 0.38 1.00 0.87 3·00 0.42 0·73 0·95 1.46 7.r,7 

022 
,. ••• 2.33 0·79 0·53 1.58 1.06 1.21 0.12 0·79 0·49 0.68 0.91 1.80 7·9~ 

2" .,S 12·4 1.20 0·79 0.08 0.25 0.63 1.09 0.34 1·35 0·56 0·93 1·74 2·45 7·93 
w '. Jl.2 1.76t 1.00 0.56 0.76 0.56 ~.52 0·46 1.06 1.04 2-.63 8.06 ." ,. :10.2 1.39 0·70 0·43 0.61 0.39 0·70 0.19 1.00 0.59 0·49 1.18 3·57 8.23 

233 4 0 14·5 0·97 1.00 0·40 1.00 o . .:u 0.64 0.57 1·55 1.06 3·50 8.26 
02< u 6.7 - 1·34 1.00 1.66 1.00 0.69 1.00 0·32 1.00 0·52 0.67 1.06 3.02t 9.28 
082 O. 16.1 2.21 0·77 0.31 0·33 1-31 3·00 0.68 0·78 2·32 2.69 10·30 
032- •• 21.8 1·99 0.3.2 1.52 2.00 1.09 1.13 1.61 4. 16 11.50 

Averal'e 
19017 O. 12·9 1·50 0·79 0.40 o·s.a 0.38 0.64 0·44 1·49 0.56 0.80 1.11 3.24 7·43 
1926 . 

., 12.0 1.66 0.69 0.04 0.1'1 0.17 0·33 0·58 1.89 0·58 0.80 0.98 2.15 6.96 
1928 ., 19·5 1·35 0·77 0.14 0.27 0.25 0.48 0·43 1.73 0.56 0·73 1.12 2.13 6.71 

• Omitted (r(lm the avet-age because not representative. 
t Includes 7 acres &pring plowing. 
t Includu ltacking and threshing from the stack. This farm Wal omitted from the average for threshing. 



Table 11 

Hone and Tractor Work U.ed per Acre by Operation. on Wheat, '9"7 
Spring.tooth Thrl'lh· 

Jo·n.1I plowin! niskinl harrowin! Hafrowinl St'rdinl ("ullinl ~ Total 

.; i. g 
" Z " ~: " " ~e " 

! h ..; 15 ~: • r: • '0 ~e • I: h it Ie I: ~: I: !c ·c ". o. o. 5. .. f' co ~g .§ ~ 
,. •• Eo ~; f' '. C· ~, C' ", ". .: .:i.s ' . 0' :!lJ :!lJ :!lJ ':;J ;;; =J ... J .- > ... J =J '0 .- > ... J .- > ... J :cJ ... J "'0 = .. "'0 ..... "'0 = .. .... 

.,G ,. H'I.9 1.76 0·5J ..... 1.00 .1.11 J.14 ".3 1 IJ . .I1 .6. 'JJ ••• g.OI 1.00 0.84 0.40 1.6J .1.0" .,,08 ~·S9 ~.8J 18.gl1 

os- J' u., •• 80 1.06 '.00 0 ... 8 0.59 2.J9 1.4 1 '·4' .l.g' I.M7 II.l8 '·Sf 
'J' .. 11·5 0.5 1 .... 0 • .., 0·:14 1.00 0.58 0·45 2·l0 •. ., . ... .... 1 •• 8 

u, 
" II.J 6.45 0·57 ,J.O.l 1.00 1.79 '04J 2 • .55 .1·"7 j.08 19.J6 

OJI- • .D .• l . .Il .1.00 .l.~, 4.J5 fJ··U .6··n .. , . , ,6 .• ..,. .... 0·45 0.15 ,J.IO 0·91 .I.JI 2.17 .I.'" 4·16 4.JO .1.1.77 

••• " II., 14·67 .... 1·99 1.00 4.63 3.00 1.70 .I·9J ... Q.I ,18.8.& ... •• ••• .I·ll 0·79 0.5l 1.58 4·40 1.21 0.1.1 0.79 1.07 .l·7l J.15 "'·.15 .... .,. '" ,.1·4 ,).67 0·37 0.79 0·34 0·.15 ~.38 0.04 ' . .., 1·35 1·15 "."J J." 1.86 17·,6 0 .• ' ... .. II." 8.8. 1.00 ~.",6 0.76 ".,,6 .1·5"' 1.85 ~." . S-lJ ~4·h", 

·'3 ,8 .... 6.96 0.70 1.,1 0.6. "·J5 0.,0 .. " '.OJ .1.36 1.95 ,." .1.1.19 

"3 •• 14·5 0·97 1.00 0·55 0.~6 '.00 0.85 .... •. ,. •. ,. 5·5Q .... 1.71 
8;1, .. '., I·H 1.00 6.47 '.08 ".67 .... .... . ... .1.07 ".67 4.Jlt 10.48 1·34 ... .. 16.1 7·77 0·77 '·.11 o.JJ 3.50 ,.00 ..1·51 .... , ..... "1·10 
OJ'· .6 .11.8 ,,63 0·1' ... , .... ':.17 4.H 8._11 ...... 

Aur ... 
19.1' .. 1.1.9 .·75 ... , 0·79 I.JI 0.07 .. ,. 1."9 .... .... 1.67 0.01 ..... .a. II ';.6" "'1 1·'18 ·7·.1 o.~6 .... .. 1:.0 '·5 • 0.01 .. .. .." .. " .. " 0.0.1 0·11 .... .... . ... .1·.15 '.JI 0.1. ,." 18.,1.4 0 .... 

10,,8 " ·~·5 3·07 0.$.1 .. " 0·54 0,01 0·.17 0.6.1 0.10 ... 1 1.57 .... 1·71 .... o.o~ .1·.11 0 .• .1 1·_~" 1-t .• 7 0.111 

• OlQiltt'd from IH ... erqor bfta ... not r~taliV'C'. 

t Houn indM ".ckine and th ..... ia. fnlllll tIw: stade. 110 .. , .... wu eOttecl ho .. the .ftnP' lof Grnlai11l. 
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Variations in cropping practices.-One very significant cause of 
variation in the total labor expenditure is that in the number of opera
tions perfomled in the process of seedbed preparation, owing largely 
to differences in the condition of the soil and in weed infestation. 
Obviously, where it is possible to substitute disking or spring-tooth 
harrowing for plowing or to eliminate one or more operations, the time 
i. considerably reduced. Perhaps there is a tendency on the part of 
some farmers to work the land more than is essential and on the part 
of others to work it less than is desirable. Besides the differences in 
cultural practices, several factors influence the efficiency in the" partic
ular operation. 

Size, shape, and location of fields.-A great proportion of time is 
spent in turning and in working the ends or corners on small or irregu
larly shaped fields. This is illustrated by the labor spent cutting wheat. 
All the five farms with the highest labor expenditure for cutting had 
relatively small fields. The amount of man labor used for cutting on 
Farm 233 was further increased by the tractor and two binders used. 
One man was used to operate the tractor in addition to the two men 
operating the binders. On Farm 032, the fields were both small and 
irregular in shape. Obviously, the farther the field is from the buildings 
the more time is spent in going to and from the fields. It is sometimes 
possible to reduce the disadvantage arising from having small fields 
by working adjoining fields as one. Fences or ditches eliminate this 
possibility. 

Size of power units.-Another factor influencing the efficiency 
of man labor used in crop operations was the size of the power unit. 
On both Farms 082 and 032, the power unit for plowing was largely a 
three-horse one-bottom plow outfit. Generally speaking, with a larger 
outfit proportionately less of the operator's time is occupied in turning 
at the ends and in going to and from the field. The saving is primarily 
in man labor J not in horse work. 

Yield.-The yield will affect to some extent the time necessary 
to shock and thresh the crop. The farms in 1927 having a yield of 
less than 13 bushels per acre averaged approximately a third less labor 
per acre than those having a yield of more than 13 bushels. The amount 
of labor used per bushel, however, works in the opposite direction. 
With higher yields, less time is required per bushel. The yield has little 
effect on the time required for the .other operations except insofar as 
a higher yield is the result of a little better job of seedbed preparation. 

Quality of labor.-The quality of the labor may affect the time 
expended. If a large amount of the labor is done by members of 
the family, more time may be consumed than if it is done. by hired 
help. Lack of experience, insufficient physical strength, hesitation on 
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the part of parents to require relatively as much from their children as 
from hired help, and the occasional lack of adjustment between the 
available labor supply and the amount of work to be done, a result of 
the gradual growing up of the children, are some of the main reasons 
for differences in efficiency. 

Management.-Variations in labor expenditures may aloo arise 
as a result of differences in management. Planning the work so 88 to 
have the right tools, power units, and man labor ready at the right time 
and place to perform the desired operations at the most opportune time 
tends to increase the efficiency of labor. 

Material. U .ed in Wheat Production 

Approximately 60 per cent of the wheat acreage on the farms studied 
was devoted to raising bread wheat and 40 per cent to raising durum, or 
macaroni, wheat. Three-fourths of the acreage of bread wheat wu 
seeded to Marquis and practically the entire acreage of durum was 
seeded to Mindum. The amount seeded was uniform, varying little 
from lYz bushels per acre. When the wheat was cut with a binder, the 
amount of twine used averaged between 2l:J and 2Yz pounds per acre. 
Variations in the amount used were chiefly the result of differences in 
the yield of straw. Twine is not used when harvesting is done with a 
combine. Custom threshing was hired by the bushel or by the hour. 
The hour basis was used more frequently in years of low yields. On 
the farms studied, the most common rate for threshing wheat was 6 
cents per bushel. The hour rate varied from $4.50 to $8.00 per hour, 
depending upon the size of the machine and the number of spike pitchers 
or other helpers furnished with it. 

Standard. for Wheat Production 

Successful planning of a cropping program involves an estimate of 
the amount of time necessary to perform the desired operations on a 
given acreage. Standards of performance that may be attained under 
reasonably good management, with both horse- and tractor-drawn im
plements, are presented in Tables 12 to 15. 

Table 12 

StA1'dards per Acre for Seedbed Preparation and Seeding Wheat 
with Horse-Drawn Implement. 

Operalion Impltmftlt 
Ma. H"". hour. houn 

Plowinl 5 bontea and as in. IanI' ................ .... 10.00 
DiskinI' • .. .. 8·ft. sin&le diAk J." ........... 0·45 
Spring-tooth 

harrowing 4 
.. .o-ft . barrow .... .............. 0·50 

HarrowioK • .. 2'.2-ft • CP.a'O 0." ........ ~ ..... 
Sredin.- • .. • o-It. driB 0·50 Z.OO ................. 
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Table 13 

Standards per Acre for Seedbed Preparation and Wheat Seeding 
with Tractor-Drawn Implements· 

,2·Plow 3·P low 
Operation Implement Mon Trac:or Mon Tractor 

hours hours hours boure 
Plowing 14·in. bottoms ........... 1.';0 1·40 1.00 1.00 

Dislring 8·ft. tandem disk ....... 0.42 0.42 0·33 0·33 
lo-ft. 0·36 0.36 0.29 0.29 

Spring-tooth 8·ft, harrow ............ 0·48 0.48 
harrowing lo·ft. · . . . . . . . . . . . 0.38 0·38 0·34 0.34 

u-ft. · . . . . . . . . . . . 0.29 0.29 

Harrowing 2o-ft. · . . . . . . . . . . . 0.16 0.16 0.15 0.15 

26·ft, ............ O.IJ 0.13 D.ll 0.11 

Drilling lo-ft. dnll •.•.........•• 0.36 0.36 
14·ft . .. •.•........... 0.25 0.25 

53 

• Adapted from Table 14. Minn. Agr. Expt. Sta. Bull. z80, "The Fann Tractor in Min
nesota." A. J. Schwantes and G. A. Pond. 

Table 14 
Standards per Acre for Binder Hatvesting and Shock-Threshing of Wheat 

Operation 

Harvesting 

lmpleml'nt 

4 horses 8·ft. binder 
Tractor- 8·ft. 

to·ft. 

M.n 
hours 

2-8 ft. 0.,2 
Shocking •••...•••.••.•.•....•..••••••••..••. 0.90 
Threshing •..•...................•...•....•. 2.10 

Horse 
hours 

2.80 

J·10 

• Recommended man hours aame as the corresponding tractor hours. 

Table IS 

Tractor hours 

2.plow 3·plow 

0·4.2 0.40 
o.JJ o.Joa 

0.24 

Standards per Acre for Harvesting Wheat with Combine Harvester. 

Tractor bours 
Operation Implem ut M.n Horse 

hours hours 2·plow J.plow 
Windrowing lJi·ft. windrower (horse drawn) 0·37 1·37 

12·ft. windrower •••••......... 0.26 0.26 
160ft. .............. 0.':0 0.20 

Tbreshind tHe. combine ................ 1.08 1.20 0.48 
10·ft. ................ 1.23 1.20 0·40 
12·ft. ................ 1.29 1.20 0.J2 
16·ft. ................ 1.06 1.20 0.25 

• Baaed on Table V, p. 12, MinD. Aer. Expt. Sta. Dull. 266, "Cost of Combine Harve3tiDg: 
in Minnesota," G. A. Pond and L. B. Ba~ett. 

t Man and horse bours include hauling ,rain. 

The standards given are for the power units most commonly used. 
The Northwest Experiment Station, at Crookston, recommends seed
ing 75 to 90 pounds of common wheat and 105 of amber durum 
per acre. This assumes clean seed of high germination. With low 
germination, more is needed per acre in order to obtain as good ;. 
stand. When the grain is cut and shocked, 20 pounds of twine per 
acre should be sufficient for a good average yield. 
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Diltribution of Labor on Wheat 

The beginning and ending dates of the periods during which the 
operations on the wheat crop are commonly performed. together with 
the number of days usually available. are given in Table 16. These 
dates vary from year to year. depending on the weather and the advanl'e' 
ment of the season. but the general relationships will remain approxi
mately the same. In some cases the operations may he startecl earlier 
or finished later than indicated here. but these dates will serve as a !l3fe 
basis for planning the farm organization. In determining the number 
of work days available. allowance was made for Sundays. holiday •• ·and 
the probable days on which rain might interfere with crop operations. 

crop. 

• 

Fi,. ~I. A Wheat Field in the R~d River Valley 

Yields .uc:h as indicated in the picture enable wheat to mainuin it. rank ... ludin. 

Table .6 
U.ual Date. and Work Day. Available for Pedormina: 

Different Field O_.tiona on Wheat 

Op~ration 

Seedbed preparation 
Seeding 
Cutting 
Thresbin .. 

Mar. ~o to Ma), I ••.•. • .....••••.•••.•• 

Apr. I to Ma,. JI •• • •••••••••• , ••••••••• 

July .as to Auc. 22 •••••••••••••••••••••• 

Au •. 16 to S~t. JIG •• . •••••••••..••.•.•• 

Wnrlc ria,.. 
avail"blr .. ., 

,6 
>I 
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would keep this-surplus at the minimunl level necessa.ry to assure an 
adequate supply at all seasons. 

Figure 12 shows the volunle of surplus milk in the pool eaeh month, 
adjusted for normal seasonal variations and expressed as Ii per
centage of dass I and dass II sales. It is iInpossihlp to measure 
month-to-month changes without making this seHsonal acijustnlent, 
because the. seasonal variations in the quantity of surplus ,,,,"ere vcry 
wide-froITl 162 percent of the yea.r~y average in ~lay to f34 percent in 
NovCluber. vVhen the adjm;trnent has be-en made, it be(,OInes a.p
parent that there have been several major changes in the. quantity of 
surplus milk in the pool in Louisville. The general trend in the 
quantity of surplus was downward from January 1932 through 
December 1934, but there was a fairly large surplus during t,he first 
S months of 1935 and again in the last part of )936 and the first 7 
months of 1937. 

The data in table 19 show, fOT six separate periods during 80 
months, the average pereentage of surplus milk, and the variat,ion in 
four factors which would be expected to influence the quantity of 
surplus: (1) The amount of rain which fell during the period, expressed 
as a percentage of nonnal rainfall; (2) the purchasing power of milk in 
terms of feed, ineluding hay; (3) the spread in cents per 100 pounds 
between the pool price for market milk and Hw nYf-'mge price for 

FIGURE 12.-SURPLUS ~1ILK IN THE POOL, AS A PERCENTAGE OF FLUJD

MILK AND CREAM SALES, ADJUSTED FOR SEASONAL VARIATIONS, 

LOUISVILLE, Ky., 1931-37. 

Following a downward trend from 1932 thrOLlgh 1934, the quantity of surplus milk has 
varied widely_ 



56 MINNESOTA BULLETIN ,,82' 

The daily distribution of man labor on a 3'J-acre field of wheat i! 
shown in Figure 23. The labor on wheat is conc""ntrated in one week, 
about the 18th of April, three days harvesting in the latter part of 
July, and one day threshing in the middle of August. Fall plowing 
may be done any time after harvest and before the ground freezes in 
the fall. On this farm the fall plowing was done in the period from 
August S to October 2. This distribution is typical of the region. 
With a larger acreage of wheat, the labor might be extended over a 
longer time. 

Fig. 23. Harvestinl With a <7omhine 
Combining is rapidly replacing on medium- and large·fl.ized farms tbe hinder-.hock· 

threshing method of harveatina small crain in the Valley. 

Oats 

U sua! Practices in Oats Production 

In preparation of the seedbed for oats, 8s per cent of the land was 
plowed. Fall plowing was preferred, but it was not always possible 
to plow all the land in the fall. In the three years, the proportion of the 
plowing done in the fall varied from 43 per cent in 1926 to 98 per cent 
in 1927. The average proportion for the three years was 74 per cent. 
Approximately 20 per cent of the land was disked once and 7 per cent 
twice. Twenty-two per cent of the land was spring-tooth harrowed once 
and another 6 per cent either two or three times. Thirty per cent of the 
land was harrowed once before seeding, 41 per cent was harrowed twice. 
and 2 per'cent either three or four times. Sixty-seven per cent of the 
land was harrowed once after seeding and 2 per cent was covered twice. 
In addition, a few farmers did some rolling or pulverizing. As with 
wheat. most of the oats was cut with an 8-foot binder drawn by 4 horses 
and was threshed from the shock. In 19'28 two farmers used a combine 
harv~ster. 



Tabl. 17 
Man Labor Used per Acre by Operations on Oats, 1927 

Fa"" Acres Yield, Plowing 
Spring-tooth 

Total Disking liarrowing Harrow;ng ~eed. Cut· Shock· Thresh-
No. 

ta~~ bu. mg, ting. ing, ing. m,n 
Times Times TImes Timet houri hours hours hours hours 

Houri over lIouts ovC'r Hours O\'er Hour, over 

0,6 8, 16,3 1·32 0.63 0.27 0·43 • 0.92 1.00 0,60 0.75 0.54 1.20 5.60 .,. 57 , .• 1·51 0·91 0.8 ... 1.09 0.26 1.09 .S> 0.69 0.73 1.13 5·12 
0 .. ,0 u·S 1.63 1.00 .68 1 • .38 1.43 :iI.OO ·4' 0.68 0.61 0.63 6.15 

0" '06 26.,. 1.40 0·70 .,. 0.60 0·33 0·51 0.16 0.68 .,. 0,64 0·13 2.17 6,37 

'0' " ,"", 2.02 1.00 0.08 0·33 0.80 3.00 .6, 0.66 0·59 1.64 6,41 

0" " 16.2 1.28 1.00 ·3' 0·41 I.OS 1.00 0·37 1.00 .,0 0.68 I.U 1.12* 6.4.1 

0'4 '4 42.6 1.00 1.00 ." D." 0013 0.23 0.10 1.00 .64 0.86 0.83 2·10 6·57 
0', .0 19·3 2.11 0.11)0 .• 8 0.20 0.59 0·91 0." 1.00 .53 0·11 0.61 1·50 6·59 
;Io3a ,0 2$·3 1.04 1.00 0·75 1.00 0.24 1.00 .75 0.38 0·95 2.69 6.So 

0" " 26·4 2.00 1.03 .s. 1.00 0.56 1.00 .61 0.66 0.69 1.80 1·14 

'JJ 6, 18.6 1.$6 1.00 0.69 2.19 0.3 3 1.00 .88 I.n 0·94 ,.66 7.16 

'" " 
,., •. 01 1.00 ·77 1.00 0.60 2.00 .,. 0.86 0.'17 1.45 7.40 

03at " 35·7 1.00 .,. 0·37 '·44 1.69 .8. 1,15 0.99 2.88 7·5'1 
0., 6, 24·1 I.S9 0.S4 ." 0.17 0.94 1.13 0.57 I.Sa ·55 0·77 0.85 1·95 7·79 
,6, u, 36,5 2·43 1.00 .60 I.OS 0·49 a.1I .6, 0·77 0.84 a.12 7.86 

08, ,6 33·1 1.26 0·55 ." 0·.17 1·40 1.47 0·50 1·43 ·4. 0.81 '.'4 3·07 8.91 
031t JJ 4 2.7 1.13 0·33 .8. 1.10 0.16 0'43 1.03 .. .. .68 1.03 1.9Q 3.32 10.18 
08. ,8 36.3 2.S3 1.00 0.26 0.23 1.23 3·00 .68 0.81 2.06 2.'4 10.61 

Average 
'927 " 023·4 1.71 0·91 .,0 0.45 0·59 0.82 0.40 1.32 .6. 0.74 0.88 I.SS 7.09 
1926 68 28.2 1.69 0.88 .0, 0.12 0.12 0.20 0.42 2.04 .6, O.SI I.as 2.03 '.03 , ... ,0 43·2 1·35 0.76 0.18 0·44 0.16 0.36 0·48 2.02 0.56 0·73 I.O;:! 2.10 6,58 

• Omitted from the average for threshing becaUle it inc:ludes stacking. 
t Omiued (rom the average b~caule not reprelentative. 
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Horse and Tractor Work Used per Acre by Operationl on Oatl, 1927 
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VariatiOIlB in Labor Expenditures on Oats 

The expenditures of man labor. horse work, and tractor work on each 
of the farms studied in 1927 and averages for 1926, 1927. and 1928 
are given in Tables 17 and 18. The average amount of man labor used 

• on oats was practically the same as for wheat. It varied from 5 to 
10.6 hours per acre. In general, the factors that were responsible for 
the variations in the expenditure of man Jabor 011 oats were the same as 
those discussed under wheat, namely, differences in (I) seedbed prep
aration, (2) size, shape, and location of fields, (3) size of power units, 
(4) yield, (5) quality of labor, and (6) management. 

Fi,. 24. A Typical Tbreshin, Scene in the Valier 

Up to 1927 practically all small rUin in the Red River Valley was threshed from tbe 
Ihock with the ordinar7 stationary grain separator. Thi.s is still the prc\'aiJing r'Dctbod or 
threlbinc on moM farms, altho the combine barveItcr is begiooin, to displace it on Ihe 

. 1ar,er farms. 

M.aterials Used for Oats 

The vanetles of oats most generally grown were Gopher, White 
Russian, ·and Green Russian. The amount of seed used varied from a 
little less than 2 bushels to almost 4 bushels per acre. The average for 
the three years was 2.6 bushels. Yearly averages deviated less than one
tenth of a bushel. The .amotlnt of twine used per acre averaged 2.1 
pounds per acre. It varied from a little more than one pound to over 
3~ pounds. The usual threshing rate was 4 cents per bushel. When 
hour rates were used, the charge was the same for oats as for wheat, 
$4.50 to $8.00 per hour. 

Standards for Oats Production 

The labor standards for oats are the same as for wheat with the 
exception of shock-threshing. The standard for shock-threshing oats 
is 1.9 man hours and 3.35 horse hours. The standard for harvesting 
oats with a combine is the same as for wheat. The Northwest Experi
ment Stat,ion recommends seeding 2 bushels of seed per acre when 
drilled and 3 bushels when broadcast. Oats were drilled on all the farms 
studied. For an average yield. 2~ pounds of'twine should be sufficient. 
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With high yields more would be required and with low yields perhaps 
less, depending primarily upon the amount of straw. 

Distribution of Labor on Oats 

The dates between which the crop operations for oats usually are 
performed, together with the estimated number of work days available 
are presented in Table 19. Seedbed preparation for oats should follow 
i:nmediately the work for the wheat crop. 

Table 19 
Usual Dates and Work Days Available for Performing Different 

Field Operations on Oats 

Operation 

Seedbed preparation 
Seeding 
Cutting 
Threshing 

Usual dates 

April 5 to May 7 ...................... . 
April 6 to May 1 ...................... . 
July .16 to Aug. ZJ •....••.••••••••..•••• 

Aug. 16 to Sept . .20 ..................•.. 

Work days 
available 

20 

,8 ,. 
.8 

These dates may be a guide in planning the operations but will have 
to be shifted to allow for differences in the season. 

A typical daily distribution of man labor on a 48-acre field of oats 
is presented in Figure 25. This field was all plowed, but as the fall 
plowing may be done any time between harvest and the time the ground 
freezes, no fall-plowing labor is shown. the work was concentrated in 
three periods-during seedbed preparation and seeding in the latter part 
of April, during·ha.vest near the middle of August, and threshing near 
the end of the month. 

Barley 

U 5.ual Practices in Barley Production 

Preparation of the see4bed and seeding of barley usually follow 
oats seeding. More of the land was spring plowed for barley than for 
either wheat or oats, 29 per cent of the land for barley being spring 
plowed and 53 per cent fall plowed. The land was usually gone over 
with either a disk or a spring-tooth harrow-I3 per cent once, 13 per 
cent twice, and 2 per cent three times. Approximately 25 per cent of 
the land was harrowed once with an ordinary spike-tooth harrow and 
43 per cent twice before planting. Seventy-one per cent of .the land was 
harrowed once after seeding. In addition, about 18 per cent of the 
land was covered with a roller or cultipacker. 
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Man Labor Used per Acre by Operations on Barley, 1927 

'J' .,6 
0" 
'J> 

'0' ." 
." 
••• 
.,' .,. ... 
• Or 

~,Jl 

••• 
O'J 
Cl.t 
08. 

'J. .•• .-
57 
54 

• •• ., 
'7 
4' 
7' 

•• 
n .. 
7 >, 
,. .. . , 

31.8 

"' .. 
.lS·l 
25·J 

"9.8 
.J6 ... 

.:1:5.' 
JU 
4 1•0 

.J6.3 

.0., .... 

Fan plowing 

0.79 0.9.) 

1090 0·94 

0.99 0.49 
1.35 0.82 

0.78 0.41 
. 0.87 0.66 

.a·J5 
2.00 

0.50 
2.08 

0.61 

'.00 .... 
0·30 .... 
·.79 
0.7" 
o.~. 

'.00 

••• 8 0.63 
0.87 0.36 
0.79 ~48 

Spring plowing 

01.00 

• eti .• > 
1-0 

0·59 
0.49 

1.00 

1.00 

0·70 

0." 

.... 
0.38 o..:s 
0·91 o.SJ 
0..l3 0 .. 1.1 

• Indudes ~ullip.a"k1na and pulvrriain •. 

Disking 

• Eli •• > 
1-. 

0.10 O.I~ 

D,ha 1.01 

0.08 0.12 

0." 
0.64 
0·.14 

0.67 

o..J 

0 • .)6 
0.77 
0.51 

1·.)4 

0. •• 

0..13 o.]S 

0 .• 6 0."3 
0.24 0 ... 6 

t O ... iltft from the .ft.... ~.1IIle DOt repre:wutati_. 

Spring.toolh 
:tanowinl Hanowing 

0·9'" 1.75 
o.~ 0.94 
0.19 0·49 
1.09 1.00 

0.,)2 0.l6 

1,03 1.59 

I.S-f, 1.83 

0.,' 

.... 
.J.oS .... 
1.16 

O.I.! 

1.00 

'.78 
3.00 .... 
0.62 

0.38 

0,6, •. 00 

0.'. 0.14 

0.17 0.41 

0.02 0.01 

0.11 0.81 

O.JI 1.00 

0.65 
0.;:12 

0.19 

0.29 

0·S6 
o.J • 

0·31 

0·l9 
0.25 

0.8S 

1.49 

"GO 
1.25 

0.68 
r.GO 
2 •. 11 

':.00 

0·19 .... 
I·JII .. , . 
"GO 

O.J.I 1.14 

0.54 .J.OI 

o .. p 1.70 

. 
et .• > 
1-0 

0.05 0·31 

.U 

••• 

••• 
.J • 

.J< 

.... 

0., • 

0.,)0 

.0, 0 .• .1 

.~ 0..14 

0..13 o . .z8 

0.,)6 .,. 
. .. .,. 
••• 
•• J 
.55 
.68 

•• 8 .,. 
·70 -4, 
.7J 
.8J 
.5. .... 
·75 

.60 .,. 
0." 

0·l3 
0.65 
0.6S 
0.65 

•• 66 
0.89 
0.83 

0.65 
0.6.) .... 
0.7· .... 
0.70 
0.86 

1.2) 

0.8; 

0·7' 
0.8. 

0·97 
1.11 

1.11 .... 
•.. u 

.... 
1.17 

1.83 
1.8S 

.1.87 
.z.b.l 

."lO .... 
J.6 7 

'·59 

7·" 
7.,8 
,.80 .... 8.,. 
8.06 

II.J" 
1.1·75 

'·5" , .... .... 



CROP PRODUCTION IN THE RED RIVER V.iLl-EY 63 

Variations in the Labor Expenditures on Barley 
The expenditures of man labor, horse work, and tractor work on 

barley for each of the farms studied in 1927 and the average for each 
of the three years are presented in Tables 20 and 21. The man labor 
ranged from 5.0 to 12.8 hours per acre. In general, variations in the 
expenditures were the result of the same factors as discussed under 
wheat, namely, differences in '( I) cropping practices; (2) variations in 
the size, shape, and location of the fields; (3) the size of the power unit; 
(4) the yield; (5) the quality of labor; and (6) the management. 

Materials Used for Ba.rley 

Trebi, more commonly known as Canadian, was the variety of barley 
most generally grown. Velvet was just being introduced and its use 
was still confined to a few farm,. The most common rate of seeding 
was 2 bushels per acre, altho it varied from Ii/, to 2~ bushels. The 
amount of twine u~ed varied from 1.05 to 4.3 pounds per acre, 2}1 
pounds being the average. The common rate for threshing was 4 cents 
per bushel. Hour rates for threshing were the same for barley as for 
oats or wheat, $4.50 to $8.00 per hour. 

Standards for Barley Production 

Standards for seedbed preparation, seeding, and harvesting are the 
same for barley as for wheat with the exception that the standard for 
shocking barley is one hour per acre as compared with 0.9 of an 
hour for wheat. The standard for rolling, which has not been given, is 
04 man hour and 1.6 horse hours per acre. The Northwest Experi
ment Station recommends 2 bushels of seed per acre. Two and three-' 
fourths pounds of twine should be sufficient for a yield' of about 35 
bushels per acre. Less might be needed for a lower yield and more for 
a higher yield, the amount depending upon the amount of straw. 

Distribution of Labor on Barley 

The dates between which work on the barley crop is ordinarily per
formed, together with the estimated number of days within which field 
work may be done, are presented in Table 22. The computation of the 
date for starting seedbed preparation for barley is based on the assump
tion that both wheat and oats will be seeded before the barley. If either 
or both of these crops are not included in the cropping system, the field 
work for barley may start earlier. Fall plowing may be done any time 
between harvest and the time the ground freezes. 
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Horse and Tractor Work Used per Acre by Operations on Barley, 1927 
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The daily expenditure of man labor on a 48-acre field of barley i. 
shown in Figure 26. The distrihution is fairly typkal of the I"el.';on. 
The operations for barley fall into three distinct periods, one of seedbed 
preparation and seeding the first part of ~ray, another of har"est the 
first part of August, and another for threshing the latter part of 
August. 

Table •• 
Usual Dates and Work Day. Available lor Psrlormin. Different 

Field Operation. on Barley 

OP<'ration 

Seedbed preparation 
S«<IinC 
Cullinit' 
Thre.&hinr 

W,-;-,lcrll1n 
r-ual dah.·. avall.hlt!' 

April 18 :0 M., ~I .•............•... ,.. .110 
April .111 In a.lil)' .III .................... 16 
July 416 to Au •. JZ •••••••••• , •••••••• ". I~ 
AUj;f. 16 to Sept. :to ••••••.••••••••.•.•• , ao8 

Flax 

Usual Practic •• in Flax Production 

Work on the flax crop customarily follows that on wheat, oats, and 
barley. Better yields of flax usually result from early seeding. How
ever, a fair yield of flax may be oh!ained from a seeding somewhat 
later than is possible for wheat or barley. For this reason the acreage 
of flax is influenced by the land remaining unplanted after the safe 
seeding dates for these crops. Twelve per cent of the land for flax was 
fall plowed and 81 per cent spring plowed. Nine per cent of the land 
was disked once and approximately 9 per cent disked more than once. 
Approximately II per cent of the land was covered with a spring-tooth 
harrow and one-half of this more than once. Twenty-four per cont 
of the land was covered with a spike-tooth harrow once before seerl
ing, 19 per cent .twice, and 3 per cent three or more times. Fifty-three 
per cent of the land was rolled, pulverized, or packed he fore seeding. 
After seeding, 6 per cent of the flax was harrowed once, 32 per cent 
was rolled or packed once, and 5 per cent was rolled or packed twice. 
Occasionally land that had not been under cultivation for several years 
was plowed late in the spring, perhaps ro\led, and then flax was drilled 
on the sod without further preparation. Late seeding, together with 
poor seedbed preparation, resulted in low yields. On the farm. studied, 
most of the fiax was cut, bound, and threshed from the shock, alth'; 
sometimes it was never shocked and occasionally it was not bound but 
allowed t9 fall in a windrow. In the last year a combine was used on 
three farms. On two farms a tow mill operator threshed the flax, taking 
the straw in payment for the threshing. During the three years of the 
study, a number of farmers sold their fiax straw to a tow mill at from 
$4.00 to $5.00 per ton. 
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Man Labor Used per Acre by Operations 9n Flax, 19:J7 

Plowing Di5king 
Spring'~ootb 
harrowing Harrowing Rolling· 

i ~ ,; .. .. c .. ~ • 
~ ~ ,; c • 

~ EE .,; ~ • a • f ~~ 
. 

:1 .. f ~~ 
c .5 .. :ii ... 

E~ ;;: ". E~ ~ 
... u. 

~ 
, , .". -. .5 ~ c. t' -, 0, -, <.!: 0 0 •• > 0 

t=~ 
0 .• > 0 .• > '0 .co ~o ~j ., ... ., 

"'0 
., ., 

.... 0 ., 
"'0 ",,g u~ "'.c ... .0 .,. ,8 ,.8 .2.19 4. 00 ~.8 1.00 0·42 0.59 1·4,2 4.80 

.,8 27J ,.' 1.14 1.00 0 • .26 0.58 .,8 0.89 '0.51 1.59 S·SJ 

.'" " ~8 1·34 1.00 0.,]6 0·45 0·42 1.09 0.19 0·99 .. , 0.02 .0, 1,17 0.58 1 • .20 5·9.2 

". ., , .. 0·70 1.00 ." 2.00 .,8 1.01 0.66 1.,]0 5.2,% .,. 80 ,., 0.81 1.00 0·43 0.89 0·37 0·51 O.ZI 0.90 '4' 0.64 0.67 1.89 5·42 

,," ,. , .. 1·31 0.60 0·.23 0.40 .,8 1.00 ." 0·93 0.6,1 1.36 5·58 .,. ., •• J 2·.23 1.00 0·53 1,00 .. " I.D!) ·53 I.U 0·7.2 1.05 6:64 

'" S. 0., 2,26 1.00 0.32 , 0.20 0·77 0·94 0·53 1.27 ... 0.65 ." 0·77 0.3 1 1·57 7·22 

. 025 , ,., 1.07 0.46 1.02- 2.00 0 • .:8 0.56 0.28 1.00 ." 1.00 .56 0·10 0.46 z·93 ,..86 

••• ,8 .. , 2.30 1.00 0·49 0.82 0.59 2.16 ." 1.00 ·55 1.03 1.00 2.19 8.60 

." " , .. 2.76 1.00 1.42 2.00 0.61 2.00 .,. t.OO .. , 0·9J 0·49 1·51 8.71 

.82 3 ,., .... 1.00 J.g6 2.00 1.16 2.00 ••• 1.00 ••• 1.64 1.50 J.SS 1%.83 

Average 
1927 ,. ••• 1.56 0.84 0.68 I.OJ 0.11 0.29 0.36. 1.03 ." 0·77 ." o.gS 0.63 1.80 7·03 
19.016 ,8 ,., 1·50 0·57 0.67 1.4" 0·35 0.11 0.63 J·SO ." 0·97 .'2 0.88 0.72- 1·7:a '·5:1 
1928 '. , .• 1.57 0.8g 0.29 0.48 0.15 0.27 0.27 0.83 0·32 0.87 0.58 0.72 0.66 1.64 6.20 
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Hora. and Tractor Work Used per Acre by Operations on Flu, 1927 
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Variations in Labor Expenditures on Flax 

The expenditures of man labor, horse work, and tractor work on 
flax for each of the farms studied in 1927 and the average for 1926, 
1927, and 1928 are given in Tables 23 and 24. The total man labor 
expenditure varied from 4.8 to 10.1 hours in 1927, with an average of 
6.7 hours. The yearly average was considerably higher in 1926 than 
in either of the other two years, largely because of more thoro seed
bed preparation and a higher yield. In general, the variations are due 
to the same factors as were discussed under wheat. The labor expendi
ture on Farm 051 was low partly because the flax was not shocked. 
Farm 082 had a high labor expenditure because of inefficiency of opera
tion due to small acreage, use of small power units, and a long distance 
between the fields and the farmstead. 

Materials Used for Flax 

Seeding Fates for flax varied from 22 to 42 pounds per acre, a\'erag
ing .31 pounds for the three years. When the crop was bound the 
amount of twine used varied from one pound to a little over 3 pounds 
per acre with an average of I ~ pounds. The usual threshing rate was 
12 cents per bushel. Hour rates were the same as for the small grains. 

Standards for Flax Production 

The standards for the operations in seedbed preparation and seed
ing of flax are the same as for the small-grain crops. The per-acre 
standards for harvesting with a binder and shock threshing, assuming 
a yield of 10 bushels per acre, are as shown in Table 25. With higher 
or lower yields the expenditures would be correspondingly more or less. 
Standards for combining are the same as presented in the discussion 
of the wheat crop. Twenty-eight pounds of seed per acre of the small
seeded and 42 pounds of the large-seeded varieties are the amounts 
recommended by the Northwest Experiment Station. Two pounds of 
twine should be sufficient for a yield of about 10 bushels. 

Table "5 
Standards per Acre for the Harvesting and 

Shock Threshing of Flax 

Opuation 
Cuttinc with 8·ft. binder ..................... . 
Shocking .................................... . 
ThlT$binr .................................. . 

Man 
hours 

• •• ..8 
• •• 

Distribution of Labor on Flax 

,Horse 
bours 

J.:U 

3·10 

The dates between which the operations on flax are most commonly 
performed, together with the probable number of days during which 
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weather and soil conditions will permit field work to be done, are pre
sented in Table 26. It must be kept in mind that the work on the flax 
crop follows that on wheat, oats, and barley, and hellce will be governed 
by the progress of work on the other crops. 

Table .6 
Usual Dates and Work Days Availabl~ for Performing Different' 

Field Operations on Flax . 

Operation 

Seedbed preparation 
Seeding 
Cutting 
Th1'6bing 

Work days 
Usual dates available 

April 30 to June 10 ..................... ~6 

May 13 to June IS ...................... 18 
Aug. 13 to Sept. %0 ..................... 3:) 
Sept. J to Oct. 15 ....................... 28 

The daily expenditure of man labor on a 38-acre field of flax is 
shown in Figure 27. This distribution is typical for the region. The 
labor is concentrated in three periods, namely, a week of seedbed prep
aration and .seeding about the middle of M;ty, four days of harvesting 
in September, and one day of threshing in the latter part of September. 

" Potatoes 

Usual Practices in Potato Production 

The acreage of potatoes on the farms studied was large enough that 
the potatoes were planted, cultivated, and dug with machines. The land 
for potatoes was plowed in the fall when possible. Occasionally a field 
was plowed both fall and spring. The land plowed in the fall varied from 
35 to 79 per cent with "an average of 70 per cent for the three years. 
Twelve per cent of the land was disked once, 18 per cent twice, and 8 
per cent from three to eight times. Eleven per cent of the land was 
gone over once with a spring-tooth harrow, 39 per cent twice, and 8 
per cent three or four times. Twenty-five per cent of the land was har
rowed once, 40 per cent twice, and 25 per cent three times before 
planting. After planting, 40 per cent was harrowed once and 10 

per cent more than once. The number of cultivations varied from 
one to seven. Fifty per cent of the potatoes were cultivated three times 
and 25 per cent four times. A little over half the land was covered with 
a weeder. Forty-six per cent of the acreage was sprayed once, 40 per 
cent twice, and 9 per cent three times. Rogueing was 'a cOmmon prac
tice if the potatoes were to be certified. The larger part of the 
production was stored in pits or cellars on the farm and then marketed 
during late winter or early spring. This was particularly true of the 
certified seed potatoes. In numerous cases potato picking was hired and 
the pickers were paid by the bushel·. 
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Variations in Labor Expenditur .. 011 Potato .. 

The labor expenditures varied, largely as a result of the same cause. 
as were discussed under wheat. Differences in cultural practices were 
perhaps a little more important than with wheat because of the increased 
number of possible operations. The total expenditure of man labor 
per acre in 1927 varied from approximately 32 to 65 hours. The labor 
expenditures per acre by operations for each of the farms studied in 
1927 and the avera!:,e for each of the three years of the study are pre
sented in Tables 27 and 28. 

Fic . .28. Plantine Potatoel in the Red Rivft' Vallry 
The two·row plan1er . i. cculullonl7 used oa farm. I'f'(I win,. la1"&e .crnlCI of potatoa. 

Materiale U oed in P'otato Production 

The Early Ohio is the variety of potatoes most generally grown on 
the farms studied. However, the growers on the better potato soils 
close to the Red River. who planted large acreages, grew largely the 
Irish Cobbler. These men were producing for a specialized seed trade. 
From 10 to 14 bushels of seed 'were generally used, altho the producer. 
of certified seed on the better soil used as much as 28 bushels of seed 
per acre. The amount of spray material varied from nothing to over 
10 pounds' per acre. Paris green was the common spray material altho 
some bordeaux mixture, arsenate of lead, and zinc arsenite were used 
in a few cases. The common rates for picking potatoes varied from 4 
to 5 cents per bushel. Most of the potatoes were sold in bulk. When 
sacked, the purchaser sometimes paid the grower for the sacks. Sacks 
holding 120 pounds cost from II to 13 cent" each. 



Table '7 
Man Labor Used per Acre by Operations on Potatoes. 19~7 
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Corn 

Usual Practices in Com Production 

The land for corn was practically all plowed, averaging about half 
in the fall and half in the spring. The relative proportions varied from 
year to year. Approximately 10 per cent of the land was disked once, 
24 per cent twice, and 5 per cent more than twice, in some cases as many 
as six times. The spring-tooth harrow or the field cultivator was used 
once on 7 per cent, twice on 25 per cent, and three or more times on 8 
per cent of the land. Thirty-three per cent of the land was harrowed 
once before it was planted, 39 per cent twice, 18 per cent three times., 
and 4 per cent from four to six times. About 46 per cent of the land 
was harrowed once after planting and 14 per cent twice. In addition, 
20 per cent of the land was roUed or packed. The number of cultiva
tions varied from one to eight, with about 58 per cent of the crop evenly 
divided between three and four times, and 37 per "Cent divided equaUy 
between two and five times. Planting was done with a two-row planter. 
Ordinarily, com for silage or fodder was drilled, but some checked com 
was cut for fodder. Owing to the small acreages grown on the farms 
studied, the use of one-row cultivators was practicaUy universal. Only 
3 per cent of the crop was husked from standing stalks and this was 
largely husked and hauled in as it was needed for feed. Forty-one 
per cent of the corn was put in the silo, 44 per cent cut and shocked, 
and 10 per cent hogged off. Two per cent of the crop was not har
vested, largely because seeding was too late for a .crop to mature or 
because the corn drowned out. Corn for silage or fodder was generally 
cut with a binder. 

Variations in Labor Expenditures on Corn 

The expenditures of man labor, horse work, and tractor work on 
corn up to harvest time in 1927 and the average expenditures for each 
of the three years are given in Tables 31 and 32. The total amount of 
nlan labor per farm in 1927 varied from 4.6 to 17.8 hours, and for the 
three years averaged 10.3 hours. Important causes of this variation were 
the differences in the number of operations performed in seedbed prep
aration and the number of times the field was cultivated. Other causes 
were those outlined in the discussion of the wheat crop. The expendi
tures for harvesting are presented in Table 33. The method 'of harvest
ing will further affect the amount of labor expended on an acre of com. 
Silp fil1ing requires more labor per acre than cutting and shocking. 
Hogging-off takes practically no labor except for the construction of 
temporary fences. 



Table 31 
Man Labor U.ed per Acre by Operation. on Com up to Harvest, 19"7 
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Table 3' 
Horse and Tractor Work Used per Acre by Operations on Com up to Harvest, 1927 
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0·5' 

0·50 

0.38 
0.02 

1.00 

1.00 

2.89 0.8t 0.83 
3·13 0.21 

10.00 I.ClO 
,.8, 0.10 

2.75 0.26 
10.20 1.04 

4·J.2 C!.38 
3·IS 
3.10 0·32 

0.67 
0.36 
0.62 

Spring plowin, 

1.82 0.19 

11.98 
o .• p 
1.00 

0·50 3.2 8 

0·52 

2·55 
6.16 

10.85 
18.J8 

5·44 

1.19 1.00 

1.02 0.97 

0.98 

O~S4 

1.00 

1.00 

o.Jo 

2·44 1.14 0.61 
1.45 0.25 
8.08 1.00 

4·39 
6.32 
2.08 

1.01 1.('0 

0.21 
0.16 
0.28 

• Includes pulverizing and cultipacking. 

Diskin, 

1.23 

0.64 
0.89 

0.70 

0·33 
0·50 

0.16 

6.14 2.35 

0.62 0.13. 
2.17 0.81 

t Omitted from Ihe average because Dol representative. 
~ Weeder used inltead of a spring-tooth barrow on tbis farm. 

Spring-tooth 
harrowing 

2.68 
0.10 

0.16 

• " . . ! !: 
1-0 
2.00 
2.00 
2.00 

2.00 

1.85 

2.75 1.14 
4.10 1.16 

2·.25 

1.16 
I.15~ 

5·95 

;1.28 

1.02 

0.55 

0.35 0.10 

0. 15 

0,11 

0.,,. 
0.87 
2.00 

3.0 0 

Harrowing 

0.87 I.CO 
1.02 2.00 
2.07 3.00 
3.62 2.00 
3.27 2.01 

0.80 

2·47 
2.16 
4.86 
1.86 

3.67 2.65. 

2.83 2.00 
3.46 4.00 

2.65 .2.00 

4.21 3.23 
2.31 :AID 

.1.62 2.00 

5.41 5.00 

2.88 
2.88 
2.22 

Rolling· 

0.62 

1·33 0.98 

0.07 0.10 

0.3Z 0.25 

0.29 0.18 
0.31 0.16 

Planting 

1.17 

1.65 
1·55 
1'31 
2.87 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 
1.00 
1.00 
1.00 
1.00 

1.56 1.00 

'.95 1.00 
3.46 1.00 

1.83 1.00 

1.89 1.00 
1.17 1.00 

2.8.J 1.00 
1.76 1.00 

1.00 
1.00 
1.00 

Cultivating 

4.;17 2.00 

6.09 2.00 

,.68 J.oo 
8.,10 3.00 

6.19 ~oo 

9.01 

9·54 
11.91 
10.60 
6.2J 

12.36 3.31 
12·90 3.19 
8.11 3.00 

11.82 3.00 

15.19 4.54 
14-03.2· 3.00 
16.81 5.00 
16.64 5.00 

9.14 
12·44 
11.45 

3.06 
4. 12 

3·39 

Total 

11.76 1.11 

8.,6 2.05 
25.71 0.57 
~S.81 

27·33 

13. 21 

19·94 
24·39 

~·3° 
32·10 

1.29 

1.60 

29.37 0.81 
35.,6 
4.3.4 1 
36.06 0·35 

29·35' 1.14 

33·45 
32.10 
31.93 3.92 

26.73 
29.6.1 

25·79 



Table 31 
Man Labor Used per Acre by Operations on Com up to Harvelt, 19~7 

.,. 
OJ, .,. 
••• 
a •• ... 
• n 
.6. 
"'3 
08. .,. 
~. 

••• 
·'5 
O.)lt .... 
o3~t ... 

A ....... 
'9~' 
•• 06 .... 

46 

" 3· ., 
•• 
.8 .. .. 
'7 
.8 

., 
•• • 8 

., 
•• 

5 
7 .. .. 

•• 

Fall plow ina Sprina plowin, 

~E • . - > too. 
0.70 1.00 

1.07 1.00 

1.51 1.00 

1.04 0·50 

0.51 0.38 
0.06 0.0.1 

01.00 1.00 

"51 1.00 

•• 6S D.8,! 
0.66 0 • .11 

:.00 1.00 

1.64 0.10 

0.55 0.a6 
.1.91 1.04 

a.91 1.00 

1.3a 0.67 

0.13 0.36 
•• 11 0.6 .. 

0.,6 0.40 
2.13 •• 00 

0.54 o.SG 

1.97 1.00 

•. 66 0.97 
1 • .15 0.g8 

2·34 

3·" 
1.36 

'.00 
..00 
o.lO 

1.55 0.61 

0 ... .1 0 • .16 

,..IS 1.00 
1.01 1.00 

1.1, 0.56 
...... 0.68 
0.7. 0.4.s 

• IndudN pWYeriain. and. culti~. 

Diskin, 

0.87 .1.00 

0.31 0.70 

0 •• 6 D.JJ 

0 • .12 0.50 

0 •• 6 0.16 

I.U .I.J5 

0.15 o.ll 
0.501 0.81 

0.33 0.57 
•. 37 o.u 
0.69 1.03 

t Olllined from tile _",rap bec-aua DDt repftiIIe1Itali'ft'. 

Spring-tooth 
barrowing 

0.91 2.00 

0.g8 .a.on 
•• 58 2.00 

1 • .19 0.09 

0.61 .2.00 

1.30 1.85 

D.'. 
··OJ 

0·35 

1.14 

1 •• 6 

0.61 0.17 
0 • .19 0.87l 

0.87 ".00 
_-49 ].00 

0.7.1 •• N 
0.58 146 
0 • .14 0.66 

t Wftder ~ inalftd of _ SP"1I&-."'''' It.arrow oa this (ana. 

Harrowin .. 

0..32 1.00 

0.25 •• 00 

0.5.1 3·00 
'.01 2.00 

0.62 .1.01 

0.20 0.91 

0.62 0.95 

0.54 ".67 
1.,,6 2.00 

0.7.1 1.00 

2.65 

'.00 
•• 00 

•• 00 

1.09 J . .lJ 
1,.6 .1.10 

0.91 2.GO 

... to 5.00 

0.78 :I." 
0.1) ... 18 
0.8s 2.2.1 

0.4" 0.62 

0.67 0.98 

~ .. ... , 
0.04 0.10 

•. 08 .a.00 

0.15 0..15 

0.10 0.18 

.... ..16 

Plantin, 

0.58 •. 00 
0.83 1.00 
0.18 1.00 

0.68 1.00 I..... 1.00 

1.0.s 1.00 

1 •• 6 1.00 

1.08 1.00 

0.75 1.00 

0.90 1.00 

0.18 
~ .. 
1.13 
0.902 

'.00 
'.00 
'.00 

1.03 

0.95 1.00 

1.08 •• 00 

•. 6.t I.OQ 

0.18 1.00 

&.91 1.00 
0.90 I.DO 
•• 01 •• 00 

Cultivating 

I.JJ .1.00 
3.05 .1.00 
z..50 .1-00 

...'0 J.oo 
3.09 .1.00 

5.,34 1.67 
4-71 .1 • .1.1 

5.86 J·99 

s.oJ 5 00 

,J.IO .I.gII 

6.18 l.JI 

6·.5 J·79 
4.05 3·GO 

J.91 3.00 

1.,. 4-Sot 
7·ol3 ,1.00 

Lt- S·. 
1.3~ 5·00 

4-" .J.06 
5-76 t·.., 
5-" J.J9 

..61 
6.18 
7.96 

8. .. 
8.,. 

9·05 
9.55 
9.6.J1 

9·15 
10·49 

"·17 
IZ.17 
u.J.I 

1.1·45 

13· ... 
IJ.67 
16.oS 
'7·79 

.".1) . .... 
"'7 



Table 3" 
Horse and Tractor Work Used per Acre by Operations on Corn up to Harvest, 1927 

.,. 
m .,. 
••• 
••• 
••• ... 
.6. 
.'3 .8. . ,. .,. 
:Ion, .. , 

AVnage 
1927 .... 
1928 

" ., 
J. ., 
•• 
38 .. 
" ., 
.8 

., 
'. • 8 

., 
•• , 
7 

.. '. " 

Fall plowing 

6·55 

0.26 

9,91 
g·99 

0·70 

1.01 
1.0;) 

1.00 

1.00 

0.38 
0.02 

1.00 

1.00 

2.89 0.81 0.83 
3"3 o.:n 

10.00 1.00 

7.87 0.70 

2.15 0.26 

10.20 1.04 

3·15 
3·70 0·32 

Spring piowinll 

0·52 

2·55 
6.16 

10.85 
18.38 
5·44 

• S •• 
u. ue"u e ~ .. , > 

!-<.c 1-00 

0,19 D.,p 
1.00 

0.50 

•• 19 1.00 

1.02; 0.97 

0.98 

1.00 

1.00 

0·30 

2·44 1.14 0.6. 
1.45 0.:15 
8.08 1.00 

4.39 
6·32 
2.oB 

1.01 1.('0 

0.:11 

0.16 
0.28 

• Includes pulverizing and cuitipacking. 

0·70 

0.33 
0.50 

0.16 

0.62 0.13. 
2.11 0.81 

1.30 

1.49 

2.73 

0·57 
0·72 
1,0 3 

t Omitted from tbe average because Dot reprCJIentative. 
~ Weeder used instead of a sprins·tooth barrow on tbis farm. 

Spring-tooth 
harrowing 

2.68 
0.10 

0.16 

• u" .5 !! .... 
2.00 
2.00 
2.00 

2.00 

1.85 

2.15 1.14 

4-10 1.16 

2.25 
1.16 

1.15~ 

5·95 

2.28 0.15 
1.02 
0.55 0.11 

0·77 
0.8, 

2.00 

3.0 0 

.... 
0.46 
0.66 

Harrowing 

0.87 I.CO 
1.02 2.00 
2.07 3.00 
3.62 2.00 
3.27 2.01 

0.80 0.91 

2·47 0.95 
2.16 3.67 
4.86 1.00 
1.86 1.00 

3.67 #.65 . 
2.83 2.00 

3.46 4.00 
2.65 2.00 

4.21 3.2 3 
2.31 ~IO 

2.62 2.00 

5.41 5·00 

2·71 
3. 13 
3.21 

2.88 

2.88 
2.22 

1·33 0.g8 

0.07 0.10 

2,17 2.00 

0.32 

0.29 

0.3 1 

Planting 

1.11 

1.65 
1·55 
loJ7 
2.87 

1,00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.56 1,00 

1.95 1.00 
3'46 1.00 

1.83 1.00 

1.89 1.00 

1.77 1.00 
2.84 1.00 

1.76 1.00 

1.00 

1.00 

1.00 

Cultivating 

4·.27 
6.09 
,.68 
8.20 

6.19 

g.OI 

9·54 
11.91 

10.60 

6.21 

2,00 

2.00 

3.0 0 

3·00 

M • 

13.36 3.31 
12·90 3.79 
8.11' 3.00 

11.82 3.00 

15.19 4.54 
14.32. 3.00 
16.81 5.00 
16.64 5.00 

9.74 
12·44 

11,45 

3.06 

4·12 
3·39 

Total 

11.76 
8.16 

:zS·71 
2-5.81 

:17·33 

13. 21 

19·94 
24·39 
29·30 
32·70 

1.11 

2.05 

0.51 

1.29 
1.60 

29.37 0.81 

35.76 

1.3.41 

36.06 0·35 

29.35' 1.14 

33·45 
3 2 .10 

31·93 3.92 

••. 7f 
29.63 
25.79 
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Tabl. 33 

Mm Labor anel Horoe Work UlOeI per Aero by Operotlon. on 
Harveotinl Corn, 1927 

Yi~ld CUllinl Sbockinl Silo Fillinl Tot .. 1 
.; 

:z: 
!- Ii fit ~i ~! lj ! =5 l- it - ~i d "'a •• B o· .:: ~! ~B :'..8 :c..8 ... :...8 i=1; :...8 :Cj ... 

OJ' ••• 0 .• 1.24 '·54 1.00 .1.,1 ,..," 0." '.98 '.16 
'13 0., 1.73 5. 19 '.00 2.03 .... ,.,6 ,.t9 

••• ••• ••• 1·70 "·93 1.00 I.a" 0.6. "·47 6.14 0.38 '.00 II.', ... ••• •. ,8 6.59 1.00 5·13 6.91 . ... 6.9' 1,.50 

••• ••• I.t .. ... 5$ .... .... '.00 '.58 ,.·IS 
••• ••• ••• ,,6. 4·5' ..88 1'''4 0·39 3 .... ,..07 D ••• 6"9 8.89 ... •. 8 0.6 • .... , 0.41 0.,0 0,,,1 I.!I' 2,.' 
••• •. 8 0,6, .... 1.00 '·93 10." '.00 B.6, ".60 
••• •. , ••• 2.15 5·75 1.00 ., .. 0.59 3.80 4.'4 D •• ' ' . .lII, 10.4' 
• 8. ••• 1.<11' ,.6 • 1.00 6.04 6.37 0.9, ,.,1 '.99 

·5' ••• f .35 5·1' 1.00 ;'· .. 4 .... ,·79 5.1, .,. ••• 1.,8 ,.1, '.00 
. .... 3.0 3 .... ... 00 10.16 ... •. , 1·4' 5.6. •• 00 •• 4 1 . ... .... 5.6i1 

• 25 ••• 1.58 6.,s2 0·70 ,1·73 0.70 1·3' 6.". 
03'- ••• ••• 2.49 6.87 1.00 0.l4 0.39 ,." 1,.87 0.6. 10.55 .10., .. 

.s. ••• 1.50 ,.·.23 .... ,1·51 0.86 !I.o' .... 
Ol.3- ··5 1-97 7.86 •• 00 .3·13 .... , 1.1')0 4.10 ••. 01 ... ••• 3.04f 2·44 1.00 3.04 2.44 

Averale 
1927 ,.8 '·5 1.54 4.68 0·93 I.J2 0.47 2."1 2.M7 0·l5 S·07 '·51 
1926 .., •. 8 "43 4.65 0.85 0·95 0·49 1·57 .. 016 0.l4 ,.95 6.81 .. ", •. 8 •. 8 1.74 5·44 .~. 1.65 0.48 2.17 3·13 0.J6 ,.,6 8.51 

• I Omitted from the average because not repreaenlalive. 
t Includes .hocking. E.duded from avera&ea lor cuttin, and for .bockin •. 

Materials U seel ;., Corn Production 

The varieties of corn most commonly planted were Northwestern 
Dent and an early strain of Minnesota 13. The average amount of seed 
per acre was 16 pounds for drilled com and 9 pounds for checked corn. 
When drilled corn was cut and bound. 3.1 pounds of twine was the 
average amount used. The yearly average amount used per acre on 
checked com varied from 1.7 pounds in 1928 to 2.7 pounds in 1927. 
and averaged 2.1 pounds for the three years. The differences in yearly 
a verages were d!1e largely to differences in yield. 

Stanclarcls for Com Procluction 

The standards for seedbed preparation for com are the same as those 
for the other crops. Standards for the other operations are indicated in 
Table 34. These standards contemplate a yield of 4Y> tons of silage or 
2 tons of fodder com. The labor for silo filling includes that of the 
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tractor operator, who helps feed the silage cutter: No standard is pre
sented for husking because the acreage of corn husked was too small 
to furnish an adequate basis for establishing a standard. 

Operation 

Planting. ::I horses 
Cultivating. ::I hones 
Cutting. 3 horses 
Cutting, 4 horaes 
Shoclriog 
Silo filling 

Table 34 
Standards per Acre for Corn 

Implement 

::I-row planter .......... . 
l'roW cultivator ........ . 
I-roW binder ........... . 
l'roW binder ........... . 

Hours per aere 

Man Hone 

0.' 
'.J 
••• 
'.J 
'.0 ,., 

'·4 
2 •• 

4·' 
5·' 

Acres 
covered per 
lo·hour day 

14.3 ,., ,.. ,., 
5·0 

The Northwest Experiment Station recommends 9 to 12 pounds of 
seed per acre if corn is drilled and 7 to 10 pounds if it is checked. 
Three pounds of twine per acre should be sufficient for drilled corn 
and 271, pounds for checked corn. 

Distribution of Labor on Com 

The dates between which the usual crop operations on corn are per
formed, together with the usual number of days available, are presented 
in Table 35. 

Table 35 
Usual Dates and Work Days Available for Performing Different 

Field Operation,s on Com 

Operation Usual dates 

Sec!dbed preparation May 1 to June 10 •••••••••••••••••••••• 

Planting May 10 to June 10 ••••.••••••••••••••••• 

Cultivatina: June 1 to Aug. 1 .•••••••••••.•••••••••• 

Silo fillinc Sept. 10 to Sept. 2S .................••.. 
Cutting and ,botkins Sept. 10 to Oct. X ......................• 

Work dayS 
available ., 

.8 
J, 
'0 

'J 

The daily distribution of man labor on a 3o-acre field of corn is 
presented in Figure 30. Of the 30 acres, II.5 acres were put in the silo 
and 18.5 acres cut and shocked. Twelve acres were spring plowed and 
the rest fall plowed. The labor for fall plowing is not shown. Planting 
was done on May 30 and June 2 and 3. The labor peak in September 
is the result of silo filling. 

Sugar Beets 

Usual Practices in Sugar Beet Production 

Sugar beets, on the farms studied; were grown under a contract with 
the American Beet Sugar Company. The company contracted for the 
entire crop at a fixed price before the beets were seeded. The farmer 
procured the seed and the fertilizer, also the contract laborers, through 
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the company. Payment for the seed, fertilizer, and contract labor \\'a~ 
made by permitting the company to deduct these expenses from the pro
ceeds from the crop. The American Beet Sugar Company paid the 
contract laborers. The field man employed by the company supervised 
the contract laborers to some extent . 

-_. 
• 

9. 

o. 

7. 

eo 

o. 

4. 
•• 
20 

I. 
• I 

. 

I 
, 

I 

i 
I 
I --

I I . 

~I. 
-

1 IL 
M , N JU E Jue , "". • .. T 0< T 

Fi,. ,10. Daily Distribution of Han Labor OD a 30·Acre Firld of Com 
The labor peak for corn comea durine .ilo liIlin, and fodder barvnt in Se-ptember. How

ever, considerahle proponion of the lilo filling lahor i. excban,l!! labor. 

Sugar beets generally were put on the cleanest land and' the seed
bed was well prepared before seeding. Sixty-seven per cent of the 
sugar beets followed either summer fallow, potatoes, sugar heets, or 
corn. As a result only 38 per cent of the land was plowed. Most of 
the plowing was done in the fall. Approximately 20 per cent of the 
land was disked, most of it twice; 27 per cent was covered once with a 
spring-tooth harrow, a like amount was gone over twice, and 30 per 
cent was covered three or more times. Eight per cent of the land was 
covered once with an ordinary spike-tooth harrow, 31 per cent twice, 4Z 
per cent three times, and II per cent more than three times. Eighty
nine per cent of the land was rolled or packed. The beet seed was 
drilled in with a four-row drill and fertilizer was applied in the row by 
means of an attachment on the drill. The number of cultivations 
varied from four to eight with five and six the most common. Block
ing, thinning, and hoeing were done by hand by contract laborer. who 
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were paid by the acre. These beet workers were quartered on the [arms 
during the sugar beet season. As they were paid by the acre, every 
member of the family worked. Harvesting included raising the beets 
partly out of the ground with a horse-drawn lifter, and topping and 
piling were done by hand. This was done by contract laborers. Later 
they were loaded on wagons and hauled to the loading station at a rail
way siding. The tops were usually piled and used for feed. 

Fi,. 31. Contract Laborers in a Field of Sugar Beets 
Much of the labor of hoeing. weedinl, and barveltin&' supr btets is baud work per

formed by contr:act labare" wbo are paid b, the acre. 

Variations in Labqr Expenditures on Sugar Beets 

The expenditures of man labor, horse work, and tractor work on 
sugar beets are presented in Tables 36 and 37. The year 1928 was 
selected for sugar beets as contrasted to 1927 for all other crops because 
the number of farms growing beets was too small in 1927 to give a 
typical variation in expenditures. The average expenditures were lower 
in 1928 than in 1926 or 1927 beL-ause of a larger proportion of the sugar 
beet crop being preceded by summer fallow or cultivated crops. This 
reduced the amount of labor necessary for proper seedbed preparation. 
The data on expenditures on sugar beets show a variation between 
farms, primarily, as a result of the factors previously discussed. How
ever, differences of yield and distance to market were perhaps more 
important because of the large amount of marketin!! labor. 



Table 36 
Man Labor Us.d per Acre by Operations on Sugar Be.ta, Ig2S 

Dillri.inl 
Spring-tooth 

Harrowin. Rolling-Plowin .. bar rowing 

! oi oi .; k c c 
S oi . ~ c • Z c oi ]. a 

~ Ea ~ ; • i .h ~ I~ ~ it • • .- . .:: . 'E ~ .~ et ~ at ..,. 
.::~ .. 

~.a • • • ~ • ,H ' . -. .' c· 
'" == 

'-. 
== = ~~ ~~ 

== 
. -. .-. :1!.8 1-.8 1-. 1-. 1-. !.I~ ..l~ 

••• •• • ·s d." .. 0 •• 8 0.48 1·93 . ... 1.2.) 0.14 0.75 0.85 5.S7 •• 06 7·35 1,.17 

". ., 10.7 1.07 .3,00 0. ., 0.46 1.13 2·9.1 ·s. 1.46 1·50 4.48 2.81 ,.)5 "I.U . ,. .. ••• 0.88 .S8 0·19 1.6. 0.77 .).00 .34 .... .... 5·73 2.6" ,.9 • .'.58 ... ... 10.4 0.68 . ., 0·57 0·93 0·57 1.07 0.64 1.07 ••• 1··17 . ... ,." 2.50 8.., .u.05 .. , 'S 11.6 o.s. .... 0.6, '.00 0.6s ".00 ." '.00 .. 8, ,.68 3·" '·95 2')·77 

A ...... 
•• oS . , • 0. • 0.l6 ··s o··n .. ,. .... I ••• 0·73 .... .,8 '.t .. '.00 .... .1.6.1 8." .11·'3 
1926 " 8.6 1.26 .s' 0.46 .... .... 1.70 .... ..... . .. '.00 0.87 ,.1. J.JI) 9.SS .11··1 ... , II ... , 1,15 O.SS 0 •• .1 .... .1.46 .1.17 .. s • •. s. ..,. 0.,6 •. 08 7·!U J.oU 10.,,8 .. I.D" 

.. Inf:ludes packi"l' and pulver'aina. 



Table 37 
Horae and Tractor Work Used per Acre by Operations on Sugar Beets, 1928 

S~ring.t~oth Seed· Cwtj· Lift· Market· 
Plowing Di.king arrowmg Harrowing Rolling· in. vating ing in. Total 

• 
:i t 

, 
S • ~ ~ N .. • 0 

S E! -0 :. -. • : . ~. r. • ~e jl. ~- :. 
.~ ~ :. Me =e :. =1: -. ] sl:i ~~ at -- -- ell; at e~ ~l; -- !:lg ~~ ~g fa o. . 5 ~ .0 1;. E' • 00 1;. r: .::.:! .. :.:,g f:j j:;~ :.:,g :.:,g ...,g .• , ",,g ... ,g (:;~ :.:,g :.:,g :.:,g :.: .. :.:.8 :.: .. ... ,g "'0 .... "'0 .,. ,8 '.S 0.24 0,18 1.92 ..... I·9J '.44 1. 23 0.28 0·75 1.64 11.14 6.30 14.65 37·37 0.24 

m '7 10.,. 4.29 2,00 I.O~ 0.46 3.60 2.901' 109S 1.46 2.03 8.8, 10·41 18.13 50.30 
'34 2, 8 •• I.S1 .28 .58 0.38 1.61 3. 10 3·00 1.34 1.00 1.88 11·11 7. 2 3 3J.32 58.09 0.66 ... •• 10.4 •• 8 . ., 2.27 0·93 ." 1.07 1.25 0·33 1.07 2.38 1.47 1.68 14.0 0 7.48 16·33 45·39 1·58 .2, 2S H.6 2.36 1.00 2·44 1.00 2.40 2.00 1.38 1.00 1.58 15·3S 9·21 39.18 74·50 

Average 
1928 2, 10.1 0·30 .,. .,' 1.,8 0.79 1.08 •• 19 1.21 2.36 0.07 jI.04 1.47 1.14 1.76 12.21 8.13 24·04 53. 13 0.50 
19a6 37 8.' 3.81 ,'7 . ,. 1.82 .... ,." 1·70 3·31 ".al ... , 1.00 1.88 19. 09 10.89 25.81 73·12 0.41 
1927 .. 10." 5.89 0.24 0·55 0.46 O.:U 7'56 0.54 2.11 2·32 1.84 2.30 0.96 1·96 16.10 10.28 22.08 68.95 0.18 

-Include. paclrinB' and puiveri,;in&,. 
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Materiala U .ed in SUlar Beet Production 

The American Beet Sugar Company has insisted upon the farmers 
fertilizing the land for sugar beets, and the application of 120 to 125 
pounds of 16 per cent superphosphate per acre is now an almost uni
versal practice. The amount of seed varied from II y. to 19 pound. 
per acre, with an average of approximately 16 pounds. In some casel 
the sugar beet drill was rented from the sugar beet company at So 
cents per acre. Current rates per acre for contract labor during the 
period of the study were $8.00 for blocking and thinning, $6.00 for 
hoeing and $[0 for harvesting. In addition, the contract laborers 
were provided a place to live and a bonus if the yield exceeded a cer
tain tonnage. The base yield and rate for computing the bonus were 
established annually by the sugar company. 

Standard. for SUlar Beet Production 

The standards for seedbed preparation for sugar beets are the same 
as those for the other crops. Standards for other operations are indi
cated in Table 38. 

O~tion 

Seeding 
Cultivating 
Lifting 
Hauling to market 

Table 38 
Standards per Acre for Sugar Be.tl 

Equipment 

,,·row drill .•..••.......• 
4-fOW culliYator •••.•••.. 
I-roW lifter ....• : ......• 

Houn per &err 

Man HorU' 
0.8 
1·3 

••• 
8.B 

I •• 

..6 
,.8 

17.6 

Acre. 
covered per 
la·hour dar 

u.s 
", 

3.8 
1.1 

The Northwest Experiment Station recommends seeding 12 to 18 
pounds of seed per acre. An application of 120 pounds of 16 per cent 
superphosphate per acre is recommended as a standard. Where it is 
necessary to poison cutworms, y. pound of paris green and 12 pounds 
of bran per acre should be sufficient. 

Distribution of Labor on SUlar Beeta 

The usual dates for performing the field operations on sugar beets, 
together with the approximate number of days available for field work, 
are given in Table 39. Adjustment must be made in any particular 
year for variations in the advancement of the season. No date. are 
given for fan plowing, as that may be done any time between harvesting 
and the time the ground freezes. 
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11 •• ,J2 •. Daily Distribution of Man Labor on ~n Ii-Acre Fi.e1d of Suaar Beets 
With. contract laborers perfonnins much of the cl11tivating and barvestiD8' work, tbe 

demands on the regular farm labor supply are not heavy except duriol harvest. The bours 
of labor ~rformed by the contract laborers are Dot included with the figure. 
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Table 39 
Uoual Dates anel Work Da,.. Available for Parlormin, Differant 

Fielel Operations on SUlar Beets 

Operation 

Sel!dhett prll!Paration 
Saedinr 
Cultin'in, 
Hanntins 

Ulual datn 

April ao to Ma, 27 ••••••••••••••••••••• 
April 29 10 If., 27 •.••..•.•••....••.••. 
May IS to Au,. 4 .............. : ....... . 
Sept. 18 to Ott. 16 ...••.....••.........• 

Work tby. 
avail.hle! ., 

•• .. ., 
The daily expenditure of man labor on a 18-acre field of sugar beet. 

is indicated in Figure 32. The hours given do not include the time of 
contract laborers. Because the contract 'laborers were paid by ' the 
aCTe rather than on a time basis, no record was, made of the number of 
hours they worked. The labor expenditures on sugar beets were at 
approximately the same time as those for potatoes and corn. How
ever, there was no serious labor conflict between sugar beets and the 
other crops, such as would occur if all the work was done with regular 
farm labor. 

Alfalfa 

Usual Practices in Alfalfa Hay Procluction 

Alfalfa is commonly seeded with one of the small grains as a com· 
panion crop. Out of 26 seedings of alfalfa during the three years, 10 

were with barley, 8 with wheat, 5 with oats, 2 with flax, and one with no 

Filf,. 33. Harvestinl' AlfaJla Ha,. 
Hay huval ,is quicld, fiDiabal when • crew and equipment luch .... i. are dlplo,ed. 

companion crop. Sometimes the land was given an extra working if 
alfalfa was to be seeded. Liming is generally unnecessary, as the soil 
in most of the Valley is well supplied with lime. The application of 

. superphosphate to alfalfa is gaining in favor. 
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Two cuttings of hay were commonly made. In exceptional cases a 
third cutting was made. Approximately 43 per cent of the acreage of 
the first crop and 37 per cent of the second crop was hauled to the 
bam. Whether the hay was stacked or hauled to the barn de
pended largely on the distance of the field from the barn. the amount 
of mow space available. and the weather. Stacking was more general 
when fields were a considerable distance from the farmstead. when 
mow space was not available. or when the hay became damaged by rain. 
When the hay was to be hauled in, it was generally raked. then either 
bunched with" a rake or cocked by hand and loaded by hand. Hay 
loaders were used on only a few farms. 

When the hay was to be stacked by hand it was commonly brought 
in to the stack with a buck or sweep rake and pitched on the stack as 
long as convenient. then the stack was finish .. ~ with the aid of a 
wagon. The hay was sometimes raked into windrows with a d~mp rake 
and then gathered from the windrow with a sweep rake. Various kinds 
of mechanical stackers were used on a few farms that had a large 
acreage of hay. 

The expenditures of man labor and horse work per acre on alfalfa 
hay. by cuttings and by operations. are presented in Tables 40. 41, 42. 
and 43 for each of the farms studied in 1927. The tables also give 
the average for each of the three years. 

Table 40 

Man Labor Used per Acre by Operations on the 
First Cutting of Alfalfa. 1927 

Farm Acre. 
Turning 

Yie1d, Mowing, Raking, and 
Stacldq 

No. 
&~~l 

tons hours bours bunching, 
houfs Hours .,. ., 0.151 0.68 0.61 0.4 1 

'0' u 0.84 0.73 0.39 0.,8 1.80 

0" 36 t.IO 1.17 0.32 0.13 1·45 
0,. • 0.48 .I·sa 0·95 0.17 1·35 
0', , 0." 1.01 0.6S 3.82 

08. ,. 0·79 1.3 1 0.63 0.05 0.70 

.6. ,. 1.00 1.03 0·32 0.87 0·91 
0'3 ., 0.9 1 l.s6 0.62 0.81 2.16 
'33 37 0.87 •• 60 0.59 0.15 3·55 
03 1- •• 1.1I0 r· 1I5 0.93 0.68 

'3' 39 1.45 1·1I3 0·54 a.62 

'3' •• 1.0,1 1.14 0·55 2.29 2.49 
0., u 0." 1.06 0.67 3.44 5·05 
Olll- 8 •. "Sf 0·1.:1 1.56 1.44 1.64 
ob • 1.8:. Z.73* 

Averaae 
19.17 ., 0·97 1·34 0·53 o.go 1.19 
Ig::6 3' 0.8, 1·35 0.,,8 0.37 1·34 
19,18 .. 0·7g 1.11 0·79 0.4 1 1.15 

- Omitted from the averaKe because not representative. 
t Includes yield of both first and second cuttinp. 

Times 
over 

0.43 
0.6.1 

0·77 
1.00 

0.2t 

0.1, 

0.87 
0.8.:1 

0.8, 
0.83 
1.00 

0·5' 
0.46 
0." 

Hauli.ng to bam 

Times 
HOUfS over 

0.99 1.00 

1.07 0·$7 
1.,6 0·38 
0.11 0·.13 

2.g:l 0.79 
2.58 0.83 
1.48 0.13 
0.67 0.r8 
3.91 1.00 

.. 80 1.00 
1·53 0.13 
0.21 0··7 

13.94 1.00 

1I.31 0·49 
1.21 0·54 
1.36 0.58 

Total 
m.n 

hours 

"" 4.77 
.. 83 
5·10 

$.48 

$.61 

5·71 
6.l3 
6.56 
6.83 

1. 19 
8.00 

10·43 
11·36 
16.67 

6.81 
S·05 
4.88 

t Includes labor of rakil18. This farm w ... omitted in determillinc averages for mowin. 
and rakinc. 



Farm 
No. 

0" 
m 

0'. 0,. 
C25 

08. .6. 
0'3 
'33 
OJI-

'3' 
'l' 0., 
Ol2-

0" 
Average 

1921 

1925 
1928 

MINNESOTA BULLETIN ~81' 

Table 41 
Ho .. o Work Used per Acre by Operation. on the 

Firat CuttinS of Alfalfa, 19'7 

., .. 
3' 

• , 
,. 
" .. 
31 ., 
•• ,. .. 
• • 
., ,. .. 

Yield,' Mowinl. RakinR. 
tona bour. bour. 

0.6. 

0." 
..10 

0.48 
0.84 

0·79 
1.00 

0.91 

0.87 
1.20 

1.45. 
1.03 

0.84 

'.3St 
1.82 

0.97 
o.S; 
0.79 

2.46 

2.25 

2.'" .... 
4·S!i~ 

3.61 

",7' 
2·34 

1.26 

LOT 

1.25 

1.18 

1.68 

0.8.1 
1.10 

1 • .15 
3. 13 

1.06 

1.56 

1,54 

Slackinll Haulinllo blUn 

Tim" Tlnl« 
Pours over nou,. o'Ye'r 

.1,19 

l.tiO 

0.16 

4.0 3 

0.51 

0 .... 2 

2,16 

... 6':. 

0.21 

0.1, 

0.87 
D,S .. 

2.65 0.87 
... 50 0.83 
'.58 1.00 

,.,6 0.5' 
1.66 0.46 
1.41 0.42 

1·0 
2.1" 

1.29 

0,,1.1 

1.00 

0·57 
0,18 
0·.13 

D·7f) 

0.83 
O.ll 

0.18 

1.00 

1.00 

•. 50 0.1,1 
0,,,2 0.1, 

,6.91 1,00 

2.89 0·49 
l.tiO 0.54 
1.54 o.SR 

• Omitted from the averaKe brcauJle not tcpruen:ative. 
t Includes yield. of both fint and .(and cuttings. 

Tote' 
hone 
hour. 

, .... 
6.,1 . 

1.ll 

9·" 
9·93 

'·56 
7.iO 

8.l9 
U.IJ 

21·52 

8."a 
,.6:1 
6.8,1 

S In~lurlC3 I.bor of rakin.. Thi. farm waf omitkc! in the avnap!1 for rnowin, and 
rakins. 

Table .-
Man Labor Uled pO'< Acre by Operationa on the 

Second CUllins of Alfalfa, 19'7 

Farm Acres Yield. 
No. ner ton, 

farm 
0,. 
". 
'33 

0" 
• 0. 

0.' 
0 •• 

• ,. 
" .. .. 
, 

•• 
oz6 12 

161 54 

231 41 

OJ'- 13 
OZ3 .6 
03Z· S 
0.24 5 

0.' 
Average 

19.2; 21 

192 6 33 
1925 18 

0·34 
0.21 

G·5' 
0.44 
0.46 

G.8S 

0·58 
0·041 
0 ..... 

0.61 

0·70 

0·5' 
1.3St 
0.1' 
1.12 

0 • .55 
o·ss 
0.66 

Turnins Stackin. _H~.~U=I~;n~.:::-to:.::ba=m:.::.. 
Mowins. Raking. and _ ToUt 

boun bour. bunc.bins. Tjm~ Timel man 

0.61 

1.,6 
1.07 

1.01 

1.12 

1 •• 6 
•. 25 
1.20 

1·4 .. 

3·36 

1. 2 3 
t.14 

1.16 

0·34 
0.6; 

0.l9 
0·31 
0·l9 

0.68 

0·;9 

0.;0 

o·SJ 
0.,58 

0.83 
0.;; 
0.34 
0.56 
1.",,9 

houn }Jnur,. over Houn over haurl 

0·41 
0.60 
0.63 

.... 
0·35 
0.18 

0.'51 

1.18 1.00 

0.79 o . .s 
1.35 
0·93 
0·5) 

'.02 

0·99 
'.09 

1.00 

0." 
0.56 

0·52 

'.00 
1.00 

0.8S •. co 
G.5' 0 •• 8 
1.70 '.00 

1.8, I.OJ 

0.69 0.52 

0.65 0 . .14 
'.19 0·44 

l.i4 t.OO 
1.16 0 .• 8 

5,(0 1.00 

1.69 0 ... 6 
0.82 0.47 

1 • .2,1 (10'0 

.... u 

.·1Il 

.. ·91 
9·13 

1045 

• Omitted from the antasc- beeaU!e IlOl repretmtative. 
t Includes :rielcb of both fiul and second cuttinp. 



CROP PRODUCTION IN THE RED RIVER VALLEY 91 

Table 43 
Horse Work Used per Acre by Operations on the 

Second Cutting of Alfalfa, 19~7 

F ..... Acres Yidd. Mowing, Raking, 
Stacking Haulillg to barn 

Total 
No. 

ra;.~ 
Ion, hours hours Times Times horse 

Hours over Hours over hours .,. • 0·34 1.68 0.60 :11·35 1.00 4.6 3 
23' ,. 0.21 2.48 1·34 1.19 1.00 S·Ot 

'" J7 0.5 1 2.50 0.,.8 0.64 0.82 0.6; 0.18 4·59 
·S· •• 0 ... 1.8S 0·74 1·33 1.0) 3.92 

>G' " 0·46 1.32 0.78 2.14 1.00 4·24 

.'S , 0.86 1.2Z 1·31 2.0:11 1.00 4.61 . ,. •• 0·58 2.05 1.58 0·94 0.48 0.94 0.52 5·51 .,. 
" 0.4 1 2.13 I·n 1.64 1.0) 5·16 

••• S. 0.44 2,IS 1.01 o.go 0.66 0.88 0·34 5·00 

'J' •• 0.61 2.25 1.15 0.64 0.,56 1.46 C·44 5.50 

03 1 - ., 0·10 2.3a 1.66 3·17 1.00 ,.15 

." •• 0.51 "" 1.54 1;61 0.52 1·41 0.48 ;.07 
03,2- • I.J8t 2.41 1.08 3.2 5 1.00 6.,.... . ,. ,S • 0.;1 2.89 1.11 3·36 1.00 1.56 .8, • 1.12 4.48 2.99 3·13 1.00 11.20 

Average 
1937 .. 0·55 2.27 1.26 1.11 0·54 1.05 0.46 5.69 
1926 JJ 0·55 21.32 0.94 1.29 0·53 1.12 0.47 5·67 
1928 .8 0.66 2.38 1·34 1·52 0·50 1.48 0·50 6·72 

• Omitted from the average because not rellresentative. 
t Includes yields of both first and second cuttings. _ . .-....., 

30 

00 

'0 

JUNE '11 ~t", 0 
MAY AUG. SEPT. OCT. 

Fig. 34. Daily Distribution of Man Labor on a 29·Acre Field of A1falfa 
Two cuttings of bay were made. The first cuttinl' may compete with corn, potatoes. 

and surar ~ts for labor. However, the value- of alfalfa justlfies its in:clusion in the rotation 
in the face of some competition. 

Seeding Rates for Alla!f. 

Approximately two-thirds of the aHalfa seedings were at the rate 
of fronl 10 to 13 pounds per acre. The range in the rate 'of seeding 
was from 7~ to 20 pounds per acre. The Northwest Experiment 
Station recommends 10 to 12 pounds per acre. 

Standards for Allall. Hay 

The standards for alfalfa hay are presented in Table 44. They are 
based on an average yield of 1)4 tons for the first cutting and ~ ton 
for the second. . 
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T.ble 44 
Standard. per Acre for AU.If. Hay 

Operation Implement 
Houn pt't I.en 

M'n HOtH 

FirM Cuttin. 
Mowing S·ft. mower •...•...••.. 1.00 ..on 
Raking IO·ft. rake •••.••••..•..• 0·44 .... 
Coclrin .. or bunebin •.••.••.•••••••••••.•••... 1.'$ 
Haulin. to barn With hay loader ••..•••.. .... ..I!! 
Hauling to bard Without ha, loader .•.•.• 3·00 4·00 
Staclan. With .tacker •..•..•..... ".00 .1.80 

Stacking Without atacker ........ . 3.15 3·$0 
Second Cuttln, 

Mowing 5·h. mo.er ........... . 0.00 1.110 

Ruins IO·ft. rake ............ .. 0.(0 0.110 

CocIcing or bunching •••••••.•••••.•..••.•.••• 1.00 

Hauling to bam With bay loader ....... . 1.50 1·70 
Haulin, to barn Without bay loader ..... . .2·30 3.75 
Stac::kine With .tacker ....•....... 1.70 ..10 

Sta('kinl' Wilhout Itacker ..•••••.. .1.60 011.1)0 

Distribution of Labor on AUalf. 

A"f'1'1 
cov("rc-d per 

man 'n .. 
lo-hullt II., 

10.00 

"·70 
11.00 

6.040 

3·10 

,." 
,1.18 

11.00 

".00 
10.00 

6.7" 
4·30 

J.Oo 
J.It!) 

The time of cutting alfalfa varies with the progress of the season 
and the weather. The usual dates for putting up the crop, tugether 
with the number of days available, are as follows: 

First cutting June 25-July 15 10 days 
Second -cutting Aug. I-Aug. 25 14 days 

In Figure 34 is presented the daily labor distribution on a 29'acre 
field of alfalfa from which two cuttings were taken. The labor on 
alfalfa conflicts with the work on corn, potatoes, and sugar beets. Be
cause of the demands of these other crops, haying is sometimes delayed, 
with resulting deterioration of the quality of the hay. 

Sweet Clover 

U aua1 Practice. in Sweet Clover Production 

Sweet clover grows well on most soils in the Valley. Liming is 
rarely necessary. On the farms studied, sweet clover was always seeded 
with a companion crop. Thirty-nine per cent of the seedings were with 
oats, 26 per cent with wheat, 21 per cent with barley, 8 per cent with 
flax, and 6 per cent with miscellaneous crops. The sweet clover 
was usually plowed under some time during the second summer and 
the land then fallowed. In most cases the growth was either pastured ur 
cut for hay or both. In a few cases the entire season's growth was 
plowed under in June or July and then the land fallowed. On several 
farms the hay was cut and bound with a grain binder, much the same 
as a grain crop. After curing, the bundles were either stacked or hauled 
to the ·bam. In general, sweet clover was allowed to become too mature 
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before cutting. As a. result the hay was not of so good quality as it 
would have been with earlier cutting. On several farms the sweet clover 
was allowed to mature and ~ crop of seed was harvested. 

The amount of seed used per acre varied from approximately 9 to 
18 pounds with a three-year average of 11.2 pounds. The 'soil was not 
limed on these farms. Threshing charges approximated 15 cents per 
bushel. 

Fie. Jli . A Sweet Clover P.utun: in the Red Rinr Valley 
Sweet dover in the rotation aids in weed control, provides .. .load pasture for livestock, 

and may lent: as .. source of hay. 

Standards for Sweet Clover Hay . 
The standards for harvesting sweet clover hay with a mower are 

the same as those for the first crop of alfalfa hay. The standard for 
cutting with a binder is the same as for flax, and hauling or stacking 
the bundles is the same as for hauling or stacking the first crop of. 
alfalfa. It would, of course, be impracticable to use a hay loader 
or mechanical stacker with the bowld bundles. The Northwest Experi
ment Station recommends planting 10 to 12 pounds of scarified seed 
or 15 to 20 pounds of unscarified seed per acre. It seems that 2M 
pounds of twine per acre should be sufficient for an average yield. 

The labor distribution for sweet clover hay is similar to that for the 
first cutting of alfalfa hay. 

Wild Hay 

U sua! Practices in Wild Hay Production 

Wild hay is usually grown only on land not suited to other crops. 
The soil nlaY be too wet, too sandy, or deficient in some other respect 
for seeded crops. Only one cutting of upland wild hay was made and 
usually only one cutting of low-land or slough hay was taken. How
ever, a sl7cond cutting was occasionally made on small areas where mois-
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Table 46 .. 
Horse Work Used by Operi\ti,I;JnS on Wild Hay, 1937 

Farm A",. Yield, Mowing, RaJcini. 
' Stacking Hauling 

Total 
No. pe' tons bours hours Times Times horse 

f.= Hours over Hours over hours 
0.6 6, 0.48 >'3' 1.08 2.27 0·93 0.12 0.07 5·79 
0,. .83 0.44 2.44 1·55 2.28 o.go 0.51 0.10 6.,8 
'3' 48 0.61 3.6 2 1·55 3.28 0.88 0.19 0.12 8.64 
0" ,. 0.63 2·75 0.83 5.33 1.00 8.9 1 

.6. .8 oo.p 2·41 1.14 4.6 1 1.00 8.16 

'" 4 1.60 3·19 2·39 3. 19 0.83 1·33 0.17 10.10 

08. 6 0.98 3·36 1·97 6.89 1.00 12.22 

'0' '3 1.00 3.38 1.77 2.23 0·38 g·31 0.62 16.69 
08. •• 1.14 2.60 ",8 4· 11 0·43 5·,0 0·57 I4Jig 

Average . ,. 
1927 45 0.81 2·90 1.62 3·29 0",7 1 ... 2.4Z . 0.39 10.23 

19 26 3. 0.93 2.86 1.24 ·o.~S .0·50 • 2·39 0·50 ;·44 
1928 •• 0.93 2.75 1.28 J·97 0.61 0." 0·39 6."/7 

Standards fg~\Vild Hay -
The standards for wild hay are the same as those for the first cut-

ting of alfalfa, except that wild hay is not ordinarily cocked by hand. 

Distribution of Labor on Wild Hay 

Because wild hay deteriorates rather slowly, it may be cut from 
June IS to September I. altho the most usual time is during the latter 
part of July or in August. 

The daily expenditure of man labor on a 17-acre field of wild hay 
is presented in Figure 37. One cutting was made in the middle of July. 

MAN ...... 
20 

10 

c 
.JUNE y JUL AUG. • PT E • OCT . 

Fig. 37. Daily Distribution of Man Labor on a li,Acre Field of Wild Hay 
One cutting of wild bay i. customary. Since s.tanding wild hay deteriorates rather 

slowly, the harvclOtir.8' of the crop i. sometimes delayed until much later in the season than is 
bere indicated. 

Summer Fallow 

Summer fallow. as used on the farms studied, was primarily a means 
of weed control and the operations were governed by what was thought 
necessary to accomplish this object. The operations varied from plow
ing and working once with a field cultivator or quack grass digger to 

. plowing, disking, spring-tooth harrowing, and dragging. In some cases 
sweet clover was plowed under in June after it had attained considerable 
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growth and the land was not worked again until in August or Septen,. 
ber. The standards for the individual operations on summer fallow ar~ 
the same as those for seedbed preparation. 

Fir. ,1B. Summ~r Fallowin, Wilb • Sprinl·tooth H.rrow 
Bu~ faUowin, a part of tbe land in the farm ncb crop-Iro"in, HUOn ~ practlctd 

ew.tmai'lely in the V.llcy. primarily u • means of weed controt. While this rne1:bod of totrtrol 
i. quite effective when properly doM, it materiall, incrcuu the unit COlt of crop prodadion 
and reduee. the amount of land available for the lIfowin, of crop .. 

Miscellaneous Crop Labor 

In addition to the regular field labor already discussed, there was 
also a considerable quantity of indirect or irregular labor used in crop 
production. This indirect and irregular work has been divided into two 
classes-manure hauling and miscellaneous crop labor. 

Manure Haulinlr 

Most of the manure was hauled to the field. either hefore the middle 
of June or after the first of October. Each year, approximately one
tenth of the crop acreage on the farms studied received an application 
of manure at an average rate of 8.5 loads per acre. Part of the land in 
every common crop except wild hay received manure. Twenty-nine per 
cent of the manure hauled out, however, was applied on land in alfalfa 
or sweet clover-used either for pasture or meadow, or in other seeded 
hay crops. Twenty per cent of it was applied on land for corn, 18 per 
cent on land for potatoes, and IS per cent on land for barley. Land 
for each of the other crops received less than 10 per cent of the total. 
Because there was a smaller acreage of com and potatoes, the proportion 
of the acreage in these crops receiving manure was somewhat higher. 
Approximately 25 per cent of the land in corn and potatoes and slightly 
less than that in seeded hay crops was covered with manure each year. 
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The annual expenditures of man labor and horse work on manure 
hauling, together with other related data, are presented for each of 
the farms studied in 1927 in Table 46. 

Table 46 
Man Labor and Horse Work Used for Manure Hauling. 1927 

Crop Animal Per cent 
Fa..,. acres units per Total hours Loads Acres Hours per acre Loads of crop 
N •• P" 100 crop hauled covered . i><' acreage 

lann acres Man Horse Man Horae acre covered 

032- .. '. .. ., 3S • 21., 43·5 1'.5 ,.' . ., ." 
,. 8, ' .. .5 , 11.8 28.0 •. , ,., 

••• ••• ,. • •• 55. ., . '5 19·3 37·0 14·5 ,., 
• 5' 33. '. .. , '" ,8 • " 20.6 24·4 14·3 , .. 
••• ". • '.S ' .. 8. • 17.4 32.7 13·3 ,., 
··S ,,. • , .. ,,8 '33 u 13.6 27·4 11.1 S. , 

." , .. '. ..' 57' , .. ,. 
18.2 .:c~·4 u·S S·· . ,' 43. • , .. S,S 25. .8 14.0 20.6 ••• •. S .,. ." " .. , ,., '47 34 11.8 20., ,., ,., 

.8, ,., .. . 
" u8 ,u .,8 u 10.8 :16.0 •. 8 , .• 

2,. S'· " 774 140 0 S·5 •• 19·3 35.0 12.6 ". 02, 2 •• " 35. ,., ' .. ., 15·4 30·S ··S 8 .• .. , 
'" 

,. ••• '" .,. 34 11.8 21.[ • •• 10., 

.8. ' .. .. .8. ,,8 ' .. 22 12·9 21.8 8.' 11.5 

,., 53' ,. • 8. 1372 S •• " •. , 18.8 ••• 13.' 
m ". •• '.' ,82 '5· ,8 10.6 21.2 8., 13·7 02, '" .' '44 44· ... '. 1.2.8 23·2 11·4 14·5 
031- HO .., • 8, ., . • ,8 " 6 .• 14·3 5., 4 2.7 

Av,!!rage 
1927 , .. '5 ". 518 zo. ., 13.:0 25.1 ••• ,., 
19.:8 ,., ,. •• 8 6" '51 ,. '.S 17·4 ,., lI.a 
1926 "S , . 3S6 6.S ". t 

• Omitted from the average becaw:e not representative. 
t Number of acres covered in 1926 not available. 

Other Crop Labor 

In addition to the regular crop labor already discussed, there was 
usually some indirect or miscellaneous crop work, such as cleaning up 
trash left on fields, cleaning grain, marketing from farm storage, inspec-
tion of fields, and raking and piling beet tops. This miscellaneous crop 
work averaged 261 man hours and 137 horse hours per farm per year. 
This was apprpximately 7 per cent of the total man labor and 2 per 
cent of the total horse work on crops. 



Fir. 39. The Perioda for the Performance of Field-Crop Operation. in tb. Red River ValleJ 
Diff~ent cropa uae labor at diffe1'ent period. durin .. the yl!ar. The amaU ... rain eropi 

conftict with each other lOme, but int~rere little with the performance of labor 011 corn 
potatoea,. or supr beeta. 
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RELATIONS BETWEEN CROPS 

The previous section was devoted to an analysis of the demands of 
units of the different crops for the use of the farmer's productive re
sources. This analysis involved the computation of basic amounts, or 
standards, of labor, power, and materials used for each operation. to
gether with the direct cash outlay for cO!;ltracted services and materials 
not ordinarily available pn the farm. It involved also the selection of 
the usual dates for performing the different operations in the produc
tion of each of the crops. It involved further a study of the usual 
practices in handling the enterprise, that is. the combinations of opera
tions most commonly used and the number of times each operation was 
performed. In this section. attention is directed to an analysis of the 

. relationships between the different crops. as shown by a summary of the 
data presented in the preceding section. Addi tional supplementary and 
complementary. ielationships touche4 upon in discussing the problem 
of soil improvement are given f\Irther attention. 

Proportional Demands for Use of Labor and Equipment 

A knowledge of the amounts of man labor and equipment used. on 
units, of the different crops is essential to a consideration of the acre
age of each that can be grown with a given labor supply. The data 
presented in the previous section on: (I) the operations most commonly 
perfornled in the production and harvest of the different crops. (2 r the 
usual number of times each operation was performed. and (3) the 
standard amounts of man labor J horse work, materials, and cash out

·Iay for contract services and materials· not ordinarily available on the 
farm are summarized in Tables 48 and 49. 

As horse power was most commonly used. only the standards for 
horse-drawn implements are summarized. Adjustments for the substi
tution of tractor power and tractor implements may be made on the basis 
of standards for tractor work presented in Tables 13, 14. and IS. 
When the preceding crop leaves the land in such a condition that an 
extra disking or spring-tooth harrowing may be substituted for plow
ing, the total labor expenditure will be reduced by the difference in the 
requirements for the two operatinns involved. The to:al amounts of 
man labor and horse work presented for the hay crops are based upon 
standards for handling the crops without lhe use of a hayloader or 
mechanical stacker. Owing to varying conditions, both as between dif
ferent years and 011 different farms in the same year, it is somewhat 
difficult to set up standard combinations of· operations, particularly 
for seedbed preparation. However, the data available indicate that 
with weed infestation no worse than average and with fairly normal soil 



Table 48 
Standard. for Field Operations Performed with Hor .. Power in tho Red River Valley 

Hay Crops 

Operation 
Alfalfa (I8t cut.) 

Hours per acre 
Times -,,;--'-:;-
over Mao Horse 

Mowilll ..•......•••••••••••••••.••••.•.•.•• 1.0 a.o 
Ralciul •••••••.•.•.•.•••••••••••..••••••..•• 0.$ o.g 
Bunchinl or halld ~kiDI .'................... 1.2 
Puttin. in barn •.••••....•.......•.•.....•.. ,).0 •• 9 
S'aclcinr .•..••....•.....•.•........ : • . • . . • 3·2 ".5 

Total-(blm) ...•...•••..••.•....•••.•• 5.7 7.8 
TOlal-(ltack) •.••.••..•.••..••.••••.•• S.9 6.4 

Alfalfa (~nd cut.) 

Times 
Hours per acre 

over Man Ho .... 

0., ••• 
0 •• 0 •• 

••• 
'.J J •• 

••• • •• 
4.6 ••• ••• ,., 

Small Grain and Flax 
Wheat 0 ... 

Opc:r.lioD 
Times 

Houn per acre . Hours per acn: 
Times ------

o,,·er M", H."" over !.lan Ho .... 

Plowina ••.••.•.. , •••••••••.•••••••••••••••• ... 10.0 ... .0. • 
Spring-tooth h:urowina (or disltina) ••••••••.. • •• ••• •. , . .. 
Harrowina . _ .... 0 • _ •••••••••••••••••••••• _ •• • ... • •• • ••• • •• S...una .................................. .. • ··5 L • .. s ••• 
Cauina •••••••.•••.••••••••••••••• _ ••••••••• 0., ••• •. , La 
Shoc:tina ............................. 0_ •••• ••• • ... 
Thn:sbinc ..••.•...•.•.•• - ••...•....•.••...• ... '·7 • •• ... 

Total ,.' .2 .• '" a •. 8 

Sweet dover b~y 

nmu 
Houri per acre 

over Ma. Horse 

'.0 •• 0 

0., 0.' 

••• 
J .• • •• ,.. ... 
5.; , .. ,., ... 

Barlcy 
Hours per .c~ 

TImes --- -. -
over ·MaD flor .. e , ... 10.0 

••• H 

• .., • •• .., ••• 0., • •• . .• •.. J.7 

, .. "~.I 

Wild hay 

Timn 
Houn per acre 

over M"" Houe 

1.0 ..• .. , ••• 
, .. ••• 
J .• J.' 

"·3 , .• 
••• ••• 

lin 
Houn per acre 

Tim.os _.-
ovt'r M,. norte ... .0. • 
• .., ... 
• • •• • •• 

·S ••• 
• •• ... 
• •• ... ,.' 
•• a ... 



Table 48-Contined 
Standards for Field Operations Performed with Horse Power in the Red River Valley 

Cultivated Crops 

Operation 

Plowin, •••.••.•••••..•..•..•..• , .........•• 
Sprin"tooth harrowinl •..................••. 

(or diskin,) ..•••...•••....•.....•..... 
Harrowing , ••...•.....•...••....•....... -, .. 
Cuttin, aced ..•••..............•.......•...• 
Rolling ••••..•••••..•... '" •..•.•....•••..•• 
Plantin, •.•.•...•••....•...•..••......•....• 
Cwtivating ..•...•.•••...••.....••......•••. 
Spra)'in, ••.••..•.••.•••.••••••..•.•...•..• 
DigJing ••••....••.•••..•.......•...•.....•• 
Pickin, and hauling •....•.•...••••...•...... 
Cutting •••••..•••.•.•...•...••..•..•......• 
Shoc:kin, .......................... , ...•••.. 
Silo fiUing ••••.....•..••..•.•...• , •.......• 
Liftin, •.••••••••.••.•.••....• , .•. , •...••.•• 
Haulin, , ..•••••.••••••••••••.••••.•• , ••..•• 
Mia.cellaneGUI· •.••.•.••...•••••..••••••••..• 

Total ..•• , .•••••••••••..•••.•••• , •..••• 

Times 
over 

• 
• 

, 
• 

Potatoes 
Houri per acre 

Man Horse 

, .• 10.0 

••• ... 
(0·9) (3.6) 

··4 •. 6 
M 

0.8 ,.6 , .• ,.8 
•• 8 ,.6 
..8 ,., 

13·0 5 .• 

,.8 

33·0 42.8 

• I neludc. hand hoe~nl. weeding. and sortin, the potatoel. 

Corn silal'! 
Hours per acre 

Times ------
ovcr Man Ilorse 

, .• 10.0 , L. 4·· 
(0·9) (,.6) 

• • •• ..6 

.. , ••• 
4 5·' 10·4 

'·3 5.' 

,.. 
'"' 

17.8 4 0 • 1 

Corn fodder 

Times 
Hours per acre 

over Man Horse 

, .• 10.0 , ••• 4·· 
(0.9) (,.6) 

"- • •• •. 6 

•. , 0., 
4 5·' 10·4 

.. , ... , .• 

12.6 3.1.6 

Sugar beets 

Time. 
Houri per aere 

over Man Horse ... 10.0 

• ••• 4·· 
(0.9) (3.6) 

• ••• •• 6 

··4 •. 6 

• •. 8 •• 6 
6 ,.8 15.6 

,.6 ,.8 
8.8 17·6 

"23.8 59·8 
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and weather conditions, the combinations of operations presented in 
Table 48 may be used as a guide. A farmer can make the comparisons 
more useful to himself by adjusting the standards to the conditions on 
his farm. 

Table 49 

Standard Quantities of Material. and Val .... of Contract Sorviee. U.ed 
for Crop Production in the Red River Vall." 

Production 
Material. per aen ContrAct In-vier. 

Crop per acre Kind Quantity Kind Coli 

Wbeat ......... .8 bu. S .. d ........ IK bu. Thrc.hinl. 

...' 
bu. •• o • f 0.06 

Twine ....... .2'" lb. 
0 ... . .. .. .. .. . •• bu. Seed . ....... • bu. . 11Irc.hine· per bu. • •• 

Twine ....... 214 lb. 
Barley . . . . . . . . . 35 bu. Seed ........ • bu. Thrtlbinl. ....bu. • •• 

Twine ....... aH lb. 
Flax . . . . . . . . . . •• bu • Seed . . . . . . . . ~ bu. Tbrclbinl. prr bu. . .. 

Twine ....... • lb. 
Potatoe!J ....... U, bu. Seed ........ •• bu.* Pitkin,. per bu. ...... 0.01 

Superpholpbale 
.6% ...... . , . lb • 

Paria IreCD .. • lb. 
Lime ........ • lb. 
Copper .ulphate • II>. 

. Sugar b«t •. root. •• .... ...... . ....... • 6 lb . Tbinnin. and blocld.n •• 
tops • ton Superphosphate pt'r aue ••..•...•... 8.00 

.6% " .. " ... lb • Hoting. per acre . ..... 6 ... 
Paris Ireen " ~ lb. Harvest, per acre ..... 10.00 

Bnn ........ .. lb . Tonn_le bonus, PeT ure o.llot 
Corn. ,rain .... .. bu. ~ed. checked. • lb. 
Com. stover ... I J4 tons Twine ....... z~ lb. 
Silage ......... 

." tons S.od ........ .. lb. 
Twine ....... 3 lb. 

Alfalfa h2, .... • ..... S .. d u Ib.1 
Sweet clo'Ver bay I" tom .8eed ........ .. lb. 
Wild hay ...... .on 

• Potato growen Dear East Gtand Foro commonly plant from z, to Z3 bushel. per acn. 
t Computed on • baIe.,.ield of 9.2 loa. per acre and a J'llte of 15 unts pn' ton. 
:&: The amount per year would be onl,. z.. pounds on balli. of tbe stand remainin. Oft 

the lame field five years. 

Almost identical amounts of both man labor and horse work were 
used per acre on the small grains and flax. The data in Table 48 indi
cate that approximately 7 hours of man labor and 22 of horse work 
were used in growing and harvesting an acre of wheat, oats, barley, or 
flax. It should be remembered, however, that these amounts are stand
ards bas~d upon the accomplishments of the more efficient' operators, 
as explained on page 47. Approximately equal amounts of man labor 
were used on sugar beets and potatoes, excluding the labor of picking 
the potatoes; but the amounts were about three and one-fourth times 
as much as were used on flax or the small grains. The amount of 
horse work on sugar beets, as ~ompared with that on small grains and 
flax, was in about the same proportions as the amounts of man labor 
used on the two crops. Proportionately less horse work was used on 
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potatoes. Only about twice as much horse work was used on an acre of 
. potatoes as on an acre of small grains. An acre of corn fodder received 
only slightly more man labor than two cuttings of alfalfa; but the 
amount of horse work used on corn fodder was more than double that 
used on alfalfa. Two cuttings of alfalfa stored in the barn occasioned 
the use of 10.3 man hOllrs and '4.2 horse hours per acre; while the 
standard amounts for an acre of corn fodder put in~o the shock were 
12.6 man hours and 32.6 horse hours. An acre of corn put in the silo 

. made additional demands of 5.2 man hours and 7.5 horse hours as 
compared with an acre cut for fodder. In han'esting wild hay, 4.6 
man hours and 6-4 horse hours were used when the hay was stacked 
in the field. 

Ordinarily, with modern machinery, the regular labor and equip
ment on a farm can harvest, with the occasional assistance of extra day 
help, as many acres of small grain as can be prepared and seeded in 
the spring. With extra help for potato picking, it can cultivate and 
harvest about the same acreage as can be seeded during the season 
favorable to planting. The total amounts of labor and equipment used 
on different crops, together with the number of days available for work 
on each crop, may not always.be a safe criterion, however, in determin
ing the acreage of each crop that a given supply of labor and equip
ment can handle satisfactorily. Sometimes the peaks of demand. for 
the use of these factors are more important. For example, in most 
cases fewer acres of sugar beets can be cared for adequately than the 
total labor and equipment requirements per acre and the periods avail
able for work would indicate. The cultivations must be timed with the 
blocking, thinning, and weeding, which is done by contract labor. More
over, owing to the large tonnage yielded per acre, sugar beets draw 
heavily upon the hauling facili!ies at harvest time. 

Seasonality of Demands Upon Farm Resources 
It is important in the interests of economy that the farmer have 

producth'e employment for his labor and equipment for the maximum 
portion of the working year. It is essential, therefore, that he select 
such crops as will dovetail together without serious conflict so far as 
their demands for these factors are concerned. By considering the dis
tribution of the demands for the use of labor and equipment (see Fig. 
39), the competitive relations can be determined and crops chosen which 
fit well together. For example, the preparation for and seeding of oats 
follow that of wheat in the spring; barley follows oats, and flax follows 
barley. At harvest time, barley ripens ahead of all other grains, wheat 
is ready to harvest ahead of oats, and flax follows oats. The grain 
crops interfere little with seedbed preparation and planting of the cul
tivated crqps-corn, potatoes, and sugar beets. Following through the 



'04 MINNESOTA BULLETIN ~I 

season, the cultivation of these crops is completed ahead of grain har
vest and they are harvested after the usual threshing period. 

On the other hand, almost all the crops are to a degree competitive, 
While the preparation of the land for oats and seeding follow that 01 
wheat, the seasonal demands for labor and equipment for these twa 
operations are so nearly identical (see Fig. 39) that an increase in the 
acreage of one without an increase in the labor supply must be accom
panied by a decrease in the acreage of the other. Com and potatoes 
compete directly for labor and equipment. Harvesting alfalfa, sweet 
clover, and wild hay may conflict with the work of cultivating .com, 
potatoes, and sugar beets; but the hay crops provide the basis for em
ployment of the farmer's time in feeding' livestock in the winter. 
Hence, the farmer usually finds it desirable to hire extra day help for 
a short period during hay harvest. 

Proportional Returns 

It has been noted that most crops that are near each other in the 
sequence of their demands for the use of labor and equipment are to a 

. degree competitive, because the dates within which the field operations 
may be performed on them somewhat overlap. To the extent to which 
the seasons favorable to the production of different crops coincide, any 
one may be substituted for another or for all others. The value returns 
from the different crops, after deducting direct cash outlays, are 
important in this connection. The farmer, who is desirous of ob
taining the maximum returns from the use of his resources, will want 
to consider the advisability of employing hi. labor and equipment on 
the competitive "TOp having the highest net value return per acre to 
the marginal limits of the season favorable to its production. This i. 
especially significant when considering crops having approximately the 
same labor, equipment, and soil requirements as, for example, the spring 
grains and flax, or potatoes and sugar beets. 

In Table 50 is presented the cash value per acre by various crops 
grown in the Valley. Wheat, flax, potatoes, and sugar beets are raised 
almost exclusively as a cash crop. While oats and barley are grown 
primarily for feed, there is commonly a surplus over feeding require
ments that is marketed as cash grain. On the basis of the crop yields 
and prices used, the figures in Table 50 indicate that among the four 
crops--f1ax, wheat, oats, and barley-flax yielded the largest cash value 
per acre after direct cash costs were deducted. The difference in favor 
of flax was $3.14 per acre as compared with wheat, $3.50 per acre as 
compared with barley, and $6.63 per acre as compared with oats. It 
has already been noted that these four crops made approximately equal 
dtmands upon man labor, horse work, and equipment. Potatoell and 
sugar beets used about equal amounts of man labor. Potatoell, how· 
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ever, yielded a 70 per cent greater cash value per acre than sugar beets. 
The returns from potatoes were higher than those from an acre of the 
small grains, with the differences in the amounts of man labor and horse 
work used considered. The cash value relations between potatoes and 
flax were favorable to potatoes. Potatoes yielded higher returns than 
flax per unit of labor expended and both potatoes and sugar beets 
yielded considerably higher returns per unit of land. With varied crop 
yields and with prices changed, the cash values of the various crops 
would change accordingly. 

Table 50 
Casb Value Yielded per Acre by Various Red River Valley Crops 

Crop 
Henl Wheat Oats Barley Flax 

Standard yield. bu. ,.. tons· 18.0 35.0 10.0 

Amount seeded, bushel. ••.•• I.S ••• 2.0 0.5 

Net yield, buhel. o~ lODS ••• 16.5 40.0 33·0 9.5 

Rd:ltive sale price .••••••• $ o.go $ 0.10 $ 0.45 $ l.go 
Gross cash value ••••.•••••• 14-85 12.00 14.85 18.05 

Direct. cash cost.s:t 
Tbreshing ••••••••••••••• J.08 1.68 1.40 1.20 
Picking ................ . 
Thinnin&' and blocking •••• 
Hoeing ••••••••••••••.••• 
Topping and piling ..••.•. 
Tonnage bonu. •••.••.•••• 
Twine ••••.•••........•.. 0.32 0.36 0.36 0.26 
Soed •••••••••••••••••••• 
Superphosphate 16 per cent 
Copper II11Ifate •••••••••••• 
Paris green •••.••.••••••• 
Lime •••••••••.••.••••••• 
Bran .•.•..•..•.......... 

Total cash cost. ••.••.•• 1.40 2.04 1.76 1.46 

Cub value after deductinl di· 
rect cash cost. ••••••••••• $13.45 $ 9.96 $13.09 $16.59 

Houn. ot maD labor used •••• 7.1 6,9 7·2 6.9 
Houn. of hol'le work uled •• 22.1 21.8 22.1 • 21.9 

Potatoes Sugar beets 

125.0 10.0 

14.0 
rn.o 10.0 

$ 0.65 $ 6.50 
72.15 65·00 

6 • .\15 
8.00 

6.00 

10.00 
0.60 

0.1.7 
12·37 29·45 

• Standard yidda are those that milht be expected. if these crops were grown in a 
rotation usinl recommended varieties and foliGwing lood cultural practices. 

t The pricc. used. in computing cash costa wcre: ThH:shing: wheat 6 cents, oats 4 cents, 
barley 4 cel)tI, and flax 12 cents per hushel; picking potatoes, 5 cents per bushel; twine, 
13 cents per pound; ,ugar beet seed. 15 centa per pound; superphosphate, 16 per cent, $1.75 
per cwt.; copper ,wf.te, 25 cents per pound; pari. green, 35 centl per pound; lime, I cent per 
pound; bran. $1.40. ewt. 

In planning for the feed crops that he will grow, the farmer must 
consider not only differences in amount of feeds that can be obtained 
from an acre of the crops commonly grown in the Valley, but also dif
ferences in the feeding value of the various crops as measured by unit 
content of digestible nutrients. The feeding value of the crops, based 
on standard yields per acre and average analyses, is indicated in Table 
51. Alfalfa leads all other crops in yield of total digestible nutrients 
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per acre. This is partly on account of its greater tonnage. but the greal 
superiority of this crop in particular and of legumes in general ove. 
non-legume crops as feeds for animals adapted to consuming rough. 
age is in their higher content of digestible protein. Sweet clover haj 
ranks below corn silage in total digestible nutrients. but the differencI 
in favor of an acre of silage is largely. if not entirely. offset by thl 
larger amount of digestible protein yielded by sweet clover hay. A~ 
acre of com and an acre of barley have approximately equal feedin~ 
value. Both have a marked advantage over oats and wheat. A 33' 
bushel crop of barley contains 38 per cent more digestible nutrient! 
than a 4<>-bushel crop of oats and 61 per cent more than a standard 
crop of wheat. Sugar beet tops have a feeding value about two-thirdl 
that of corn silage. pound for pound. 

• Table 51 
Feecling Value Yielded per Acre by VarioUR Red River Valley Cropi 

Crop 

Barle, 

Yioeld 
... ' acr • ..... 

... df 

Grain •.•.••.•. 33 hu. 
StrA"S ton 

Total •••.•.• 

Oat. 
Grain ••••••••• 40 bu. 
StrawS 1 ~ tDna 

T .... 000000. 

Wheat 
Grain ••.•••••• 16~ bu. 
Strawl ....•.•. I Ion 

Total ..•.•.. 

Com fodder 

Pounds 
of 

feed 

,,0 
::11,000 

Grain ...•••• • .IS bu. ..600 
Stover' .....•• I" tona 2.500 

Total ..••.•• 

Corn aiJage ••••• 4K ton. 
Supr beet top8 I ton 
Alfalfa hay .....:1 tona 
Sweet donr ha,. • I" tOM 
Wild bay •••.•••• loll 

8.500 -.-
4.000 

".500 
>0000 

• Bued on ayer-alle analyse. lliven in 
t Sued on data in Table .9. 

Dit(estible mattn 
Ivatlable u feed-

Total 
dil'eltible Di~tible 
nutrients protein 

,.0 

... 

r,"97 
3·S 

•• 68:1 

• .. .a .. -
.. 06. 
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Additional Supplementary and Complementary Relations 

. It has already been noted how crops may supplement one another 
with reference to the use of labor and equipment, because of the sea
sonality of their demands. Another important aspect of this relation 
is in the use of land. It is known that plant food becomes available 
in the soil at a rate somewhat slower than the capacity of plants to 
withdraw it. But it is known, also, that crops are essentially different 
in their plant food requirements. Thus, by placing a different crop on 
a field each succeeding year each .crop is able to draw from the land 
increments of its requirements somewhat in proportion to the rate at 
which the elements are made available through the chemical, physical, 
and biological reactions within the soil. Moreover, some fields are 
more badly infested with weeds and some crop!;, 'notably legumes anI! 
interlilled crops, are able to produce efficiently in competition with the 
weeds. 

Legumes and cultivated crops not only supplement the small-grain 
crops by producing efficiently in competition with weeds and other con
ditions adverse to small grains, such as a compact soil and cereal dis
ease infestation, but they are also complementary, that is, they make a 
contribution to the production of the other crops, because they improve 
soil conditions and eradicate weeds, thereby increasing the efficiency 
of production of subsequent crops. On the other hand, legumes fre
quently receive protection from the small grain when .used as a com
panion crop. The cultivation of potatoes and sugar beets may partially 
prepare the land for seeding a small. grain. All the feed crops and the 
livestock enterprises have this interdependent relation one to the other. 

It is evident that the farmer, in arranging his cropping system, must 
have in mind a variety of crop relationships, some conflicting, others 
supplementary, and still others that are complementary. In a general 
discussion these competing, complementary, and supplementary r~la
tionships do not all lend themselves to exact measurement. Their im
portance, however," in a consideration of the most profitable utilization 
of the resources of a particular farm, is obvious. They are much more 
tangible when localized to the specific conditions on any farm. 

SUGGESTIONS ON CROPPING SYSTEMS 

The primary interest in an economic analysis of crop production 
is to devise a cropping system or systems that will contribute, along 
with the livestock enterprises, to maximum returns from the use of the 
farmer's resources, that is, his land, equipment, labor, materials, and 
managerial attention. We are now in position to view the economy of 
the use of these factors in crop production in the Valley and on the 
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basis of the foregoing analysis to make some suggestions a8 to where 
some readjustments can be made which promise to result in great 
returns. These readjustments may involve changes in either the choicll' 
of crops grown, the proportions between the acreages of the differe .. 
crops, or the practices used in the process of crop production, or perhaPt 
in all three. 

Several considerations already mentioned suggest the advisability 01 
some modifications of, first, the choice of crops grown in some instancd 
and, second, the proportions between the acreages of the various cro", 
on many more farms. Chief among these considerations, or problem. 
are: (J) the control of weeds, (2) the control of diseases, (3) th. 
improvement of the soil, (4) better drainage, and (5) the adjustment t4 
the relatively low price of wheat occasioned by intense regiona 
competition. 

The analysis of these difficulties standing in the way of greate~ 
crop returns, together with the best methods of controlling and gradu~ 
ally overcoming them, indicates that their solution is embodied largely 
in the addition of more acres of legumes and intertilled crop. to th. 
cropping systems. A cropping system containing a liberal acreage 0' 
sweet clover and cultivated crops, when supplemented with late .um· 
mer fallow following the second-year crop of sweet clover and earli 
fall plowing of the stubble fields, will control 'weeds and many of the 
plant diseases which carryover in the soil. Alfalfa can also be de· 
pended upon to eradicate weeds if allowed to stand on the same field 
for several years. Furthermore, legumes in the rotation, especially 
sweet clover, assist in securing better drainage and aeration of the 
soil through their deep-rooting qualities and they are an assurance that 
the soil will be built up and afterwards maintained in good physical 
condition and a high rate of fertility. 

The problem of adjusting crop acreages to the low level of wheat 
pri~es would be somewhat automatically taken care of by the modifi· 
cations essential to the solution of the problems discussed above. In 
the process of adding more acres of legumes and intertilled crops, the 
acreage on the farm availa,ble for wheat and other small grains would 
be decreased and conditions favorable to lower production costs for 
wheat would be provided. Thus, with a smaller proportion of the farm 
devoted to wheat, the risk from occasional low wheat prices would be 
lessened and with the conditions necessary for obtaining better yields 
provided, wheat grown in the Valley can compete on a much more fav
orable basis with wheat grown in the regions adapted to lower-cost 
methods of production, but returning lower yields. 
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Crop Rotations 

These problems of crop production can ordinarily be met most effec
tively through the adoption of a crop rotation system-a crop produc
tion program extending over a series of years which provides for the 
growing of approximately equal acreages of selected crops, or groups 
of crops each year and the shifting of these from field to field in a 
regular order so that each portion of the cultivated area of the farm is 
used at least once for each crop, or groups of crops, in the period of 
the rotation cycle. The number of years required to complete the rota
tion cycle corresponds to the number of crops and groups of crops in the 
rotation system. On the completion of one rotation cycle the succes
sion is repeated. 

Four different crop rotations, all containing at least one field of 
legumes and one of cultivated crops in the course of the rotation, are 
recommended by the Northwest Experiment Station for farms of dif
ferent sizes and' Keeping different amounts of livestock." 

Suggested Crop Rotations for the Red River Valley 

For the medium sized farm with livestock 
I. Wheat 
2. Sweet clover pasture 
3. Corn, potatoes, and sugar beets 
4- Oats or barley, or both 
S. Alfalfa for hayII 

For the medium sized farm with tess livestock 
I. Wheat 
2. Sweet dover for hay and pasture 
3. Corn, potatoes, and sugar beets 
4- Flax 
5. Oats or barley, Or both 

For the large sized farm with livestock 
I. Barley 
2. Wheat 
3. Oats 
4- Sweet clover pasture 
s. Corn, potatoes, and sugar beets 
6. Flax 
7. Alfalfa" 

For the large sized farm with less livestock 
I. Barley 
2. Durum wheat 
3. Oats 
4. Sweet clover 
S. Corn, potatoes, and sugar beets 
6. Flax 
7. Common bread wheat 

11 Crops and Soiis Handbook, Northwest Experiment Station, Crookston. Minneflota. 
U The alfalf. is left until Deet:Is&r), to plow it up. It is then MaTted, upon one of tbe 

otber field. and. the crops from that field are transferred to tbe old alfalfa fi~d. 
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It is expected that these rotations will be used only a~ a guiae D~ 
individual fanners interested in making readjustments in their Crop1 
ping systems as a means of solving their crop production problems, '" 
arranging his rotation the farmer. must have in mind, in addition H 
the considerations of maintenance of soil productivity and weed co\l~ 
trol, the various relationships between different crops discussed in th<J 
previous section, A good crop rotation should provide for. in additia" 
to soil improvement and weed control, the maximum use of the aval
able supply of labor, power, and equipment by spreading the demand1 
for the use of these factors as uniformly as possible over the ~orki~ 
year, Preference should be given to crops yielding the high .. t marke'l 
or feeding value per acre insofar as it can be accomplished without t", 
seriously negl~ting the two important requirements of the rotati",,: 
just mentioned, namely, labor distribution and maintenance of soil fei: 
tility. The sequence of crops should be such that each crop will follo'l 
the one preceding with the most favorable conditions for yield and wit" 
the minimum amount of labor for seedbed preparation.! 

The farmer must have in mind, also, the relationships between crop. 
and livestock, briefly discussed as one of the complementary relation· 
ships of crops and more fully discussed in Minnesota Agricultural E* 
periment Station Bulletin 283. "An Economic Study of Livestock Po~ 
silibities in the Red River Valley of Minnesota." The cropping systeri 
should provide the variety and amounts of feeds needed for a suitable 
combination of livestock enterprises, thus reducing to a minimum thi 
necessity for purchasing feeds, t 

In considering these inter-relationships between the various cr~ 
and between crops and livestock, different farmers will find that the1 
have widely varying significance to them because situations on different 
farms are never quite the same. Not only do farms vary in size and ill 
their adaptation to crops with reference to soils and markets, but farm~ 
ers have different kinds and amounts o( labor, power, and equipment 
at their command, and they themselves vary in their aptitudes (0; 

handling different crops. l 
With conditions varying so widely (rom farm to farm, mor 

specific suggestions on crop selection and cropping practices mus 
$ake into, a~~~unt the individual farmer's productive ,resource. an4 
the pos"blhtles o( these resources in the w'oductlve processe1 
Application of the general conclusions and data previously let fort., 
in this bulletin to the task of planning readjustments in cropPi~n' 
systems as a part of the undertaking of planning a more profitabl 
utilization of all the resources on individual farm. is discussed an 
illustrated in Minnesota Agricultural Experiment Station Bulleti 
No. 284, "Planning Systems of Fanning for the Red River Vall 
of Minnesota." 
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