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UNITED STATES DEPARTMENT OF AGRICULTURE
WASHINGTON, D. C,

_TYPES OF FARMING IN NORTH DAKOTA .

By F. F, Exaorr and Jesse W. Tarp, Agricullural Eeowomists, Division of
Farin Monggement end Cogls, Bureau of dgricultural Economics, and REx
E. WiLLARD, Farm Economist, North Dakole Agricultural Ezperiment Station

" In Cooperation with North Dakota Agricultural
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INTRODUCTION

In recent years a great ceal of attention has been given to the
development of regional, State, and local agricultural programs.
The agencies sponsoring these programs have developed them =s
short-time or as long-time plans of werk looking toward a better ad-
justment in the organization and practices of the rank and file of
farmers.

Ingsmuch as both farmers and farming sysiems vary so widely
from State to State and in different type-of-farming ereas within
the same State such programs must be developed with accurate de-
scriptions of these specific areas and groups in mind, otherwise they
will be too general to be of much value. A program for the so-called
“average ” farmer is too indefinite. Blanket recommendations are

17320°--28—1 1

IR 0 e




3 EECHNICAL BULLETIN 102, U, 8. DEPT, OF AGRICULTURE

not specific enough and furthermore are likely to be misleading. -
What is needed is a segregation of farmers into specific groups on
given sizes of farms and in homogeneocus type-of-farmng ereas
so that & correct appraisal can be made of the needs of typical groups
and a itrue interpretation of the effect which changing conditions
are likely to have upon them.

In this bulletin such a segrﬁfa.tion and analysis is made of the
agriculture of North Dakota. Methods are presented which indicate
how special tabulations of census data may be used to supplement the
usuel agriculiursl census data in arriving at important type-of-farm-
ing areas in the State and in determimng the typical farming sys-
tems for different sizes of farms in each area. Examples are also
given illustrating how these typical farmi.nlg systerns may be used
in conjunction with production and price information in testing out
and appraising the profitubleness of different types of farms as well
as long-time and year-to-year adjustments in different farming
systems, :

The s.ethods presented herein are equally applicable to other
States and s number of the States are now coopersting with the
Burean of Agricultural Economics in making similar studies of
their own agriculture. Henceforth, such studies will be published
by the individual States.

The muterial used as 8 basis for the analysis and conclusions
reached in this bulietin has been derived from a number of sources,
including the Burean of the Census of the United States Department
of Commerce, and the Bureau of Chemistry and Soils, the Weather
Bureau, and the Division of Crop and Livestock Hstimates of the
Bureau of Agricultural Economies of the Department of Agricul-
ture. Special acknowledgment is made fo W, L. Austin, Chief Stat-
istician for Agriculture, Bureau of the Census, for cooperation in
making special tabulations of 1925 census data,

MEANING OF “TYPE OF FARMING” AND “TYPE-OF-
FARMING AREA”

The phrase “type of farming” as used in this bvlletin relates to
the kind, amount, and proportion of crops and livestock found on
an individual farm. Thus a farm on which wheat, rye, and flax are
grown almost exclusively may be spoken of as re})resenting & cash-

grain type of farming. “ Typs-of-farming area” is one In which
there is a fair degree of uniformity in the types of farmipg repre-
sented by the farms iu the ares in whicl the 20il, topography, cli-
matic conditions, and price relationshipy are similar. In other
words. & type-of-farming ares is one 177 which a certain type of farm-
ing predeminates,

Type of farming area ir this sense considers the character of
both erops and livestock grown, the armount and proportion of each,
as well as the existing price relationships and the physical conditions
under whick they are produced. This is not, however, the mean-
ing which is always attached fo the term. Probably the measure
which has been used more often than sny other to differentiate types
of farming or type-of-farming areas is that of source of income.
Thus if a certain preportion, say 30 or 40 per cent, of the income
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comes from a particular source this defines the type. Source of in-

come under certain conditions may be a fair measure of type, but it.

is on the whole too unstable to be used with confidence as a final meas-
ure. This arises from the fact that the proportion of the income
from different sources is constantly changing because of fluctuating
acreages of crops, numbers of livestock, yields, and prices. Hence it
is better to use this messure as a check in conjunction with other
measures rather than as a final measure itself.

Still other measures have been used. Sometimes areas have been
distinguished, for example, on the basis of & prevailing practice with
respect to the kind of power and machinery used; method of har-
vesting a particular crop or growing and feeding out of a certain
class of livestock; and character of tenure has scmetimes been the
measure on which the difference in areas turned. These distinctions
between areas turn upon the difference in 2 single factor or practice.
This may be desirable and satisfactory for certain purposes, as in
the analysis of particular enterprises, but as a basis for differen-
tinting specific type-of-farming areas it is not broad enough.

TYPE-OF-FARMING AREAS IN NORTH DAEOTA

The physical characteristics of a State with respect to soil s
topography, temperature, rainfall, and the like, roughly determine
the way in which the land is utilized. Thus because of the prevailing
distribution of these physical factors some sections of North Dakota
havs a larger proportion of the land area in farms than others;
other areas, on the other hand, have a greater proportion of the farm
area improved and in crops; and still other areas have more grazing
and nontillable pasture land.

A diagonal lme drawn from the western boundaries of Dickey
and La %Ioure Couuties in the southeastern corner of the State to
Divide County in the northwestern cormer roughly separates the
important cropping and pasture areas. (¥ig. 1.) The area north
of this line is the important cropping center of the State, and the
one to the south is devoled more extensively to pasture. In the
latter area is included the ares known as the Bad Lands. This area
is included in the lightly shaded -portion of ¥igure 1. Seventy-five
per cent or more of the western half of Billings, eastern half of
Golden Valley, south-central and eastern part of McKenzie and
northern half of Dunn Counties is nontillable pasture land. Sioux
County along the southern border of the State also has three-fourths
or more of its area in nontillable pasture land. Here and there
throughout these areas, however, are interspersed from one to sev-
eral townships which can be and are used for crop production.

This classification of the land area of the State gives an idea of the
broad general uses to which the land is put, tut it does not show
where the more important crops and livestock are grown mnor indi-
cate the area in which each is relatively most imﬁportant.

The type-of-farming map for the State, ( E 2) indicates the
important type-of-farming areas within which the organization
of farms and other conditions are similar, There is enough diver-
gence in the crop and livestock organizations and in the conditions
under which they are grown in the different parts of the State to
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warrant the differentistion of 14 different type-of-farming areas.
These areas vary considerably both in extent and in the number of
counties included. Four of the areas comprise only 1 county each, 3
nciude 2, and the other 7 include from 3 to 9 counties each.
Inasmuch as county data are used as a basis for determining the
type-of-farming areas, the lines dividing the different areas follow
county lines. Data by smaller geographic units would make possible
a more accurate line of demareation. Such a dividing line at best, how-
ever, is probably a very indefinite one, gradually shading off from
one area to another and frequently shifting position from time to
time. The actual limits of these areas should not be considered as
so definite and fixed as they appear on the map. .
With the possible exception of southeastern North Dakota and por-
tions of the country south and west of the Missouri River, the
dominant kind of farming in the State is one in which cash crops
are the center of the farming system. The distinction between the
various areas, therefore, is more one of degree than it is one of kind.
For example, the chief difference between aress 3 and 4 turns
largely on the amount of wheat, rye, barley, and oats grown, Wheat
and rye occupy & larger proportion of the farm area in 4 than ip
8, whereas oats and barley are relatively more important in 3. Like-
wise, the distinction between the other areas hinges in the same way
on the proportion of the crops grown rather than on differences in
kinds of crop or livestocle. Probably the type of farming in area 7
in McHenry County is as distinct as any in the State—yeot with the
exception of the rye acreage the other crops are not very different.
A more detailed discussion of the distinction between diffevent
areas and of the dominant types of farming prevailing in each is
presented in the latter half of this bulletin, pp. 21 to 49.

FACTORS CONSIDERED IN LOCATING AND DIFFEREN-
TIATING THE AREAS

Three general groups of factors were taken into consideration and
used as a basis for determining the different areas and the Limits
of each: (1) Physical factors, such as soil type, topography, length
of growing season, and precipitation; (2) nature of crop and live-
stocle organization, and (3) trend in acreage of crops and numbers of
livestock. In addition to these three groups of factors some atten-
tion was given to the variation in crop yields and to the proportion
of the total income from different sources.

SOIL TYPE AND TOPOGDAPHY

Generally speaking, such effect as soil type has upon types of farm-
ing comes about largely through its influence upen the physical
adaptability of crops. Because of peculiar biological characteristics
certain crops are particularly affected by the physical texture of the
soil, others by its cheinical content, and others by its water-holding
capacity, or other factors. It is not so much a question of absolute

1 Those Interested In a more defniled presentntion of datn relating to the agriculture of
the various counties in North Dukotn are referred to the following Lulletin ; WiLnLawp,
I. E., and Fucbki, O, M, TYPE-OF-FARMING AREAS IN NORTH pakoTa, N. Dak. Agr. Expt,
Hto. Bul. 212, 208 p., {Uus. 1027,
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sdaptability as it is of relative adsaptability. That is, it is not so
muga s question whether a crop will or will not grow on a certain
type of soil as it is whether one crop will do better than others on
such a soil. It is from this latter standpoint that the effect of soil
upon farming types is primarily considered.

The soils of the Red River Valley are derived from the deposits of
old lake beds and consist primarily of loams and sandy loams, with
oceasional patches of sandy land.* (Fig. 8.) Crop yields in this
vection of the Siate are higher than in any other part of the State.
1Fig. 6.)

»

ET towme, cray foams and sondy toems {icustrine origia} St dentx

Looms predaatinate (glaciat drift arigin} B <iuvicr

F50 renminal momine £giaciof i omgin) Sandy lands

EX tooms, clay toams gad zandy loame (sardstone and shete origin) Hevry Fexture (atieal ongin}

Fia. 3. ~THE SOIL SERIES OF NORTH DAKOTA

The solls of the eastern port of the Biate gre derived from the deposits of old Inke
beds. In other parts of the Stute either they gre nonglicizted or ere derlved
mostly from the weathering of gleelnl drift or glaeinl i1

To the west of the Red River Valley in s trian¥ula,r area extend-

ing from Dickey and La Moure Counties diagonally across the State
to_Divide County and then back along the Canadian border the
soils have been derived from the weathering of glacisl drift. Loams
predominate in this area and on the whole are probably less fertile
than the soils of the Red River Valley but are much better drained,
and as they are of g lighter fexture they are more easily tilled. The
yields in this section of the Stfate, although somewhat less than in
the Red River Valley, are higher than in most other parts of the
State. (Fig. 6.)

2The materin] relating to soil type Is taken lzrgely from the following: WaLsTRE,
H. L. TN B0LS OF NORTH DAXOTA. Qunrt, Jour. Uaiv, M. Dok, 14, 166176, illuz. 1924,
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Within this broad ares, and in Richland and Ransom Counties
of the other ares, are patches of soils of a somewhsat different na-
ture. These soils are of s decidedly sandy nature and are much less
productive than those in the other aress already mentioned. There
are two %eneral areas of this type of soil which are hmportant. One
is in Richland snd Ransom Counties and the other in McHenry and
contiguous counties to the north and east.

Another important area of glaciated ~oil lies in a narrow belt
of counties extending diagonally across the State from McIntosh and
Emmons Counties in the south to Williams and Divide Counties in
the extreme northwestern part of the State. The soil in this area
presumably was derived from glacigl till. Much of the area is rough
in charscter, as it is largely terminal moraine country. The rock
and other débris embedded in the ice were deposited as the glacier
receded, and the resulting terrain is wieven and in many places rough
and stoicyr.

The aren south and west of the Missouri River comprises largely
nonglaciated soil. This soil, technically kmown as the Morton series
has resulted from the weathering of fine-grained sandstones and
shales. The soils vary from loams to clay loams and clay; areas of
sa,nd_wﬁ loams are occasionally found. The topography is undulating
to rolling,

Probably the best example of the influence of soil upon the crops
grown is found in McHenry County. The soil in this county is of
a decidedly sandy nature, and largely because of the sandy soil this
county is the most important rye center in the State, because rye does
better on this type of soil than do wheat or the other small grains.
The same situation is found in small areas in other counties of the
State, notably in La Moure, Dickey, and Ward.

» There are possibly other local aress where similar effects of soil
type upon the type of farming are to be found, though in the main

e other areas in the State, so far as soil type goes, appear to be
about pqually adapted to the crops that are grown. Other physical
factors such as topography, length of growing season, end precipi-
tation, have an influence apart from soil type.

The character of the land surface has an important bearing upon
the type of agriculture followed. Because of the large amount of
nontilleble pasture land in the southwestern part of the State, for
example, the land is given over largely to grazing even though there
are meany areas of arable land within the rougher sections of the Bad
Lands which are devoted fo crop production. Topography in aress
like the Turtle Mountain region in Rolette County and some of the
terminal moraine country in the south 2nd west-central part of the
State also influence the agriculture to a considerable extent. But so
far as the main crop-pro&ucing areas of the State go, topography is
not a factor of great mmportance.

LENGTH OF GROWING SEASON

The length of growing season in the important type-of-farmin
areas of the State 1s shown in Figure 4. The extremities of the divid-
ed bars show the date in the spring when in four-fifths of the years
the last frost is pust end the date in the fall which is free from
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frosts in four-fifths of the years. In other words, they show the
length of the growing season for four-fifths of the years. "By adding
the extreme limits of the last frost in the spring and the first frost in
fall to each end of the divided bars the complete picture is obtained.

There is considerable range in these extreme limits. The last frost
in the spring was as early as April 15 in one year in area 8, for
example, whereas in aunother year there was & frost as late as July in
the same area. Exiremes similar to this may be noted both in the
spring and in the fall in practically all the areas.

In general, the length of %rowing season follows latitude but is
modified in certain areas by elevation and possibly by bodies of water
such as the Missouri River. Such an grea seems to be found in parts

AN, FEB. MAR.  APR.  MAY JUNE JULY  AUG SEPT. OCE  NOW  DEC.

LE N NEE I E N EFLEERNE FEN TN EEEE T Y

AREAS T 7 ] L e LI U B B | T
SPRNG ——GROWING SEASON*T—!  sat |

CHATE (F TREECOM FEOM ST - muml- IILAL  LATEST LAMLIEET USUAL LaT
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Fia. 4. LENGTH OF GROWING SEASON BY TYPE-OF-FARMING AREAS 1N NORTH
. DAKOTA
The Jeogth of the growing sezson is most Imporiact in the case of corn. The longer

growing season In area 1 accounts in part for the lurger mereages of corn inm
that aren .

of Logan and McIntosh Counties. It seems to be a common oceur-
rence for this area to be visited by late killing frosts in the spring.
The same is truc of Pembina and \%’alsh Counties in the northeastern
part of the State.

The most prorounced effect of this factor upon type of farming
is to be found in the case of corn. The principa] center of corn pro-
duction is found in area 1 in the southeastern part of the State. In
areas 1 and 2 the growing season is longer than in the other parts
of the State. Area 1 also has a mean surmmer temperature and mois-
ture conditions which are favorable to the growth of corn. In areas
farther north these factors are not so favorable. Corn is grown but
is used for fodder or silage. Farther west and in the southwest
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moisture probably is the deciding factor. So far as the other major
crops are concerned this factor is of less influence.

PRECIPITATION

North Dakota can be divided roughly into three general areas or
belts according to the total annual precipitation. In the eastern
third of the State the annual precipitation ranges from 18 to 24
inches; in the central portion from 16 te 18 inches; and in the
western part from 12 to 16 inches, (Fig. 5.}

Between these general regions or belts and within each of them
there is considerable variation in precipitation from month to month.

INCHES
Fez-z ESr-n ERre-17 EXira-tv ERre-2t Ellez-2+

Fia. 5.—AVERAGE ANNUAL PRECIPITATION Hd NORTH DaAKOTA

The uverage annual precipitotion decreases from 18 to 24 inches In the eastern
third of the Stote to 12 to 18 iuches in the western third, About three-fourths of
the total procipitation cowes during the growlog sesson, from April to October

With one or two exceptions the peak of precipitation comes in June
in all of these areas, although in some areas there is a more rapid
falling off in subsequent months than in others, This is particularly
true in the western areas, notably 11, 13, and 14. The amount of
precipitation which comes during the fall and winter months in these
areas is of considerable importance, The more moisture that can
be stored prior to the growing season, the betfer chance these areas
have of maling a good crop-the next year.

The precipitation also totals much higher in the early spring
months in certain of the areas-than in others. In certain of the
Red River Valley counties where the level terrain and heavy tyépe of
soil make for poor drainage it does not take a large amount of pre-

1T —28—2
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cipitation in the early spring months to iterfere appreciably with
seeding operations. {n these areas heavy rainfall at this time may
be disadvantageous, whereas in the drier areas of the western part
of the State the same amount would be decidedly advantageous,

For the majority of the areas of the State about three-fourths of
the total precipitation comes during the growing season, from April
to October. 'There is an actual range, however, from 11 to 17.5
inches. This divergence is of considerabls importance in causing
certain crops to center in some districts rather than in others. In
the southeastern part of the Staie the rainfall during the summer
months totals almost 10.5 inches which probably accounts in part
for the relatively larger acreages of corn grown in this area.

When the average amount of rainfall” verges on the minfmum
required for successtul crop production, as is the case in a number of
the western tier of counties, the variation in rainfall from year to
year becomes very important. In faet, in many cases it means the
difference between getting a crop and not getting one. Since the
importance of this variation from year to year is measured by its
effect upon crop yields, probably as good 2 way to show it as any
is by an index of yields and an index of variability in yields for
the Important crops in the different counties of the State.” Such in-
dices reflect the influence of soil type as well as climate and at the
same time give a rough measure of the relative productiveness of
the different areas of the State. Such indices also summarize the
effect of all these physical factors and give a partial basis for eom-
bining the counties into areas wherein conditions sre similar.

INDEX OF YIELDS

The varistion in the combined yields of five of the important
crops in the State is shown in Figure 6. The crops included are
wheat, flax, rye, 'barlefv, and oats. The average yield of each crop
for 16 years was calculated for the whole State and for each county,
and then the ratio of the latter to the former was taken. The result-
ing ratios for each crop were then combined into the index as given
for each county.

INDEX OF VARIARILITY OF YIELDS

An index of yields for 16 years such as the above, gives a rouﬁh
measure of the relative giroductiveness of the different parts of the

State, but it does not indicate how stabls these yields are year after

ear. A measure is needed which will show this, since it'is just as
important to know the variability in the yield as it is to know the
yield itself. In Figue 7 is presented an index of variability of the
yield of the five crops used in the other index. The method of com-
putation is similar to that used in the other case. The coefficient of
variation ® in-the yield of each crop for each country was first com-
puted, and the figure for each county was related to the average for
all counties. The resulting ratios for the different crops were then
combined into an index for each county in the State.

" Coefficlent of variation In yiedd {5 computed by relating the standard devistion y{elﬂ
to the 16-year averege yleld per scre; that is, coefflcient of variation = é ® 100,
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The counties in the eastern part of the State have less varia-
bility in yields than do the counties in other parts of the State. A
comparison of Figure 7 with Figure 6 shows that, in general, the
areas having high yields have low variability in yields and those
with low yields have high variability. Under conditions such as
these it is obvious that crop production in the arvea south and west
of the Missouri River is much more uncertain and huzardous than
it is in the eastern third of the State.

As shown by this index, the counties in the northern two-thirds of
the Red River Valley are the most productive in the Stute. Reckon-

INDEX OF COMSBINED YVIELRS

T /05 -ios B3 90-59 Less rhan 50

B /10 over

Fla. B~INDEX OF THE COMBINED YIELDS OF WHEAT, FLAX, RYE, BARLEY, AND
OATS FOR 16 YEARS IN NORTH DAKOTA

Average crep yvields are hiphest in the counties in the northern two-thirds of the
Red River Valley and lowest In the runge wress of the soutbwest and in McHenry
aud Buttinenu Countles in tle north-cveatrul section of the State

ing the average yield of the whole State as 100, the counties in this
area have a yield which averages 10 to 25 per cent higher. ]
Pembina, Walsh, Grand Forks, Traill, and Cass Counties are the
most productive of the Red River Valley, their production ranging
from 8 to 15 per cent higher than that of the adjoining counties.
There are only two other groups of counties which have yields
higher than the average of the State—one is a group of counties
lying to the west and south of the group just mentioned, and the
other in the northwestern part of the State and along the Missouri
River. ‘Fhe former group comprises Sargent, RichTand, Ransom,
Dickey, Stutsman, Wells, Foster. Eddy, Nelson, Benson, and Towner
Counties. The latter group includes Ward, Mountrail, Burke, Di-
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vide, and Williams in the northwest, and Dunn, Mercer, and QOliver
along the Missouri River to the south. '

The counties through the central part of the State from north to
south are next in relative productiveness, as shown by this index.
They range from 25 to 85 per cent below the wore productive coun-
ties in the Red River Valley. They have yields, however, which
range from 10 to 15 per cent higher than do the yields in the coun-
ties in the southwestern part of the State. These latter counties,

PER CENT
80 gnd fess G st-ivo B2 ror-i2e BB 21 aad aver

F16. 7.-INDEX OF THE VARIABILITY IN YIELDS OF WHEAY, FLAX, AYE, BARLEY,
AND QATS FOR |6 YEARS ty NORTH DaAKOTA

Crop ylelds are most variable in those conpties having relatively low averoge ylelds,
rop production fn the ares south and west eof the Missouri Rlver g more
hazerdous than in the eastern third of the Niate

including Sioux, Grant, Adams, Bowman, Slope, Billings, Stark,
and Hettinger, according to this index, are the least productive in
the State. McHenry and Bottinean Counties along the northern
border are two other counties in which yields are relatively low,
Fhe low yields in these two counties are to be accounted for by the
prevalence of a very sandy type of soil. The 16-year average yields
per acre of wheat, flax, rye, barley, oats, and tame hay are shown,
for the various type of farming areas, in Table 1.
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TARLE l.~Average yields per acre for 16 years of the important crops in ihe
different type of farming areas®

Average yield per nere of—
Area

Wheat Flax Rye Barley Onts | Tame bay

Rushels | Bushels Bushels Rushels | Rushels Tona
N i0.0tol2.0 7.5t08 5] 12.0t018.0 | 19to23 | 254028 | 1.9to 1.4
2., o 1L.0te 120 7.56t000 | 12.0t016.0) 101022 | 25to28 | 1.3ta 1.5
B et cmemmcm————— 13.0t013.6 | &.5t0%6| 16.0t017.0] 20to22 | 285ta30 | LL2tol.¢
L T, Woto12.0 | T.7to8.5 | 11.0to14.0 6t020 | 21to27 | 1.2t0 1.5
80to 5.0 7.0toB.0 | 10.0to11.0{ W20 | 2t024 | 1.1to 1.3
9.6t010.5 | 6.5to7.0] 1L.0to12.0] 18to20 | 23to25| 2. 0to L4
8.01tp 8.0 6.0t065| 9.65t010.5] 15to17 | 20to22§ 1.1161.3
S.0t01L0| 8.5ta7.51 1L.51013.0{ 1Tto2) | 214026} L1toL3
10.0t011L.5 | B.Gt07.5| 11L.6t0 125 15to2i | 21to27| l0toL2
8.0ty 85| 5.6t06.0 | G.5tol0 5] 17tol8 | 18to20 | .Btnl.0
8.0fc 0.0 5,0t06.5| 20to120) 16tols| 20to22| .8tol.1
80ty 8.5 G.0to6d| 10.51010.5| 16ta17 | 20to22 | .8tol.0
0.0f0l1l.G| 6.0t07. 5| 11.0to13.0 | 1Bto2i | 23to26 | 1.1tai. 2
M ———— 12080125 | 6.5t07.5| 12.08013.0( 18to2l | 26to28 | L1to L3

1 Because only a small proportion of the corn is harvestad for grain, sdequate dsta om corn ylelds either
for grain or stover are not avaiiable, .

NATURE OF CROP AND LIVESTOCK ORGANIZATIONS

Ttie second group of factors taken into consideration in determin-
ing the type-of-farming areas in North Dakota has to do with the
nature of the crop and livestock organizations handled in the differ-
ent areas, Counties having about the same proportion of the farm
acreage in the various crops and about the same proportionate
amounts of the different classes of livestock were considered to have
the same type of farming and consequently were grouped together,

In considering the similarity of crop and livestock organizations
in the different counties several bases may be used. ¥or example,
the relative importance of the various crops may be determined by
relating the area in each crop to (1) total land area, (2) total area
in farms, (3) area in all crops, or (4) area in crops and pasture.
Likewise, the importance of the various classes of livestock may be
determined by relating the numbers of each to the same bases.

In considering the relative merits of these different bases it is im-
portant to keep in mind the twofold purpose of the analysis. The
first objective is to determine the relative importance of the different
lines of crop and animal production in the various parts of the State.
The other is to get the data for all counties onto a comparahble basis
so that the counties may be grouped into type-of-farming areas in
which there is similarity in crop and livestock organizations,

A. close analysis of the results from the use of these bases indicates
that so far as the type areas are concerned it does not make a great
deal of difference which base is used, as the different bases give ap-
proximately the same grouping. In determining the counties which.
go together to make up the type-of-farming areas, therefore, the
choice of the particular base to use need not occasion much difficulty, -
as one will be about as satisfactory as another.

From the standpoint of indicating the relative importance of the

articular crops and classes of livestock in the different parts of the
gt&te, however, the use of some of the bases are more satisfactory
for certain circumstances than others. None of the bases under con-
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sideration are by any means jdeal for all purposes. Under certain
circumstances each of them has advantages which may warrant its
use, but for some objectives there are important disadvantages in the
use of either base by itself, '

The individual farmer organizes his farm with the view of utiliz-
ing all of the land in his farm to the best advantage in so far as
possible, In studying his farm and hundreds of others similar to
it the utilization of the whole farm area must be shown if 2 complete
vieture of the type of organization followed is to be obtained. The -
base finally selucted, therefore, should show the exact situation ob-
taining on the farms as a whole in so far as possible, and at the same
time should indicate the relative importance of each enterprise in
the different parts of the State or region.

If the crop aren is used as the base, for example, the importance
of o particular crop or class of livestock is overemphasized in those
counties or areas in which the crop acreage makes up only a small
portion of the farm area or total land area, especially where g large
portion of the farm ares is in pasture. This is illustrated in Figures
8and 9. In Figure 8 the acreages of each crop and numbers of each
class of livestock are related to the area in cvops, whereas in Figure
9 the farm area is uscd as the base. Because of the relativeiy larger
areas of pasture in the western part of the State the importance of
both crops and livestock i the western counties as compared with
the eastern counties is somewhat overemphasized in Figure 8.

A more complete picture of the relative importance of all lines
of production 1n the different parts of the State is given in Figure
9 because it shows the relative importauce of the pasture area in rela-.
tion to crops and it relates livestock to both crop and pasture area.
In an area like much of the territory south and west of the Missouri
River, where a large portion of the farm area is in pasture, it is
obvious that data showing the number of livestock in relation to the
acres in crops are mot strictly coraparable with data arrived at in
the same way in other parts of the State where a much larger per-
centage of the land area is in crops. In a State where the crop area
constatutes & more uniform proportion of the farm area this differ-
ence, due to the two bases, would not be s¢ important.

The same difficulty arises under certain conditions if farm area is
used, particularly in a range country where the area in farms is
considerably short of the total land area. Either crops or livestock
fipured on g farm basis under such conditions will not be comparable
with fizures calculated in the same way in arvas where the farm
ares is more nearly equal to the total hmg aren.

Under such conditions it may be well to shift from the farm ares
basis and use crop area plus pasture or total land ares instead. How-
ever, total land area is not a reliable base under most conditions
since it includes land in cities, streams, roads, swamps, blufls, etc.
There obviously is no point in including land used for such purposes
in determining relative importance of different, lines of agricultural .
production. In some areas, especially where there are large acreages
of unutilized woodland or cut-over woodland in farms, the total
crop end pastures ares may be a more satisfactory basis than either
total farm area or crop area alone. In a State where conditions
are fairly homogeneous, however, as was pointed o1 above, it does
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not make 8 ﬁmat desl of difference which base is used ss they will

give essentially the same results, especiaily so far as the delimitation
of type-of-farming areas is concerned.
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TRENDS IN ACREAGE OF CROPS AND NUMBERS OF LIVESTOCK

The third group of factors considered in determining fhe type-of-
farming areas in the State relates to frends in production. Shifts

S
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in the acreage of crops and numbers of livestock are taking place
constantly in most farming aress. A knowledge of the nature of
these changes and of the tﬁrection in which the farming types are

PLR CENT OF FARM AREA HUMDER OF LIVESTOCK PR
100 ACAES. OF FARM AREA
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Fia. 8—DISTRIBUTION OF THE FARM AREA AND CLASSES OF LIVESTOCK BY
COUNTIES AND TYPErOF-FARMING AREAS IN NORTH DAKOTA

‘Whep the distribution of the entire farm area is conaldered, pasture Is an lmportant
Jtem, egpeeially in the southwestern part of the Btate

o

moving in the different parts of & State is essential to correct delinea-
tion of type areas.

Determining such areas on the basis of similarity in physical con-
ditions or in present crop and livestock organizations alone is likely to

¥
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be misleading, since the trends in these organizations in the counties
so grouped may be diametrically opposed to each other, The farmers
in azdjoining counties, for example, may happen to have the same
centage of their farm ares in the same crop or crops at any
particular time, yet may be moving toward different types of farming.
©On the other hand the two l%roups may be moving in the same
direction yet one group may be lagging considerably behind the
other. 'Thus in almost any farming community & smeall minority
of farmers will be found who are considersbly in advance of their
neighbors both in the adoption of new methods and practices and
in the selection and proportioning of the different crops and live-
stock enterprises,
With the view of determining to what extent differences in trends
exist, the trend in acreage of each crop, as shown by data from the
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Fia. [0.~ACREAGE OF THE IMPORTANT CROPS IN MNORTH DAKOTA, AREAS 1
AND 2; 1808-1826

The downwerd trend In wheat acreage in these creas line Deen accompanied by en
upward trend in the acreage of corn, vuts, bariey, und hny. Becauee of the differ-
engo in the size of the different areas, the acrenges shown in Figures 10, 11, 12,
and I8 are strictly compuerable enly with respect to trend

Division of Crop and Livestock Estimates of the Bureau of Agricul-
tural Economics of the Department of Agriculture was determined
for the various counties in the State. The results of this analysis
for the years 1909 to 1926 are shown in Figures 10-13, The counties
having shmilar trends in acreage were grouped into aress.

YARIATION IN CROPF ACREAGE TRENDS

The trend in the acreage of the different crops has varied consider-
ably in the different parts of the State. This is particularly notice-
able in the case of the acreage of wheat, the most important crop
grown in the State. The trend in acreage of this crop from the
standpoint (both of direction and of rapidity of change} has been
directly opposite in some areas. In general the trend in screage has
been downward in the eastern part of the State and upward in the

17320 —28——3
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western part. The most pronounced downwézlrd trend has been in
the scuthern part of the Red River Valley ir iiie half-dozen -counties
locaied in the southeastern part of the gtata. In the counties just
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F10. | |.—ACREAGE OF THE IMPORTANT CROPS !N NORTH DAKOTA, AREAR B, 8,8,
AND |4; 1809-1928
The screage of wheat and all crops has tended npward in these nreas for the entire

period.  Year-to-yeir changes in the fcreage of certain crops have sometimes been
at the expense of other crops .

to the north and extending as far west as Stutsman and Edd
Counties the same tendency downward in the screage of wheat is
to be noted although it has been much less rapid.

In these two areas, particularly in the former, the trend away from
wheat has been accompanied by a trend toward the feed erops, such
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F10. |12—ACREAGE OF THE IMPORTANT CROPS IN NORTH DAKOTA, AREAS:3, 4, T,
AND 8; 1508-1928

wheat ucreage in these sreas has been relatively con-

stant, Rye and 8ux acreage bave increased slightly as heve the acreages of the
feed cropa

In contrast io arens I angd 2

as corn and hay, and fo 8 somewhat lesser extent toward barley and

oats. Since 1921 there has been an increase in the flax acreage in
both areas.
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In the counties to the noxth, adjoining the Canadian border and
extending over to the ceniral part of the State, the acreage of wheat
has fluctuated rather widely from year to year, but there has been
no pronounced trend upward or downward for the years for which
data sce available. Changes in wheat acreage from year to year in
these areas have been offset almost enti._rely%)y opposite changes in
the barley, rye, and flax acreages.

In the counties south and west of the Missouri River, as well as
in the counties just to the east .and north of the river, and in Divide
County, in the extreme northwestern corner of the State, there has

& pronounced upward trend in the total acreage of wheat and
o still more pronounced increase in the acreage grown per farm.
The up-and-down fluctuations from year to year have been counter-
balanced by opposite changes primarily in rye or flax, Corn and
barley, in addition, have been importapt alternative crops in the
counties in the southwestern corner of the State.

ACRES
MILLYCMNE | l l | | :I ' l l
ToeemL, = e
4 H”%Rw oo L R el
gpuRP==
. e e 2 o1
5 S . 3
e ) o i
)
0 1909 10 "M 2 M3 & IS 16 17 I8 19 20 21 22 23 24 25 26 ‘27 28

Fi1a. |3.—ACREAGE OF THE IMPORTANT CROPS IN NORTH DAKOTA, AREAS 10,
4, 12, ano I3; 1908-1526

‘There hag been a pronounced mpward trend in the acreage of all crops in thege
areas In the southwestern part of the Btate

REASONS FOR ACREAGE CHANGES

A thorough analysis of the factors causing both long-time and
[\;ear-to-year changes in the acreage of the important crops has not

een made. A number of correlation studies were made, however, in
the different type-of-farming sreas in the ‘State in an attempt to
get at the factors determining the fluctuation in the acreage of wheat
1z each of them. Largely because of the poor character of the data
relating to acreage the results of these correlation studies are not
considered conclusive.* Their chief value at present lies In indicating
what more detailed studies, based upon more adequate data, subse-
quently may establish as the- more important factors instrumental
in causing both long-time and year-to-year shifts in acreage.

Because of the differences in trend in acreage in the different areas,
and also because of more homogeneity in organizations and conditions
in specific areas, the analysis was made by type-of-farming areas.
Farmers tend to shift the acreages of particular crops in response to

changes in price relationships and other factors according to the

4 The coaficients of multiple correlation {R) varied from 0.86 to 0.92 in these areps.
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peculiar condifions prevailing on their farms. By localizing the
analysis as much as possible, the chance that compensating factors
will enter to smooth out the significant variations and relationships
is Jessened.

The results of the analysis of changes in wheat acreages in the
different areas point to the conclusion that the mnost important factors
determining both long-time and year-to-year changes in wheat acre-
age are as follows: The price of wheat; the ratio of the acre value
of wheat to the acre value of alternative grains; and climatic con-
ditions at seeding time. Another factor which probably has had
some effect in certain areas, though not subject to statistical measure-
ment, is the damage from black stem rust and the presence of noxious
weeds such as wild oats, quack grass, and sow thistle. The growing
infestation of these weeds unquestionably has been a factor in causin
the shift from wheat toward intertilled crops in parts of the Reg
River Valley.

When the ratio of the acre-value of wheat to the acre-value of
alternative grains is high (in favor of ~wheat), at time of seeding,
apparentl farmers in all areas of North Dakota tend to increase tho
screage of wheat seeded. The amount of the incresse, however, varies
in different parts of the State, a given change in the ratio resulting
in greater changes in acreage in certain areas than in others.

his is particularly true In those areas such as southeastern North
Daleota, in which alternative opportunities in the production of feed
crops are so readily available. In years in which wheat prices are
low in comparison with the prices of livestock and livestock prod-
ucts, farmers apparently tend to reduce their acreage of wheat con-
siderably and replace it with increased acreages of the feed crops
such as corn, barley, and hay, which are marketed through livestock.
On the other hand, when wheat prices are relatively high' they again
increase their wheat acreage and cut down on the feed crops. Much
the same relationships are to be noted between changes in wheat and
other cash-crop acreages, such as flax and lge.

Farmers apparently are more influenced by relative than by ac-
tual wlieat prices at time of seeding, but changes in actual wheat
prices previous to seeding time seem to have an influence upon the
acreage seeded. When prices received for the previous yesr’s crop
of wheat have been high, farmers have tended to increase the acre-
age of wheat seeded in the spring of the current year.,

The other factor, chimatic. conditions at seeding time, also appar-
ently has some influence upon the acreage seeded. This influence
varies considerably in the different parts of the State. In the Red
River Valley. particularly in the southern part, the screage of wheat
seeded decreased somewhat when there was heavy March and April
rainfall. In this area, with its level terrain and heavy type of soil,
it does not take a great deal of rainfall to keep farmers out of the
fieid ; if this loss of time is prolonged it will obviously cause a reduc-
tion in fhe acreage seeded.

The effect of this factor upon acreage seeded in other parts of the
State is of much less importance, and such effect as it has is directly
opposite to the effect in the area just cited. In the areas in the
western part of the State the analysis shows that increases in early
spring rainfall were accompanied by increases ig acreage of whest
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seeded and vice versa. This direct relationship between changes in
early spring rainfall and changes in acreage seeded is fo be expected
in areas suck as these where the total rainfall verges on the mininoum
for succéssful crop production. Furthermore, in these dry aveas, it
may be that the amount of rainfall in the late summer and fall
months will affect acreage seeded the next spring as much or more
than does the rainfall at time of seeding. The amount of moisture
which can be stored the previous year is often an important determi-
nant of the next year’s crop.

Under ordinary conditions the effects of these climatic factors are
more directly related to year-to-year changes in acreage than they
are to the trend in acreage. Yet they are not unimportant even in
influencing the trend. Probably the most important effect in this
direction is due to the influence of climate upon yield of crops and
the relation of this, in turn, to the profitableness of the crop. In a
semiarid country a succession of dry years may have a discouraging
influence not only upon the expansion of the acreage of a particular
crop buf even in the maintenance of that acreage. Under such con-
ditions, if at all proionged, there is likely to be a rather wholesale
migration away from the particular area either toward the city or
toward more humid agricultural areas. Such movements obviously
may have a pronounced influence upon the trend in the acreage of
one or &ll crops.

Another factor, which has not been taken into account, includes
the introduction of new varieties of crops, adoption of new methods
and praciices, and use of improved machinery. All of these things
msy have a great deal of influence in causing new lands to be brought
into cropping or in causing one crop to expand faster than another.

No doubt there are other factors that have an influence upon acre-
age changes, some of which are not susceptible to statistieal measure-
ment. The factors which have been discussed have been found to
have an influence. TUntil more accurate data are available and a
more thorough analysis is made, however, these results should be con-
sidered as tentative. .

TYPICAL FARMING SYSTEMS IN EACH TYPE-OF-FARMING
AREA IN NORTH DAKOTA

The dominant types of farming in the various major type-of-farm-
ing areas are different. The dominant type of farming, however, is
not found to the exclusion of all other types in any of these type
areas. for in each area a considerable variation is found in the kinds
of farming carried on by individual farmers.

In area 1, for example. the dominant type of farming includes some
dairy or beef cattle, some hogs, and crops grown primarily for feed
as well as the cash grain crops wheat, rye, or flax. But many farms
in this area are devoted almost entirely to cash-grain production—to
the practical exclusion of feed crops and livestock. On other farms
feed crops and livestock are of primary importance and little or no
attention is given to cash-grain preduction.

A number of important factors are responsible foir the differences
in the kinds of farming carried on by different farmers in the same
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ares 'who are operating under very similar conditions. One of the
most important reasons is the fact that some farmers act more
promptly than others in adjusting their farming business to changing
conditions that affect the selection of profitable enterprises, In
southeastern North Dakota, for -exa,mfple, there is a distinct trend
toward mixed grain and livestock farming. Nevertheless, some
farmers in this ares are still operating on a straight cash-grain basis,
similar {o the type of farming generally followed a .deca%'ie or more
ago. Thus the present differences in the organization of farms in
this ares are due in part to the slow response of some farmers to the
conditions which have favored the growth of mixed grain and live-
gtoek farming as contrasted with the pioneer type of cash-grain pro-
uction.

Other factors are also partly responsible for the differences in the
kinds of farming carried on by farmers operating in the same general
type-of-farming ares. The available supply of family labor often
has an important bearing upon the relative importance of enferprises
on different farms in the same area. The production of butferfat,
for example, requires more labor throughout the year than the pro-
duction of beef. Thus some farmers, who have ample assistance in
the way of family lsbor, may keep dairy or dual-purpose cows
whereas other farmers who lack such assistance keep beef caitle.
The available supply of family labor or of regular hired labor is an
important factor affecting the reaction of different farmers to the
same geperal economic and natural conditions.

Local differences in soil type, topogr?iph , or other natural condi-
tions ave often responsible for rather wide (ﬁﬁerences in the organiza-
tion of farms in the same locality. The presence of areas of good
farming land in some of the range territory of the southwestern part
of the State, for example, accounts for the fact that moderate-sized
mixed grain and livestock farms are found alongside of the ranches,

The size of farms from the standpoint of total acreage incinded
uiso reflects the influence of many factors. During a period of settle-
ment the size of farms reflects to a large degree the land policy with
respect to the acreages sold. Thus, much of the land in North Dakota
was settled in quarter-section homesteads. In 1900 about three-
fourths of the furms in McHenry, McLean, Ward, Williams, and
Bottinean Counties were approximately one-quarter section in size,
thus indicating the effect ofp the homestead policy upon size of farms.
Twenty-five years later, however, less than one-fifth of the farms in
these counties were of the original homestead size. This change in
the size of farms took place because most farmers found it necessary
to operate farms of one-half to three-quarters of a section or larger in
order to operate at a profit.

After the settlement period is passed the prevailing size of farms
tends to approximate the size which most farmers can handle most
effectively considering the type of farming commonly followed.
Thus the half-section farm has come to be rather typical 1 most see-
tions of North Dakota. There are many farmers who operate larger
aress, but, on the other hand, some smalier farms are found in all
sections of the State. These smaller farms often represent the
division of & larger farm among the several heirs of the former

PE—— i
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operator, or the continued operation of the farm that was settled as
-a homestead.

The most common systems of crop and livestock organizstion on
farms in the various type-of-farming areas are shown In Figuze 14
The 820-acre farms were most common in all but two of the localities
for which detsiled dats were obtained as to gize of farms, and crops

and livestock grown on individual farms. In one of these areas, in

Log;.n County, the 480-acre farms were most numerous; in the other,
in Mountrail County, the 160-acre farms wera most numerous.®

A comparison of the most common farming systems on half-section
farms in the various parts of the State illustrates in a general way
the differences in the dominant farming types in the different aveas.
The dats as to crops and livestock on fypical farms in Towner and
Sargent Gounties, for example, show the difference between the cash-

Fia. 14—Mast Common FAFIM!NDG SYSTEMS IN SELECTED AREAS N NORTH
AKOTA

Hnplf-gectlon farms are most common u eastern North Dnkotw, with the exce] dicn of
nrea b, where three-gharter sectico ferms are oSt numerous. Whent is the out-
standing crop in all sections, Corn is # close uecond 1n aren 1 but {8 not so
important in the other aress. Pasture area on fypical ‘half-section frrms south
of the Missourl River s about trelee &8 great as on farms of the mwune gize in
Em .%orthwestem part of the State, Rye is an importent crop in McHeary

Jounty

grain farming that is fairly typical of the northern part of the State
snd the mixed grain and livestock farming which is more typical of
the southern and particularly the southeastern parts of the State.
(Fig. 14.) In Towner County, 190 of the 255 acres in crops on the
typical 320-acre farms are devoted to wheat, flax, and rye, whereas
in Sargent County only 85 acres are devoted to these crops. On the
other hand, 165 scres of feed crops, oats, barley, corn, and hay are
grown in Sargent County, as contrasted with 65 acres of these crops
in Towner County. From 4 to 9 cows, but practically no hogs, are
kept on the Towner County farms, whereas 5 to 12 cows and 3 to 10
sows are kept on the typical half-section farms of Sargent County.

$The aren In Mountrall County is loeated in the hill section where pmbabl{ a consld-
erable amount of * free " pruzing is done with the querier-section farms getuelly reported
representing oniy the headguarters of owned or jepsed land ¢perated. 'The farma in this
locality therefore nre not typleal of the strietly farming sectlons of the ared,

B
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METHOD OF SELECTING TYPICAL FARMS

The typicsl systems of farming which are é)resented for each
of the important type-of-farming areas in the State are the result
of a detailed analysis of special tabulations of census data for 1924,
Representative subareas comprising from four to eight contiguous
townships were selected in each type ares, snd the detailed organi-
zation of all the farms therein®were analyzed and used ss a basis
for generalization respecting the organizations of the total number
of farms. With one exception the number of farms in the selected
areas was between 150 and 400. This number represents a sample -
which is large enough to be reliable under conditions usnally cbtzin-
ing in this gtate, especially for the more common types of organiza-
tion. The extreme farms, however, are not quite so reliable. They
represent unusnal conditions and must be considered as such.

The method of analyzing these data to find the typical farm or-
ganization in ares 1 is discussed below. The same method was nsed
in the other areas,

In ares 1 detailed information was obtained on approximately 500
farms, in two subareas, one in Sargent County and one in Cass
County.

SIZE OF FARM

Distribution by size groups of the farms in the selected areas of
Cass and Sargent Counties is shown in Table 2. There are more
farms in the 241-400-acre group than in any other. Since most of
the farms in this gﬁ'oup are agproximately 320 acres in size the half
section farm may be regarded as the most common size of farm in
this area. About one-third of the farms in Cass County and over
two-fifths of the farms in Sargent County sre of this size. A rela-
tively larger proportion of the Sargent County farms, however, are
240 acres or less, whereas the three-quarter section farms or larger
are more comon in Cass County,

Tante 2—Distribution of farme by size groups in seleoted areas in Cass and
Sargent Counties, N. Dak., 1924

Percentage of ail Porcentnge of ail
farins o each slze farips io each size
qup in the se- roup in the se-

Site group (atres) ooted sreas in— Sire grop (acres) ected areas lo—

Cnss Sargent Coas Sargent
County | County County | County
'l

1
Prreent | Percent Per cent
248 sod under P 4P & 3L& LB
L

Hltadbdo. ... 3.0 44,5
. 20,

4
. o0 6 13.2 .8
Bet o0l LTI | 18.0 a5

Census data indicate that since 1900 there has been an upward
tendency in the number of farms of 820 and 480 acres. The number
of 160-acre farms during this same period has been declining. For
the very large farms there has been but little change, although the
relative jmportance of these larger farms has decreased somewhat.
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VARIATION IN ORGANIZATIONS ON FARME OF DIFFERENT BIZER

There is considerable variation in the organization of farms of the
same size as well as in groups of farms of different sizes. An im-
portant indication of the type of farming followed is the proportion
of the crop ares devoted to the production of the cash-grain crops—
wheat, rye, and flax. The proportions of the farms in the different
size groups having various perceniages of their crop area.in cash
crops are shewn in Figure 15.

Approximately two-thirds of the farms are in the three size-groups
rangiag from 241 to 720 acres, most of these being half section, three-

uarter section and section farms. The distribution of the farms in
these three size groups according to the proportion of the crop area
in cash crops is very similar. (Fig. 15.) From 60 to 75 per cent of
the farms in each of these groups have 31 to 60 per cent of the crop
area in cash crops. On the half section and section farms from 31 to
40 per cent of the crop area in cash crops is most ccmmon. On the
hree-quarter section farms, 41 to 50 per cent in cash crops is most
common although there are nearly as many farms having 51 to 60 per
cent of their crop ares in cash crops.

The farms in the 240 and under and 721-acre and over groups are
distributed somewhat differently. For example, in the under 240-
gere group, most of the farms of which are 160 acres in size, the
greatest number of farms are found in the 20 and 20-30 per cent cash-
crop groups and approximately three-fourths of the farms have less
than 40 per cent of their crop area in eash crops. In the larger
groups, on the other hand, the farms have considerably more of their
crop area in cash crops and are distributed more jrregularly. These
larger farms tend either to differ very widely in the proportion of
their crop area in cash crops or to be grouped into two or three com-
mon groups. This irregularity in grouping is to be accounted for
largely by the small number of farms found in these large groups.
Only 1 per cent of the total number of farms are found in the groups
ranging above 721 acres in size. Because of this and because the con-
ditions on very large farms are likely to be divergent even in the same
area, it is difficult to select an organization which will represent ac-
curately what the group as a whole follows.

The frequency Qistribution of the farms in the selected area in
Cass County is similar to that in the selected area in Sargent County
and for that reason is not presented here. There is this one differ-
ence, however, to which attention should be called—the farms as a
whole in Cass County have a higher percentage of their crop area in
cash crops. As a result, a larger proportion of the farms are found
in the classes having 40 per cent or more of their crop area in cash
crops; hence the peak of the distribution is shifted somewhat to the
right though its shape is still essentially the same. It is largely be-
canse of this fact that typical farming systems have been set up
separately for each of these localities in area 1.

“A classification of all the farms on the basis of the most important
enterprise indicates how the farms of different sizes distribute them-
selves and whether the same organization tends te persist. throughout
the different size-groups. But it does not show how the other crop
and livestock enterprises are distributed, nor does it show in what

17320°—28——4
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Fi1a. 16,—FREQUENCY DISTRIBUTION OF FARMS OF DIFEERENT S1ZEs ACCORD-

Ing To PERCENTAGE OF CROP.AREA [N CASH CROPE IN SELECTED TOWNSHIPS
IN SARGENT COUNTY, N. DAK.

Distribution. of farme aecording to the percentege of the ¢Iop_areq !n rash crops .
fs very aimllor for the three {mportsut sivegroups, the half section, .
quarte; aection, end section farms

FEILISTUO TOWRSHIPL . © ¢ ¢
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varying combinations the cash and other crops and livestock are
found. A more detailed aualysis of the complete organization of
the individual farms of the several size-groups 1s necessary to obtain
this information or to find which organizations are most common.
Figure 16 suggests a way of determining what is the more common
organizations on farms of o particular size and further indicates.
something of the various combinations of enterprises which may be.
found on farms such as these, producing under similar conditions.
The organization of each of the §20-acre farms in the selected localit
in southeastern North Dakota is indicated in Figure 16, The half-
section farm is the most common size of farm in this locality. There,
are 90 farms of this size, but only 78 were used since 12 of them were
not representative because of crop failures in 1924, .

PER CENT
CASH CHOPS OATSA-EXRLEV CORN " By PASTURE
O 20 40 60 0 20 40 60 O 20 40 O 20 40 &0 O 20

E —
IE

Fia. |8.—ORGAKIZATION OF SEVENTY-EIGHT 320-ACRE FARMS IN A SELECTED
LOCALITY IN SOUTHEASTERN NORTH DaAKOTA

There obvivusly I3 no such thinti ag u so-called “ average™ 320-acre farm. ‘There -
ore ou the contrary &t lenst three distinet groups, cne with & very high propor-
tlon of the crop s&rea in cash crops, another, which is the most cominon with
medium acreage of cash crops, and a third with a low acrenge of cash cropa,
There is a_tendeney for the smaller acreage of cash crope to e offset by larger
dcreages of onts, barley, corn, and hay

There is a marked variation in the organizations on these farms;
yet each farm is nof distinetive or in a class by itself. In fact, there
is an apparent tendency for the farmers to divide themselves into

fairly distinct groups. To facilitate the grouping, the data regarding.

the farms were first arrayed and plotted on the basis of total cash
crops and then the data regarding the other crops and livestock
bandled on each of the farms were added to give an idea of the com-
plete organization.

Considering the grouping first from the standpoint of total cash
crops, the range in cash crops varies from none to as high as 70 per
cent of the total crop area, and the array closely resembles the
familiar ogive curve. The most common or representative organi-
zation found has from 30 to 50.per cent of its crop area in cash
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crops.® In this case it is desirable to divide this class into two sub-
classes in order that a somewhat narrower range in organization may
be obtained, :

Both above and below this modal group are found smaller groups
of farms which have larger or smaller acreages of cash crops. These
groups centor around 60 per cent and 20 per cent cash crops, re-
spectively, and each comprises approximately 20 per cent of the total
number of farms, The kind and amouut of the other enterprises
found with these different cash-crop groups were obtained by sub-
sorting each group on the basis of the particular enterprises in
question,

There is a fairly definite relationship between the acreage of cash
crops and the acreage of the feed crops, Farms with a high per cent
of the ares in cash crops have a low per cent of their area feed crops,
and vice versa. The chart does not show as close a relationship be-
tween the livestoclz and erops as would be expected. This is to be ac-
counted for in part by the smell number of livestock in the State
as b whole and in part by the fact that only females used for breed-
ing are shown here. Were the other classes of livestock included, the
relationship might be more evident. Moreover, the females on hand
on January 1, as shown by the census figures, do not give the true
situation with respect to the total livestock handled on these farms,
The census data, taken as of January 1, obviously may not reckon
with these numbers at all. In a livestock section it is necessary to
supplement the census data with other data to cover thig situation.

An additional fact which may also partially account for the lack
of closer agreement between crops and livestock is to be found in the
sale of certain of the feed crops such as barley and oats. When
this is the case the empirical designation of oats and barley as fesd
crops as against wheat, rye, and flax as cash crops, is obviously of
doubtful value. Were data available to show the exact situation
under all these conditions, it is likely that the relationship between
all the feed crops, including hay and pasture, would be much closer
and more clear-cut. The %act that the crops grown primarily for
feed are sbout as dominant, and are nearly equal to the cash crops in
impertance, in this locality makes the complementary relationship
between the two less distinct and more difficult to show,

That the complementary relationship is more distinet in a locality
where the cash erops dominate the farming more completely is illus-
trated by the way in which the most common size of farms in a se-
lected locality in north-central North Dakota distribute themselves,
(¥ig. 17.) In this loeality the compensation between the cash crops
And crops grown primarily for feed is evidently much more clear-
cut and distinct. :

Such a method of analysis as has been sketched above gives a
basis for determining what are the typical farming systems in area
1 for the various sizes of farms. These as well as similar systems
arrived at in the same way for other type-of-furming areas.in the
State are presented below.

& The most common or modal class 1o An oglve distribution slwaye lles between the
pointa of Inflection on the curve, these belng in this curve at 80 per cent and GO per
cent cash crops. That §s, the modal class will always laclude the items within the limiin
of the flattest part of the curve.
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TYPICAL FABMING SYSTEMS FOR FARMS OF DIFFERENT SIZES IN
EASTEERN NORTH DAKOTA

‘Within the eastern portion of North Dakota, which comprises the
territory east of a line drawn from the western boundary of Rolette
County south along the western edge of Pierce, Wells, Burleigh,
Y.ogan, and McIntosh Counties, lies the most important crop-pro-
ducing region of the State. Conditions within this region are prob-
ably more homogeneous than for any other like ares in the gtate,
but there is considerable range in the character of the farming sys-
tems followed. There are, in faet, six distinct type-of-farming areas.

PER CENT E NUMBER
CASH CROPS OATSBARLTY CORN HAY PASTURE ' S0WS
0"20&0'&0!0020&0!!20920“060020&060{%20!}20#0
el
3 :
i :

EL

Fia. 17.—ORGANIZATION OF EIGHTY S20-ACRE FARMS tH A SELECTED LOCALITY
IN NORTH-CENTRAL NORTH DAKOTA ’

The cash crops, wheat, rye, and fax, are much more Important on half-section
farms in north-central than in southeastern North Dakoti. The complementary
relationship between the cash and feed crops is apparently more distinet in this
chart than ln Figure 16

-

This divergence in organization is clearly indicated in Figure 18,
which shows how the most common size of farms in the different
type-of-farming ereas are distributed vwith respect to the proportion
of crop area planted to cash crops. The farms in certain of the type-
of-farming areas, notably 2, 4, and 5, have, on the whole, & larger
g‘roportion of their crop area in cash crops than do some of the others.

he shape of the distribution alse varies considerably in the different
areas as it is more nearly normal in some than in others. Were the
other important size groups presented, such as the 160, 480, and 640
acre farms, the same general distribution would sppear. In the
larger-sized groups, however, there would be less regularity, since

- the number of farms found in them is not large enough to give much
stability to the distribution,
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Fia. 18.—FREQUENCY DISTRIBUTION, BY TYPE-OF-FARMING AREAS, OF THE
MosTt Common S1ZE oF FarMa (320 AcCRES), CLABSIFIED ACCORDING TO
PERGENTAGE OF TOTAL CROP AREA IN CASH GROPS

Farme with relativelﬁy pmall praportion of cash crops are most oumercus ju areas 1

apd 7. In areas 9, and 11 glmost belf of the farms pave over 70 per cent of
the crop areas in wheat, rye, and fiex
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‘Tamr B~Typical ferming systems for forms of different sices in Sargent
Counly, N. Dak.

B20acre farms !
[almn 1 tams —
Crop or lvestock enterprise Most Broll Most l\‘-il;gl;l;l Large Most
comuman | 178 | common | 10 fn eavn | common
craps crope crops
Acres Acres Aeres Acres Acres Acrea
AW cropa. 125 240, 250 25 385
Wheat 20 25 0 5 120 10
Flax____ 12 b1 25 0 A8
Rye 1 0 0 16 9 1}
Bprley 18 35 40 30 15 - 35
Oats. 25 50 40 a5 50 [ 1}
Corn 30 Li11] 5 b 5 55
Hay 20 45 s 30 15 &0
Pagture . 26 0 50 50 36 65
Livestock: Number | Number | Number | Number | Number | Number
Cows G to 10 Qtp12 5tal2 5to 12 5 to 16 Sto12
Bown 2to 5 Glpl2 Stolo 3to 16 2t0 § 2to 10

L Forms of differest size represent the followieg percentages of the total namber of farma: 180 acres, 32
per cont; 320 acres, 46 per cent; 450 acres, 12 por cent,

TARtry, 4.—T'ypioul farming sysiems for faring of different sizes in Cass County,
N. D

ak,
320-acre farmg L

m"‘m}“ Maxlm aio-ac‘m
Orep or Hvestock enterprise Iamesmt— Bmall Large mMmsm— Iﬂ:Mmsm—

common | JEFRER mﬁﬁton m COMIMON | Comman

TS CIops
Acrez Acres Acres Aeren Atres Acres

AN crops. . 136 X5 it 285 410 860
‘Wheat i1 85 125 140 135 150
_— 15 16 ow 45 60 as
Hye 10 15 0 a 90 45
Barley 8 AN 87 18 35 50
Oats_, 15 &5 37 n 65 om0
Cory 20 55 30 o5 B& 70
Huoy 7 50 20 10 20 40
FPasture_ 20 30 o] p- 4] 50 50

Livegtock: Number | Number | Number | Number | Number | Number
Cows. .. 3toE| Ttold 4tol2 4tob 10to16 5to 12
Sows.._. Otod Oto 10 GtoB 0to3 0to 10 Oto 20

' Farmus of different size represent the following percentages of the tatal pumber of farms: 160 acres, 18
Per cant; 320 ceras, 33 per cant; 480 acres, 20 per cent; £49 atzes, 18 per vent.

TYPICAL OERGANIZATION IN AREA )

The more common systems of farming found on the different sizes
of farms in the two selected localities in Cass and Sargent Counties
are shown in Tables 3 and 4. The most common size. of farm in
each locality is 320 acres. In each of these tables the organization
which more farmers (on a given size of farm) follow than an
other is desi%'nuted as the “most common.” In other words, it
is the typical or most representative organization in the locaiity
for that size of farm. On either side of this most common organiza-
tion are shown other organizations which vary significantly from it.
These are designated as low cash, medium cash, and high ‘cash crop
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farms, as the case may be. For the size groups other than for the
most common size of farm only the most common organization is
shown for each,

BARGENT COUNTY

The most common organization in the selected eree in Sargent
County on the half-section farms has from 31 to 40 per cent of
the crop area in cash crops. Table 8. The cash crops are mostly
wheat and flax. The other crops grown—barley, oats, corn, and
hay—are of about equal importance, except that the acreage of hay
is slightly smaller than that of the other crops. About one-fourth of
the farms of this size in Sargent County have this organization, but
there are slmost as many (22 per cent) that have from 41 to 50 per
per cent of their crop area in cash crops. Still other organizations in
which cash crops occupy both a smaller (21 to 80 per cent) and =
Iarger percentage (51 to 60 per cent) of the ares are found. These
comprise respectively 14 and 11 f1:>er cent of the half-section farms,

Similar organizations are found on the other sizes of farms.
About one-fourth of the crop areas is in cash crops in the most
common organization on the 160-acre farms. On the 480-acre farms
cash crops run somewhat higher, occupying between 40 and 45 per
cent of the crop area. In each case, from one-fourth to ome-third
of the farmers follow an organization which varies little from that
.designated as most common,

In this as well as in all the other areas in the State it was found
that the livestock organizations varied considerably on farms that
have the same crop organization. For this reason the range in the
ususl numbers of livestock are shown instead of specific numbers.
Further, on different sized farms it was not at all uncommon to
find more livestock on the smaller farms than on the larger farms,
even when the same proportions of crops were grewn on each.
There does not appear to be any very good reason why this situation
should exist other than that some farmers make a better utilization
of their resources than do others. It may be that the farmers on the
smaller farms are driven to a more intensive type of farming by the
sheer necessity of maintaining their income from a relatively small
acreage.

CABS CODRTY

The most common organization both on the dominant and other
size groups of farms in Cass County has a higher proportion of the
crop area in cash crops than does the same organization in Sargent
County. On the 820-acre farms there is a range in cash crops from
30 per cent on the low cash erop farms to 75 per cent on the high
cash erop farms. The most common organization has from 51 to 60
per cent of the crop area in cash crops in Cass County. About one-

third (34 per cent) of the farms of this size have this fype of

organizaiion.

The farming systems in these two selected localities in Sargent
and Cass County typify fairly well the kind of farming that is car-
ried on in the other contiguous counties in the ares. This whole area
has been tending rapidly towerd a2 mixed cash-crop and livestock

type of farming, 7This is particularly true in the counties in the
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southern part of the aren of which Sargent is representative, The
same tendency is found in Cass and La Moure Counties, but the shift
has not been so rapid. Although the majority of farmers in area 1
are tending toward a more diversified type of farming there are still
a number of farmers who follow s strictly cash-crop type of farming.

TYPICAL ORGALNIZATIONS IN AREA 2

Immediately to the north of ares 1 are found the nina counties
comprising area 2. Here again, two samples were talen in separate
localities. One of these is in Barnes County in the southern part
of the area and the other in Grand Forks County in the north.
The organization of approximately 440 farms were analyzed in
the two selected localities as 2 basis for determining the prevailing
farming systems in this ares. :

The more common systems of farming found in each locality are
shown in Tables 5 and 6. The half-section farm is again the most
common size of farm, comprising about one-third {84 and 35 per
cent) of the total number of farms in each county. On this size of
farm the most common organization is practically the same in the
two counties. The chief differences are a somewhat higher pasture
and oats ares and lower crop acreage in Barnes County. In both
counties about 61 to 70 per cent of the crop area is in cash crops.
Approximately 45 per cent of the half-section farms in these counties
follow this organization.

TarLE 5.—Typical farming systems for farms of different sizes in Barner County,

N. Dak.
J20-acre farms 1 —
160-acra 480-nere | B40.0cr
Crop or livestoek enterprise farms 1 Swen Large {foTms’—|farms|—
courman | FETEES mﬁﬁn B oasy | common | commen
cTaps crops

Acres Acrex Acren Acres Acrc;so Acrex

AN crops 115 O 245 260
Wheat [£1] 104 120 130 185 170
I e e e —— i 25 40 45 45 5
A¥e e - 0 0 0 25 4] 25
Barley_ . ...... e 10 25 20 5 35 50
Oats.__...... . 15 40 30 30 55 75
Corn... - ] 20 15 10 k H 5
TEY e et cm e s i 15 25 20 15 50 70

St . o 40 ] 60 [ 45 8¢ 120

Livegiovk: Number | Number | Number | Number | Number | Number
Cows. .. fmmm e dtol Gied Otn9 Otod G to 12 8to 15
Sows, - Oto4 0tod Oto 4 Oto2 Ota 4 Ato 5

? Forms of dilferent size reprosent the fallowing percontages of the tota] member of farms: 160 geres, 13
per cent* 320 acres, H per cent; 480 acros, 18 pur cent; G4 acres, 15 per cent,
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Tasce O—Typicel farming sysiems for farms of differeni sizes in Grand Forks
County, N. Dak.

320-acre tarms 1

Crop or livestock Mp- Me-
enterprise dium Large dium

s | o |1 scrsee

CTops oops

Aeres Acres
285 260 410

65 125

1 50 140

56
B5
36 BE
70

Hay... 40
Posture 48 40

Liveatogk: Number Number
Oto7 2tc10 ) OtoB i Bto8; 3tol
2Lt T _t Ota3 Oto G| Otok] Qto2; Oto &

! Farms of dlfferent size represent the following percentages of the total numiber of farms: 160 acres, 25
ner Ioienl:; 3%0 Beres, 36 per cent; 480 scres, 22 per cent; {HO neres, 12 per cent.
t Rye or fiax.

A comparison of this organization in these two counties with the
most common organization on the half-section farms in Cass County
shows considerable agreement between the two. So far as the acre-
age of wheat is concerned they are almost the same—the Cass County
organization, bowever, has only about one-half as much flax. On the
other hand, it is considerably greater in feed crops, particularly in
corn and berley, and in cattle and hogs.

In the other size groups there is 2 greater difference in the most
common organizations both as between Barnes and Grand Forks
and between either of them and Cass County. On the 480-acre farms,
for example, the most common organizetion in Barnes County has
only 380 acres in crops, 165 acres of which are in wheat and 45
acres in flax. In Grand Forks County, on the other hand, there
are 410 acres in crops, 185 acres of which are in wheat, end 70 acres
in flax or rye. On the 640-scre farms, however, the most common
organizations are similer, each ares having between 54 and 58 per
cer ; of the crop area in cash crops.

Among the 160-acre farms, which comprise about twice as many
of the total number,of farms in Grand Forks County #s in Barnes
County the most common orgenization is one having from 61 to
70 per cent of the crop area in cash crops. In Grand Forks Count
there is a rather distinct bimodal distribution on farms of this
size—one group had around 40 per cent of its crop area in cash crops
and the ot%gr between 60 and 70 per cent.

In both of these counties the same organization persists through-
out the different size groups. Thus the most common organization
on the 160-acre farms has 61 per cent of its crop ares in cash crops.
On the 320-acre farms it has 60 per cent in cash crops, in the 480-
acre group it has 62 per cent in cash crops, and in the 640-acre
group it has 58 per cent in cash crops.
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TYPICAL ORGANIZATIONE IN AREA 2

There are only two counties in area 3-—Pembina and Walsh., The
organizations of 242 farms in a locality in Pembina County were
used in determining the prevailing farming systems throughout the
area. The more common systems of farming found in this area are
shown in Table 7. The half-section farm is still the most common
size, but there are almost as many quarter-section farms, the propor-
tion of the total of each being 35 and 32 per cent respectively.

On the half-section farms the most common organization is one
having from 50 to 55 per cent of the crop ares in cash crops. ¥From
one-fourth to one-third of the farmers on the half-section farms
follow this organization. The wheat acreage in this organization is
considerably lower than is found in the comparehle organization in
the counties in area 2. {Compare Table 7 with Tables 5 and 6.) The
corn acreage is alsoslower. The oats acreage on the other hand is
considerabl; higher, as is the hay acreage. There is not a great
deal of difference in the livestock organization except that sheep
are found to be much more important in Pembina County. This
county, in fact, has more sheep than any other county in the State,

There are other farmers on this same size farm who follow organ-
izations with both higher and lower acreages of cash crops, ranging
from 95 acres on the farms having small acreages of cash crops to
195 acres on the farms with large acreages of cash crops. Approxi-
mately one-fourth of the farmers on the half-section farms follow
these organizations,

TapLe 7.~—T'ypical farmiung systems for farms of different sizer in Pembing
Couniy, N. Dak.

180-acrs farms ! 320.aere farm; 1 480-pere farms 1
Orop or livestocl enterpriss Smell Bmall Large Small | Medluta
ACTEage Most BCTOAZA Most BCTRERG | ACTEAEH | ATERFD

in eash | pommon | in ¢ash | common | incush | incash | in cash

crops crops crops oropa craps

Acres Acrer Aeren Acrez Acres Arres Acrer
125 135 27 260 70 400 410

30 80 85 )] i |} ﬁ l%

Vo] o] wi wf{ B o

10 10 a0 15 15 50 40

45 a6 i 65 55 0 20

|3 & 15 10 0 20 10

20 5 60 ot 10 20 50

30 F.+] © 86 45 a5 ] 45
Nuwmber | Nember | Number | Number | Number | Number | Nusther

Tto B Otod 4to T 3tc 8 2104 dto 8 3to T

Otnd Dto 2 Oto 2 Gto 2 dtol Jto 2 Oto 2

0to 5 0to b Otob Glo X0 Gto2 Qtold Otoll

! Forms of different size represent the following percentages of the total number of farms: 160 acres, 32
pa’rgnt; 320 acres, 35 per cent; 480 acres, 10 per cent.
R O T¥6,

The nature of the organizations on the other sizes of farms may
be seen from Table 7. On the 160-acre farms the farmers who follow
the most common organization have about 60 per cent of their crop
areg in cash crops., There is also another organization, which about
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13 per cent of the farmers follow, in which only 80 to 40 per cent of
the crop aree is in cash crops. On the 480-scre farms there are
two organizations which are about of equal importance so far as
numbers of farmers following each is concerned. One of these has
about 35 per cent of the crop area in cash crops; the other has between
50 and 55 per cent in cash crops.

TYPICAL ORGANIZATIONS IN AREA 4

The most corimon organizations found in srea 4 are shown in
Tables 8,9, and 10. The organization of approximately 560 farms in
three localities were used as a basis for detcrmining the prevailing
organizations throughout this area. These localities were in Cavalier,
Benson, and Towner Counties.

The primary differences between the farming systems in this area
and those found in areas 1, 2, and 3 are & somewhat higher acreage
of cash crups (particularly for wheat and rye) and a lower acreage
in corn. In fact, in Cavalier and Towner Counties there is no corn
except on a very few farms. In Benson County, which is a little
farther south, there are a few acres of corn on most of the farms.
There are a smaller number of hogs on the farms in this area.

The organizations in Towner County.on a whole have larger
acreages of cash crops than dé the organizations in the other two
selected areas. In fact this county is one of the most important cash-
crop areas in the State. Pierce, Ramsey, and Wells Counties are
probably more nearly like it than are any of the other counties in
the area.

TapLe 8—Typical farming eystems for farmea of different sizes in Cavalier
County, N. Dak,

d20-nere farms | -

riso-ati-ra
3 larmsi—
Crop or livestock enterprise Iost anaEe Most le;\aa Most

in cash | common | iz eash |COWmmOL
creps crops

Acres Acree
250 255

205
105

Livestock: Nuwmiber Number
O™ e e e eemcmemm e ——————— 4 tog 414 4to8 4107
Oted Otod Gte2 Ote2

: Parms of Jifferent sire represent the following percentsges of the total number of farms: 160 ecres, 15
‘pe‘r ﬁmt- 32&0 élcm, 34 par cont; 480 seres, 23 per vont; 640 pares, 18 per cend.
ye and fax,
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Tapre 9. —Typical farming systems for farms' of different sizes in Renson County,
. N. Dak.

100-aore farms * “3%0-acTe farms ! 480-acre farms ! |

Crop or livestock entaeprise Small | peot Small Most | More | Most Large | Moat

acreage L lacroage Y | ash L com-
Incash | ST lin oty com €A i eash | men
Rrops. | MOD | 'gcong'| TR | creps | mon

Aeres | Acves | Acres | Acres | Acres | Acies | Acres | Acres
] 250 255 200 535

50 65 120 135 170 100 235 375
134 120 T2 130 125 136 45 15§
10 1} = 2 10 40 10 2
17 15 45 40 30 k)
T 4] pi] ] 0 20 10 10
17 16 35 5 25 40 25 25
80 30 50 40 40 70 o 75
Number | Number | Number| Number, Number| Numbe ; Number| Number
Ktol0| 5tol0| 4tof | 4to9} Otod} Giol0| 3408 Tto®
Ota2 Ote2| Ote3 ; Otod Otod | Oted Ote 2

1 Farms of different alze fopresent the following percaptages of the tota] number of farme: 160 nores, 2
pe‘rlguﬁxt: 520 acros, M par cent; 480 ecres, 24 per cont; 640 aeres, 11 per cent.
ur I¥e.

TapLe 10.—Typisal farming systems for farma of different sizes in T'owner
County, N. Dak.

320-acre farms—
480-acr ﬁdﬂ-ncl'Ls_ soo-aml-l
Crop or llvestock enterprive Small Large faﬁmgs:— f"’h’f&t mﬁm“m
acresge—| Most | ncrenge—i
1 e ek | common | in cash (COWMEOD | e0mmon | eamman
crops crops
Acrep Aeres Agrer Acrex Acres Acres
255 265 255 “360 480 560
on 109 130 200 240 225
35 4 36 35 i 1] B5
40 7] 5 86 95 110
10 p 1] 4] ] 10 46
50 |. 40 30 45 BS 85
& 0 0 -0 9 L]
30 15 10 16 20 30-
40 40 10 50 B0 125-
Livestook: Number | Number | Number | Number | Number | Number
Cows. ... dtod 4to® otod 2toh 4tod 0 tol12
Bows. Do

1 Farms of ditfferent sizes represent the following percentages of the totel nuznber of farma: 320 acres, r
per cent; 480 acres, 28 per cent; 640 acres, 16 per eent; 300 acres, 8 per cent.

The organizstions in Benson County, on the other hand, are prob-
ably more typical of the organizations in Rolette and Cavalier.
Rolette County does not fit very well with the other counties in this
area, but fits rather beiter than with the counties in the adjoining
area, area 9. In many respects the organizations in this county
parallel those in McHenry County, but since the two counties are
bot contignous they are kept separste.

TYPICAL ORGANIZATION IN AREA §

Logan and MecIntosh Counties in the south-central part of the
State comprise area 5. The most common farming systers, as shown

by an ana &2;15 of the organizations of 208 farms in a selected locality
in Logan County, are shown in Table 11.

i
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The farms on the whole are larger than fthose in the areas just dis-
cussed. The most common size of farm is 480 acres, as compared
with 320 acres for the other gres, .&Egmximatel_y 85 per cent of ali
the farms in this selected locality in Logan County are from 320 to
880 acres in size. -

Typical farming systems are presented for four different sizes of
farms. On the 480-acre farms, which are the most common size, the
organizations range from 160 to 260 acres in cash ecrops. The pri-
mary varistion is in the acreage of wheat. The acreage of flax
and rye, most of which is flax, is about the same in the different
organizetions.

Tagre 11.—Typical forming sysiems iror Dra;m of different gizes in Logun County,
« RAALE.

3W0-aere frmet : Sh0-aroe farmns L
800-acrs
d - ﬁio-mx:: frmyi—
Crop or livestook enterpriss | 8mall |Medlum| Large Larga farms Largp
ncrongs | sovescs | acreag | Most | 0TS | acroats | (0 | SRR
in incash | in oommen! oeorg In Py
| “crops | “crops | erops crops | o
Arves Acrer Acrer | Atres Acrex Acres Acrer Aerexr
= - 20 o] B0 30 hird)] 480
76 100 180 . 110 175 205 170 40
125 35 135 150 .45 255 135 180
25 H 15 30 80 16 25 35
15 B 10 15 15 10 0 F ]
15 & ] 2 16 3 2 p.t]
65 5 25 85 50 49 105 - 168
i ] Fii 200 w0 w0 20 20
Livestock: Number | Number | Number | Number | Number | Number | Number | Number
[l T Tioll] 8toll} 4to30t Tioll ) £1010] St 0] 61019} 10102
=1L 7 W — Bto 3] Oto 27 Oto 3| Oto 4| Oto 5] Oto & 3to 5 Bt B

1 Farms of dlfferact sire represent the following tagea of the total mumber of (arma: 320 acres, 38
ua;:;;‘ltxwwam,mpereent;ﬁDmHwmnt;%lxpermt. Ll
k and rye.

In the other size gr.oufs the most common organizations have about
the same proportion of the crop ares in cash crops. Most of ‘the
farms of all size groups seem to range in creznization from 40 to 80
per cent of the crop area in cash crops, being remarksbly uniform
throughout. That is, there are about ap equal number of farms in
eacTthO cgir cent class ipterval between these ranges. (Fig. 18.)
The

those in the other areas discussed are a considerably lower cats acre-
age and a higher acreage of tgasture. The hay acreage is also con-
siderably larger in this area than in the others, with the exception of
area 1. Although this area is in the same latitude as area 1 the corn
acreags is very much lower. The cash crops, particularly whest and
flax, make up & large proportion of the crop area; in this respect this
ares is quite sinilar to the counties in ares 4,

TYPICAL ORGANIZATIONS IN AREA ¢

Just to the north of area 5 are found Burleigh and Kidder Coun-
ties, which comprise area 6. The most common organization in this
ares is shown in Table 12. Since data for only 80 farms of all sizes

ief differences between the organizations in thig area and
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were obtained in the selected area in Kidder County the most com-
mon organization in this instance is not 'ﬂ]uite so reliable as are simi-
lar organizations in the other areas. There were enough 820-acre
{farms, however, to give fairly reliable data as to organization for
this size of farm. e primary difference between this most common
organization and that in the preceding ares is a lower acreage in
wheat, flax, and barley, and a somewhst higher acreage in rye and
oats. ‘There were not enough farms in the other size groups to group.

All the way from 0 to 100 per cent of their crop areas were devoted
to cash crops. Additicnal data ave needed before organizations for
these other groups can be determined. .

TaAsLn 12 —Typicel farming aystems !or farmas of different szes in Hidder
County, N. Dck.

Crop o livestock enterpeise ; I"ﬂ‘;’;“ Crop or livestock enterprise ] mfﬂ:“
oomanen | | commoza

Al Ao | Pasture "

cropa .

Wheat 60 ) ]

Flax. 90 || Livestock: . Number

Hys n Cowa. R At0l

Barley 10 Bown 2tod

Oats_ 25

Com o

Hay-. 3

1 Bpe discassion.
3 Farmns of 320 acres constituted 22 per oent of the total number of farms,

TYPICAL FARMING SYSTEMS FOR FARMS OF DIFFERENT SIZES IN
NORTEWESTERN NORTH DAKOTA :

All of the ares morth of the Missouri River and west of .a line
running south from the western boundaries of Rolette, Pierce, and
Wells Counties to Burleigh County comprises northwestern North
Dakota, as the term is used in this bulletin. The agriculture .of this
region on the whole is more strictly a cash-grain type of farming
than is érue of eastern North Dakofs as 2 whole. It 1s alsoa region
of lower rainfail, and crop yields are somewhat more variable
than in the eastern part of the State. This region was sefiled
somewhat later than the area to the east. Because of variations in
crop and livestock organizetions and in the soil and climatic condi-
tions under which crops are produced, the region is divided into
four type-of-farming aress.

TYPICAL ORGANIZATIONS IN AKEA T

Because of the peculiarity of the organizations and conditions in
McHenry County, it was placed alone to comprise area 7. The more
common orgabizations in this county for the different sizes of farms
are shown in Table 18. These organizations are based on an analysis

of 165 farms in selected contiguzous townships in the county.
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TupLn 13— Typical: farming systoms [or 'rarin&' of different #izes in McHenry '
s _ . Lounty, N, Dek. = . :

| 160-gire farms2 .| 320-acrs farms !

Crop or Uvestoak enterprise ; Medhum .
4 Most acreage | MMost
: T osnmaog | ;1 Incash | oemmdn
ey CTOps

T
g
g

CHEE L

Acres

Ei vg

=
o

15
85
40
40

_BA38

Number '
4108 | 10 te 15
Ote 2 ; Lo

| Humber | I
T 0to8 210 3
Otod, Otn

E

53
BY ZBHE

.
-
o

-~

A Farms of differant sles reprasent the following percentages of the total number of farms: 160 sores, 28
Der cent; 320 ecres, 38 par cent; 480 acres, 18 per.cont.

‘The half-section farm is the most common size. The most common
organization on this size of farm has 165 acres in cash crops as
against 105 acres in feed crops, The distinctive fact about this or-
ﬁ‘an'iza-tion is the high percentage of the crop ares which is in rye.

his county is the greatest rye center of the State., The large acre-
age of rye in this as well as in all of the other organizations in the
county are to be accounted for by the sandy type of soil. Rye does
better on sandy soil than do the other small-grain erops and is grown
for this reason. Corn and oats are the most important of the feed
crops. The corn acreage in this county is higher than in any other
part of the State, with the exception of ares 1. :

About one-third of the farmers on the half-section farms follow
the organization designated most cominon, On the same size.of
farm approximately 20 per cent of the farmers follow.an organiza~
tion with smaller acreages of cash crops gnd correspondingly larger
acreages of feed crops, particularly of corn and hay. The remainder
are rather scattered, having both lower and higher acreages of cash

Crops. o '
811 the 160-acre farms the most common organization is one which.
has no cash crops at sll. In this organization, of the 110 gcres in
crops, 55 acres are in corn and 40 scres are in hay; the other 15
acres are in oats or barley, with outs predominating.” The next most.
important orgenization on'this size farm is one‘which has a very high
percentage of cash crops, running as high as 60 per cent of the crop.
area. _ : ' ' .
On the 480-acre farms there is no clearly defined model group.
The two most common organizations have eifher large or sma.
acreages of cash craps. On those having the small acreages of cash
crops only 115 of the 340 crop acres are in eash crops, whereas on
those having the high cash crop organization 215 of the 360 acres in
crops are I cash crops. In both organizations rye is the most.
important of the cash crops,
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TYPICAL ORGANIZATIONS IN AREA 8

Area 8 includes McLean, Sheridan, Mountrail, Williams, and
most of Ward Counties. About 830 farm organizations from two
special localities in this area were analyzed. One of these localities
is in Mountrail County and the other in Williams on the extreme
western boundary of the State.

The more common farming systems in each of these counties are
shown in Tablis 14 and 15. The most common size of farm in Mount-
rail County is 160 acres; in Williams County it is 320 acres. The
locality in Mountrail County is the only one among the selected lo-
calities in the State in whicEY\ 160-acre iarms were found to be more
common than any other size.! About 38 per cent of the total number
of farms are of this size; 30 per cent are 820 acres, and 17 per cent
are 480 acres in size. The most common organization has 75 of the
110 acres in cash crops, 65 of which are in wheat. Another organi-
zation which is next to the wost common in importance as determined
by number of farmers following it, has 55 acres, or just one-half of
the crop area, in cash crops. No corn is found in either of these
organizations.

n the half-section farms the most common organization has 120
of the 200 acres in cash crops, 90 acres of which are in wheat. This
means about 60 per cent of the crop area is in cash crops as compared
with 70 per cent in the most common organization on the 160-scre
farms and 65 per cent on the 480-acre farms. From one-fourth to
one-half of the farms in each size group follow this most common
organization.

Taptn 14.—Typicel Jarming systems for farms of different sizes in Mounireil
County, N. Dak. .

160-acre farmse 32 -aere ferntsa

480-acre
Crop or Uvestock antarprise Mediem Most Smali M mMmos.t_
o8 BCEERED | ust
ﬁ eommon | in cash | commen | SOTEROD
crops CrOpS
Acres Acres Aeres Acres Acrex
Al ¢rops. 110 119 160 20 300
Wheat._____ 45 65 50 o0 190
Flar 1g 10 10 230 { [y
Rye__ 3 0 il 45
Barley. & ] 15 10 20
Onty 30 2. 40 43 45
Corn 1 ¢ L] G &
Hey bo ] 16 45 a 30
Pasture 48 40 i 106 120
Livestock: Number | Number | Number | Number | Number
Cows, 3tcB Otob Tto1d Btol2 6 ta 16
Bows. $ Gto2 Ote 2 Gto2 Dto 2 Glo2
Bheep. Oto4 Oto2

= Farms of different size rapresant the fallowing percentages of the total number of fartns: 160 acred, 33
pefﬁ::;wmes, 30 per cent; 480 s, 3T per cant.
or rye,

T Bee footnote K.




42  TROHENICAL BULLETIN 102, U, B. DEPT, OF AGRICULTURE

Tapie 16.—Typical farming systems for farms of @ifferent sizes in Williams
County, N. Dab. _

. 320eere farms t

Orop or liveatock enterprise ; Medlum )
ALreage Must
in cash { common

Acres
a15
120

35

IS
3 .
3

Rya
Barley. i)
Oats.

Corn

Hs:
Pasl:nnf

Liveatook:
Cows, .to 4 to 10
Oto2 Gto2

EEoNa bl

L Forms of differant size reprasent tho following percantages of the total nnmber of farms: 180 acres, 21 per
cent; 320 acres, 42 per cent; 430 acres, 21 rer cent; 440 acres, 12 per cent.

In Williams County about 42 per cent of the total number of
farms are 820 acres in size. {Table 15.) On this size of farm the
most common organization is one which has about 155 of the 215
crop acres in cash crops. About 70 per cent of the total crop area
js In cash crops as ecompared with 60 per cent on the same size -of
farm in Mountrail County. There are other organizations on this
same size of farm with both lower and higher acreages in cash crops,
ranging from 115 to 175 acres.

In the other size groups the most common orgsnizations range
from 75 to 80 per cent on the 160 and 640-acre farms down to 65
per cent on the 480-acre farms. In all cases wheat is the most
mgortant of the cash crops. Corn is not found on any of the farms
znd barley on only e few of them. Oats is the most important feed

crop.

]g both Mountrail and Williams Counties wheat, flax, and oats
are the predominant crops. These, together with hay, are the only
crops grown. From these typical orgenizations it is apperent that
this area is predominantly a cash-grain area. Livestock production
is not of a great deal of importance on the general farms, although
there are some ranches. Cattle are by far the most important of
the livestock kept.

TYPECAL ORGANIZATIONS IN AREA 9

There sre three counties In apea  9-—Renville, Bottineau, and
Burke, end part of Ward County. About 275 farms in a selected
ares in Renville County were taken as representative of the total
number of farms. The most common size of farm is the half section;
87 per cent of the total number are of this size. ‘

he organizations which are most commonly found are shown in
Table 16. Farms of the most common size, the 320-acre farms, have
from 105 to 219 acres in cash crops out of a total of 255 to 260 acres
in all erops. The most common organization is the one with the
highest acreage of cash crops. This is also true of the 480 and 640
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acre farms. On farms of the latter size the cash crops occupy as
much as 82 per cent of the crop ares. On those of the former size
they oceupy somewhat less of the crop ares, namely 72 per cent.
This is more nearly like the most common organization on the 160-
acre farms, which ga.s 70 per eent of the crop aree in cash erops.

The differences between the organizations in this area and those
in ares 8 are primarily a higher acreage in barley, corn, oats, whest,
and hay, and & lower acreage in pasture.

No special tabulations were made for Divide County, which is
aren 14, This county is not included in either of the adjuining areas
because of important .differences in the ;i_roport.ion of the crop aren
devoted to cash crops, especially wheat. 'The average yields of wheat
and other crops are in general substantially higher than in either
Burke or Williams Counties. The proportion of cash crops in this
county in 1924 was the highest of any county in the State,

Tantm 16-—Typical farming sysiems for forms of different sizes in .Rem’!l!a.
Coynty, N. Dak,

T20-acte farms & 4Z0-ac70 lRrmns t Bil-acre farms b
ad
Crap or vastock | farme ™| Small | Medium Medim Meditm

aovenge | actenge | Most | acreage | Most | acreage | Mot
COMMN | 35 ensh | In cash |common| incash |commoni in cash | commen
crops | crops crops crops

Aeres Aerer Acres Acres Arvexr Acrex dcres Acrex

Alletops. . ___ 125 455 23 260 400 390 Bl0 538
Wheat. . een. 0 165 145 170 176 5 205 320
Flax 118 15 140 140 18D 180 119
Barloy. o aoea 7 15 10 ] 2 15 a€n 15
Oats, - 8 o0 5 25 70 55 45 50

L1+ 3 25 pla] 1¢ x 0 20 10
Hay. .. & 50 10 8 25 80 20

Padtore.__ ... %= 50 40 40 k] B0 30 w

Livestock: Number | Number | Number | Number | Nomber | Number | Number | Neumber
Cows. o i Dtos O ta 10 Oto? dtob 5to1l Ctof 0tod Diod
Bo 2 Htos Sto4 Vto 2

1 Perms of different sizes represent the fojlowing percentagesof the total nurmber of fxyma: 160 acres, 21 par
cailtmaa?acm,s? per cout; 450 acres, 22 per cent; (HO scres, 11 per cent.
oF rye,

TYPICAL FARMING SYSTEMS FOR FARMS OF DIFFERENT SIZES IN
SOUTHWESTEREN NORTH DAKOTA

Southwestern North Dakota comprises the territory south end west
of the Missouri River. Both in physical conditions and in farming

stems this region is distinet from other parts of the State. Within
this territoréoare the famous Bad Lands, which render a large pro-
portion of Golden Valley, Billings, Dunn, and McKenzie Counties

t only for grazing purposes, and Slope, Bowman, Stark, and
Hettinger Counties to a somewhat lesser extent. Such tillable land
as is found is not as productive as that in most of the other sections
of the State, as has been pointed out. (See p. 12.}) Add {o this a
rather scanty rainfall, and it is readily apparent that this region is
not as important sgriculturally as cither eastern or northwestern
North Dakota.

Because of varistions in organizations and physical conditions
the region was divided into four type-of-farming ereas. The dis-
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tinction between the farming types in each of thess mress hinges
largely on- the veristion in the proportion of the crops grown.
Throughout the region wheat is the predominant crop, with hay
second in importance. The pasture area, as would be expected, s
very large. This is utilized mostly by cattle; sheep are of minor
importance except in Stope and Bowman Counties. The more com-
mon forming systems found in the different type-of-farming areas
are presented below.

No special tabulations were made for aress 10 and 12, A large
part of Sioux County, in ares 10, is an Indian reservation, and agri-
culture is not of much importance. The farms in the selected
localities in Stark, Hettinger, and Dunn Counties are to some extent
representatives of the farms in Billings County, but probably the
organizations in Billings County are more nearly like those in Dunn
and McKenzie Counties.

TYPICAL ORGANIZATIONS IN AREA 11

Area 11 comprises Bowman, Adams, Grant, Heitinger, Stark, and
Stope Counties. Of these counties, Stark and Hettinger are the
most important from the stendpoint of erop production, in that they
have more tillable farming land than the others. Special townships
were selected in Stark, Hettinger, and Bowman Counties, and the
organizations of all the farms therein were used for determining
typical organizations throughout the area. The organizations of
slightly over 400 farms were used in the selected townships in the
three counties. The townships in Stark and Hettinger Counties were
contiguous and were combined. The more common systems of
farming are shown in Tables 17 and 18.

The most common size of farm in Stark, Hettinger, and Bowman
Counties is the half-section farm. There is not a great deal of dif-
ference in the number of 320 and 480-scre farms in each county;
there is a greater difference in the organizations. Stark and Het-
tinger have a considernbly larger proportion of the crop ares in
cash crops than does Bowman,

TapLr 17.—Typicel forming systems for farms of different sizes in Stark and
Hetlinger Counlice, N. Dak.

A20-acre farms !

" Crop or livestock Medium Lame
anterprisa Berenge Most | meresge
ineash | commen | o eash

crops crops

Acrex

Number
Sie 1o dlo10| 3t01D atod
Oto 8 Ote B| Oto & Oto2

*Furme of different size represcat the following percentames of the totel number of
farms ;: 180 acres, 11 per cent: 320 acres, 28 per cent: 480 acres, 20 per cent; 640 neres,
17 per cent; 800 acres, 8 per cent; 1,600 weres, O per cent ; 1,280 aeres, 5 per cent,




TYPES OF FARMING IN NOETH DAKOTA 45

Tanle 17.—TFypical farming systems for forms of differeni gizes in Sterk and
Hettinger Counties, N. Dak.—Continued

*

#40-gore farms 1

Orup oy Kivestock enterprise Meodium| Large |DBrmsi—|farmsi.-| fermsi—

Aeres Acres Acsex Acrex Acres’
560

Al erops 380 400 AB0
“Whent. 185 2 300 B0 170
Flax 45 as 85 n
Rye 1] 0 [} G ]
Barlay. 25 10 25 15 4D
Cnts. 40 45 35 50 Th
oy Bl B w  m| 2

0,

FPasture 180 180 165 400 00

Livestook: Number | Number | Number | Number | Number
Cows Stold &lol5 G6tol| Stold 2te3G
Sows 2to 5 Oto 5| Oto 5] Dte 8" iioll

! Farms of difforent size ropresant the ollowing percentages of the total number of farms: 160 oeres, 11
per cent; 320 ocres, 28 per vent; 480 nerey, 26 por cont; 440 acres, 17 per tant; 800 acras, § per cent; 1,000 neres,
6 per cont; 1,250 acmos, & per cent.

Tarty 18 —Typical farming sysiems for farms of different sizes in Bowman
Counly, N. Dak,

320-gore | 480-mere | 610-acre | 1,260-nerel 2,000-acre
Crop or livestock enterprise mﬁ[.';t_ fml\?gst'_‘ mh?osat:_. hm‘— farms;—
commoz | common | common | commen | commen

Acres Acres Acres Acres Arrer

Al crops. - ; 170 180 200 480 510
Wheat... 3% £5 35 120 80
Flax kL] i H 2€0 25 N
Rye. 40 30 40 110 6
Bariey.. . am——— ] 10 ° 15 25
Onts_. 35 30 40 40 25
Corn 10 10 25 40 40
Hny 59 45 B 120 260

Past - — 120 HO 320 T2 1,400

Tdveatock: Number | Number | Number | Number | Number
Cows 4t0 10 Tio20 btals| 10to3l 10te 20
Sows, Ctod Ot 2 Gto 14 Diod 0
Sheop 25t0 175

t ¥arms of different size represent the following porcontsges of the total number of farms: 320 acres, 1§
per cont; 480 ocrus, 10 por cont; G40 aotes, 11 per cont,; 1,280 acres, 15 per cent; 2,000 acres, & per cent.

The most common organization, for exsmple, on the 320-acre
farms in Bowman County has 50 per cent of its crop acreage in carh
crops, whereas in Stark and Hettinger Counties the some organization
has almost 75 per cent of the crop acreage in cash crops. On this
same size of farm in Stark and Hettinger Counties the acreage in
cash crops ranges from 105 to 180 acres, the total acres in all crops
in each case being 210 and 220 acres.

On the other sizes of farms the most common crganizations have
about the same percentage of cash crops. Thus cash crops occupy 75
per cent of the crop area on the 480-acre farms, 60 to 70 per .cent on
the 640-acre farms, 75 to 80 per cent on the 800-acre farms, and 75
to 80 per cent on the 1,000-acre farms. On the 160-acre and 1,280-

Y|
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ecre farms the percentage is lower, being around 65 per cept .on the
former and 50 per-cent on the latter: i
In Bowman County, cash crops sre of less importance in the crop
. area as‘they form about 50 per-cent in the most commen organization
on all the difierent sizes of farins except on the very large farms
where they form about 30 per cent. T

TYPICAL ORGAKIZATIONS IN AREA 1T

* Area 13 comprises the tier of counties along the Missouri River
including, from east to west, Emmons, Morton, %liver, Mercer, Dunn,
and McKenzie Counties. About 625 farms from two representative
localities in Dunn and Morton Counties were used for determining
ibe prevailing farming systems. The more important organizations
found in each of these counties are shown in Tables 19 and 20.




TasLe 19.—Typical farming systems for farms of different sizes in Dunn County, N. Dak.

160-acre forms ! 820-acte farms ! 480-acte farms 1 84010 farms 1 ) : 1&3‘,40&

Crop of livestoek p ) farmsl—| ..
gnterprlse Bmall Large | Small Most Mu(;gl' Small Large | Small | arg Mue!gl-

: Lerge
iz cash i cash | n cash | SO i cash I cash | in cash i B0TOOR0 | {1 canh

crops crops | TmoR i’ém‘”;,’} crops crops | crops orops. | crops

gi
]

Acres | Acres. i i Acres

320 370 390 450

138
20

B
3
1
3
8

Acres

ot
v
=)
s
bt
<

B3
g8

“

§ aRERucul

§ BRubBocER

§ g8aBecl
§Eaamo
P PR -

g%
-
g
S
=
§855
1+~

Number | ber er mber | Number
41012 : Gtoll
Oto4 to3d Otod

1] 0 0 0 0

85
s%‘ BrgBoonil

=

2to6
Otod
' 0

58y
wS b
go§E
P

o
P g
oo
-1 1

1 Farms of different size represent the following percentages of the total humiber of farms: 160 eicres, 24 per cent; 820 ectes, 28 por cent; 480 acves, 20 per cont; 640 acres, 14 bermnt;
800 acres; 6 per cont; 660 acres, 2 per cent; 1,040 acves, 6 per cent, ,

H
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TasLe 20.—Typical jarming syatems for farms of different sizes in Morion County, N. Dak.

160-acre farms ! 320-acre farms ! 480-acre farms t 640-acre farms §

Orop or livestock enterpriss Small Large | Medium{ MDY 1500 | Medium High |Medium

acreage acreage | acrea, Bl | nereage | acreage | Most | acre g

in cas incash | in cash | IT8R88 | in cash | in cash |common! in cas foreage
¢rops crops | crops | "L OB | crops | - erops erops | "0 08

§

Acres Acres
200 240
06
125

18
25
25

55
180
Number | Number | Nuniber

5t012| 5to12] 5to12 | Bto 13| 6
2tod. 2to 8] 2to 8| 2to 8| 2to 7| 3to 8

§§§

g

N

F Suwes B8
¥ BEgas

g.
H oa‘g'
El

Number { Nui
5tol4 | 8
2to 8] 0

-

c, -
-8Y BBzesi B8RS ‘
@ S °0; 30T NIZITIOG IVOINHOEL  8F

son
g8
@R

e
14
g

_ 1Farms of different size Tepresent the following percentages of the total number of fafins; 100 acts3, 15 por cent; 320 acres, 27 per cent; 480 actés, 2 per cent; 640 mores
12 p'er cent; 800 acres, 9 per cent; 960 acres, 5 per cent; 1,041 acres, 9 per-cent,
Flax or rye,
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‘There is not a great deal of difference in the number of 160, 320,
and 480-acre farms, each, respectively, representing 24, 28, and 20
Efr cent of the total in Dunn County and 15, 27, and 23 per cent in

orten County.

The organizations on the 320-acre forms (the most common in
size) in Dunn County range from 60 to as high as 150 acres in cash
crops, out of a total of 200 to 220 acres in all crops. The most
common organization has 110 acres in crops, or 50 fper cent of the
crop ares. Wheat constitutes about 90 per cent of the total cash
crops. Oats and hay are the most important feed cro%)s. On the
other sizes of farms considerable range 1n cash crops is found: 40 to
75 per cent on the 160-acre farm, from 40 to 70 per cent on the 480-
acre farm, from 40 to 75 per cent on the 640-acre farm, and from 55
to 75 per cenf on the farms over 640 acres in size.

In Morton County, on the other hand, the most common organiza-
tion (the group with large acreage in cash crops) on the 320-acre
farms has 75 per cent of the crop area in cash crops. This is some-
what higher than is found in Dunn County. The percentages of
cash crops on the other sizes is as follows: 160-acre farms, 65 per
cent; 480-acre farms, 65 per cent; 640-acre farms, 75 per cent; 800-
acre farms, 656 per cent; 1,280-acre farms, 65 per cent. It is aE-
parent that the same organization persists to a large degree through-
out the different size groups.

Barley, oats, and corn are about equally important in the Morton
County organizations, whereas in the Dunn County organizations
barley is practically negli%ble, and oats more important then corn.
Hay is more important in Dunn County than in Morton County.

USES TO WHICH RESULTS MAY BE PUT

The results of these studies of typical farming systems may be
used in several lines of important work, including tge outlining of
agricultural %r‘:ograms and determining proﬁtabTe adjustments i
pro&i_uction. 'hey may else be used as a base in planning other
studies.

USE OF RESULTS IN OUTLINING AGRICULTURAL PROGRAMS

In recent years a great deal of attention has been directed toward
the development of State and regional agricultural programs. The
ultimate objective of thess programs, both from the research and
from the extension viewpoints, is to determine the systems of farm-
ing in the various areas which will be most profitable to the farmers
who follow them. Before much headway can be made in this direc-
tion, however, it is necessary to know the present situation in each
aree as to the systems of farming being folowed.

The tygicnl farming systems which have been presented indicate
the veried responses of farmers in each area to the conditions which
influence them in the selection of their farms and in planning their
farming systems. Some of the variations found in these typical
farming systems are no doubt justified by such factors as local differ-
ences in the character of the soil or topography, farmers’ preferences,
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and aptitudes in handling various enterprises, particular!ly the dif-
ferent classes of livestock. A considerable part of these differences,
however, may be regarded as resulting from the failure of some
farmers to adjust their systems of farming most wisely to economic
and other conditions. The kinds of farming being done in the vari-
ous areas having been outlined, the next step is to determine the
systems of farming which are likely to be most profitable under the
conditions most commonly found in each area.

The wide diversity in organization on farms of different sizes in
the varicus areas and even on farms of the same size suggests the
inadvisability of maling “ blanket * recommendations for farmers as
s whole, The typical or representative farms provide, in part, a
basis for testing out and appraising the profitableness of different
types of farms as well as of long-time and year-to-year adjustments
in different farming systems. Thus the typical farming systems,
which are a part of the final product of the type-of-farming studies,
may be taken as the starting point in other fu..= management studies.

The way in which these typical farms can be used in determining
the returns which will probagly result from them under given yielﬁ
and price conditions is shown in Table 21. The organization used
in the illustration is the most common organization of half-section
farms in Cass County, N. Dak. (See Table 4.) :

In budgeting the recei‘pts and expenses of the most common or-
ganization the yields of crops, production of livestock, and the
amounts of labor and materizls used for crops and livestock, are
typical of this area as indicated by other farm-management studies.®
The prices of products and the expense items are also fairly typical
of those prevailing in the area during the last few years.

TaBrE 21.—Budget of receipts end expenses on a typical (most common®) S20-
acre ferm in Caas Couwnty, N. Dak.

Requirements
Averaye
Crop Acreage | vieid per Prt?g:"' ?;‘lfgh“:
acre
Fead Eoad
Acres | Bushels | Hushels | Buehels | Bushelr | Buahely
Wheat.______ 125 12,7 1, 587 150 1,431
Flax.. 260 8.5 170 i0 1490
Barley RTi 5 831 500 Ki 188
Qats 37 8.4 1,051 U6R - O
Carn
For grain. .. 25 2r5 683 683 0
Toms . Tans Tons
For forage.__ 1 3 1 3
Hay- 20 1.33 27 7 8 VRN R,

1 This most commaon organization hes from 40 to 50 per cent of its crop area in wheat and is tollowed by
abont 50 par cent of the furmers on the hall-sectlon farms in the area.

Crop sales:
‘Wheat, 1,431 bushels, at §1 $1, 431
Flax, 180 bushels, at $1.80 288
Barley, 198 bushels, at §0.48 95
Tatal $1,814

b ‘Fhe jactors to be considered 1n buogeting receipts nnd expenses are diecussec lo toe
{glﬂlzwlng bulletla : Horsos, J. B, raud nopupring. U, $, Dept. Agr. Facmers' Bul.
A .
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Livestock males:

Hogs, 9,000 pounnds, at $0.08 $720
Cuattle, 2 cows, at $50, and 5 veal ealves, at $15_____________ 115
Butterfat, 2,100 pounds, at $0.35 736
Totul $1, 630
Total crop and Iivestock sales 3,444
Bxpnensges :
Hired labor T40
Twine 71
Threshing 199
Miscellzenous lvestock expense {(including supplementary
feeds) 110
Total 1,120

Returas above eash expenses which vary with chanpges ie the organiza-
tion 2,824

The indicated returns of $2,324 above cash expenses for hired
labor, threshing, twine, and the like represents the returns above
those out-of-pocket expenses which vary most markedly as changes
in the orgamzation are made. In this and the following iilustra-
tions the primary objective is to show how the returns to the farm
business as 8 whole are affected by the choice and combination of en-
terprises. For this purpose it is necessary to consider only those
expenses which vary significantly with changes in the organization.
In comparisons between organizations which include the same crops
and Hvestock, but in somewhat different proportions, the cash ex-
penses for such items as hired lsbor, threslfin , twine, and feed
are most important. In making comparisons between essentially
different types of farming, however, other expense items must be
considered. In comparing the returns on a cash-grain farm with
those on a livestock farm, for example, the difference in the live-
stock, building, and equipment investment on the two farms may be
an important item. Lakewise, if the objective was to indicate whether
the returns that could be expected from this farm were as large as
might be obtained on a larger farm or in some alternative occupation,
consideration would have to be given to other items, such as the
amount of taxes that would have to be paid and the investment that
would be required as well as many other things.

The probable returns from other typical fiiming systems on this
size of farm in the area may be determined in the same way. On
this size of farm in Cass County two other common organizations
are found (Table 4) each of which is followed by about 20 per cent
of the farmers on half-section farms. Omne of these organizations
is high in cash crops, having more than 200 acres in cash crops.
The other organization is more diversified, having less than 100 acres
in cash crops. _

If the same procedure is followed and the same yields and prices
are used as in the above illustration (Table 21} the returns from
the three organizations sbove expenses, which vary with changes in
the organization, would be as follows:

Organization with large acreage of eash erops .. __._ 32,240
Mast common organization 2,324
Organization with small screage of cush CrOPSvae—cmvee— 2,400




52  TECHNICAL BULLETIN 102, U, §. DEPT, OF AGRICULTURE

For the particular set of price relationships used, this comparison
suggests that with average yields the returns to the low cash crop
organization are slightly higher, but the difference is not Iarge. De-
spite the fact that some additional investment in livestock and possi-
bly in buildings and equipment probably would be required for the
organization with a small acreage of cash crops, there is, an impor-
tant factor in favor of this organization, The larger acreages of
cultivated crops and pasture and the additional livestock on the
farms having relatively small acreage of cash crops will ordinarily
result in higher-than-average yields on these farms. Wheat, flax,
rye, and the other small-grain crops yield better in this ares when
grown in rotation with a cultivated crop, like corn and legume hay,
and pasture crops, such as alfalfa and sweet clover.

In considering the probable returns from these alternative organ-
izations over a period of years, therefore, the effect of the type of
organization upon crop yields must be taken into account. With an
increase of 20 per cent in the average yields of crops on the farm with
a small acreage of cash crops owing to the preduction of legumes,
cultivated erops, and livestock, the income sbove cash expenses woald
be approximately $2,700 or from $300 to $400 greater than on either
the most common organization or the one with 2 large area of cash
Crops.

Another factor to be considered is the distribution through the
year of the labor requirements of the different organjzations, es-
pecially as it affects the amount of labor hired and the amount done.
by the farmer and members of his family, On the farms that have
more than the average amount of livestock the labor is more evenl
distributed throughout the year, and a larger proportion of the wor
can ordinarily be done by the farmer or members of his family or by
regular hired labor. It is only by taking into account all of these
and other factors which affect the returns over a period of years that
the relative profitableness of the various types of farms can be de-
termined and the most desirable of the typical organizations selected
for a particular set of conditions.

USE OF RESULTS IN DETERMINING PROFITABLE ADJUSTMENTS
IN PRODUCTION

A farmer can not stop with the selection of a general system of
farming to be followed over a period of years. Some short'time ad-
justments in the general scheme will usnally be made because of such
circumstances as the failure of a particular erop or the prospect of
unusually high or low prices for one or more products in a given
season. The typical farming systems may be used to good advantage
in determining the short-time adjustments which can be made profit-
ably. Changes in the relative prices of the products sold would
change the returns from the different types of organization. This
is illustrated in Table 22,
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TapLm 22.—Refurne from organizations of different iypes ai various prices for
different products

Probable returns sbove cash expenses
Item TUnit whieh vary with changes In organiia-
tion, when prices are os follows—

Dollars | Dollars | Dollary | Dollera

106 1.00 L2 1.4G3

1. 8¢ 180 200 2.00

L0 .10 .80 &)

.48 .48 .05 .55

.10 .15 +10 .10

.08 L] 08 .08

.35 -4a .35 .35

Organizativn witl large acreage of cash crops 2 M0 2,330 2, B85 #, 005,
Most common orpanization, 2,324 2667 2, 656 2,42
Organization with small sereage of cash crops 2, 400 2 897 2, 608 2,734

T'nder the price relationships in the first column of fighres the
returns to the farm having a small acreage of cash crops (with average
vields) are higher than those for the other two. If the prices of
hogs, veal calves, and butterfat should increase, as shown in the sec-
ond column, the organization having the most livestock (small acre-
age of cash crops) would become even more profitable than the one
with a large acreage of cash crops or the most common organization.
On the other hand if prices of wheat and flax should increase, as
shown in the third column of figures, the organization with the
large acreage of cush crops would be the most profitable of the three
and the organization with the small acreage of cash crops the least
profitable. " If the price of wheat should increase still further, as
shown in the fourth column of figures, the advantage of the organi-
zation with the large area of cash crop would be even more pro-
nounced.

When the annual agricultural outleok is issued at the beginning
of the new crop year, these typical organizations afford a basis for
determining what adjustments, if any, should be made on farms of
different types in each area in the light of the prospective economic
sitnation for the coming year. When the outlook information is
considered from this point of view and is interpreted to the farmer
in terms of a farm organization similar to the one he himself is
following. its proper application will be more veadily apparent.

USE OF RESULTS IN PLANNING OTHER STUDIES

The results of type-of-farming studies may be used in many other
ways. The delineation of type-of-farming areas within which farm-
ing systems and conditions affecting farming are fairly similar,
make it possible, for example, to use the results of local studies more
broadly and with greater assurance ihat they are applicable than
would be possible without a knowledge of the characteristics of the
different areas. Standards as to methods and praetices in handling
particular enterprises can be set up with greater definiteness and
therefore be more useful if made to apply to a specific type-of-farm-
ing area.

Income studies showing the returns obtained by farmers can be
made more realistic and suggestive by the use of data by type-of-
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farming areas showing the returns obtained on individual farms of .
different types and sizes in addition to the returns obtained by a
composite group of farmers of all types and sizes. o

Considerable attention is now being given to the supply and prices
of particular farm produects and especially to the ways in which
farmers adjust their production to relative price changes, Studies
of the response of farmers to price changes which have been made
indicate that the type of farmin followed is an important factor in
this problem.” The division of States and regions into areas of simi-
lar farming systems and conditions provides the basis for makin
such studies more realistic and trustworthy. The combination o% '
data for adjeining areas of dissimilar conditions may, in fact, lead
to inadequate or erronecus conclusions, for in this way significant
differences in the response of different groups of farmers to price
changes may be smoothed out or obscured.

?Bee for example: BLLiorr, F. F.  ADJUSTING HOG PRODGCTION TO MABEET DEMAND.
Il Agr. Expt. Sta. Bul. 283, pp. 503867, illus, 1827.
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