An Unremembered Diversity: Mixed
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The Green Revolution of the 1960s brought about a dramatic rise in global
crop yields. But, as most observers acknowledge, this has come at a consider-
able cost to biodiversity. Plant breeding, synthetic fertilizers, and mechaniza-
tion steadily narrowed the number of crop varieties commercially available
to farmers and promoted fencerow-to-fencerow monocultures. Many histo-
rians trace the origins of this style of industrialized agriculture to the last
great plow-up of the Great Plains in the 1920s. In the literature, farms in the
plains are often described metaphorically as wheat factories, degrading suc-
cessive landscapes. While in many ways these farms were a departure from
earlier forms of husbandry in the American experience, monocultures were
quite rare during the early transformation of the plains. Analysis of a large
representative sample, based on manuscript agricultural censuses and involy-
ing twenty-five townships across the state of Kansas, demonstrates that
diverse production reached even the most challenging of plains landscapes.

FEW MODERN NATURAL DISASTERS HAVE cemented in the historical imagi-
nation the association between human settlement and environmental
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degradation like the Dust Bowl. Dorothea Lange’s iconic photographs of
migrants fleeing the plains are now part of the visual lexicon of the twen-
tieth century (Figure 1). The 1930s drought and depression overturned
the old story of national progress, replacing it with a narrative of misuse,

Figure 1. Dorothea Lange’s caption for this image reads “Drought
refugee’s car on US Highway 99 between Bakersfield and Famoso,
California. Note: the photographer passed twenty-eight cars of this
type (drought refugees) between Bakersfield and Famoso, thirty-five
miles, between 9:00 and 9:45 in the morning.”

Sourck: Dorothea Lange, Nov. 1936. Reproduction number LC-USF34-009976-E, Prints
and Photographs Division, Library of Congress.
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collapse, and decline in the Great Plains. But that story of environmental
degradation has become far too linear and simplistic. It rests, in particu-
lar, on a perception of historical farm practice that requires closer scru-
tiny. The standard narrative describes a wave of economic change in the
early twentieth century that rapidly industrialized farm methods. One
consequence, recognized by both critics and supporters of free settle-
ment, was that markets and technology drove farmers to till marginal
land beyond sustainable limits. Another purported outcome was that
massive new farm machinery homogenized landscapes, replacing diverse
native grasslands with fencerow-to-fencerow monocultures. However,
closer to the ground the story remains more complex. Some farming
areas in the Great Plains became increasingly monocultural, but a great
many did not. An extensive and detailed reconstruction of farm practice
shows that diverse cropping was common, persistent, and that it stretched
into the heart of the semi-arid Dust Bowl.!

Monoculture is an important pillar in the story of environmental mis-
management. It is part of a long tradition in historical writing that views
soil exhaustion as a basic American condition. With unbroken land avail-
able further west, American farmers could avoid the consequences of
their own mismanagement by moving to the frontier. Although many
historians have questioned the logic of this land ethic—suggesting in
detailed local studies that a variety of farm practices aimed at commu-
nity permanence—they have not overcome the general conviction that
farmers followed a pattern of wasteful land use again and again. Reform-
ers of almost every era have taken a generally dim view of colonial and
early American practice, seeing the agricultural lands as unkempt and
degraded. Although these were often patrician voices, the perception of
land-exhausting farmers has stuck.?

Throughout the twentieth century, scholarship about Great Plains
agriculture emphasized the early adoption of monoculture. Because the
plains were relatively flat and treeless, compared to the hilly, forested
east, they were well suited to mechanization. Industrial products, from
steel plows for sodbreaking to mechanical binders for small grain har-
vests, saw early and widespread adoption in the grasslands. Farmers on
the northern plains were some of the first—even before World War I—to
use monstrous coal-burning steam tractors that required long, straight
fields and plenty of room to turn around.?
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The bonanza farms of the Red River Valley were the epitome of indus-
trial, monocultural plains cultivation. In the late 1870s the Northern Pacific
Railroad, desperate to drum up business for its bankrupt line across Min-
nesota and northern Dakota Territory, pioneered the immense industrial
bonanza farm. The company purchased 113,440 acres along the Minneso-
ta-Dakota border and hired Oliver Dalrymple to manage an enormous
demonstration farm there. In his first year he planted 1,280 acres and har-
vested thirty-two thousand bushels of wheat. The publicity surrounding
such a large harvest from one farm pulled settlers and speculators into the
Dakotas, many of them hoping to imitate Dalrymple’s success. Dozens of
bonanza farms hired managers and employees on a business model, used
the most modern equipment, and plowed staggeringly large acreages. Dur-
ing the early 1880s bonanza farms were successful, but by the end of the
decade they were in decline, struggling with lower crop prices, higher land
costs, and drought. The bonanza farms, while spectacular and widely publi-
cized, were short lived and hardly representative of plains agriculture. Most
of them subdivided and sold out to small farmers by the early 1890s.*

Even at the height of the bonanza boom most farm operations in
North Dakota were small family-operated enterprises. Despite their
exceptional nature, many histories present bonanza farms as emblematic
of northern plains agriculture. Most narratives of the region describe
these enterprises, emphasizing their industrial approach to farming and
their single-crop devotion to wheat. In fact, the bonanza farms covered a
very small portion of the plains and lasted for little more than a decade.
They were not even as committed to monoculture as their reputation
suggests. Oliver Dalrymple, for example, in his “Programme for Handling
a Division of a Bonanza Farm,” wrote:

Crops should be diversified, rotated and sown early so as to be harvested
earlier with cheaper labor, less expense, and in the long days. About half a
section [out of five sections] should be sown in oats near buildings and
threshed in the barn yard and out on green side for winter hay and forage.
One section, or more, should be sown in barley early on best land to be har-
vested with $1 labor or thereabouts, in July and summer plowed. Corn to
the amount of 80 acres should be put near buildings and harvested by hogs
and horses, beginning August 15th.

The remaining 3,280 acres—about 2/3 of the farm—went to wheat.’
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Agricultural reformers have always been quick to single out mechani-
zation and monoculture as villains in plains farming. When the Great
Depression coincided with drought and dust storms during the 1930s,
New Deal activists blamed plains wheat farmers for creating the crisis,
although they acknowledged misguided government policy had contrib-
uted to the problem. In particular, New Deal reformers argued that plains
settlers had plowed land unfit for crops and planted it to wheat. This basic
interpretation drove New Deal agricultural policy throughout the 1930s,
when the Land Utilization Program purchased some ten million acres
from destitute farmers and brought it into federal management for graz-
ing. Franklin Roosevelt’s Great Plains Committee, in its 1936 report, The
Future of the Great Plains, developed the narrative:

After 1910 powerful new influences were felt. The tractor, the combine
and other power machinery enabled an individual to plant and harvest a
much larger acreage than before. At the same time the cost of buying and
maintaining this expensive equipment obliged him to secure a cash crop.
The World War and the following inflation pushed the price of wheat to
new high levels and caused a remarkable extension of the area planted to
this crop. When the price collapsed during the post-war period Great
Plains farmers continued to plant large wheat acreages in a desperate
endeavor to get money with which to pay debt charges, taxes, and other
unavoidable expenses. They had no choice in the matter. Without money
they could not remain solvent or continue to farm. Yet to get money they
were obliged to extend farming practices which were collectively ruinous.
Wheat was the outstanding cash crop. As late as 1934 about 17,600,000 out
of 44,800,000 harvested acres in the Great Plains were under wheat; in
western Kansas in the same year over 6,000,000 out of 8,000,000 were
given over to wheat.®

The themes of gigantism and industrialism are at the center of the nar-
rative. Much later, in his history of the Dust Bowl, Donald Worster con-
tinued the critique, arguing:

The grassland was to be torn up to make a vast wheat factory: a landscape
tailored to the industrial age. Specialized, one-crop farming became the
common practice, and business economics the standard of success or fail-
ure. Above all, the new-style sodbuster was an expansionist, feeling all the
old land hunger of an opportunity-seeking democrat, but adding an intense
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desire to make his new machines profitable that would have shocked
Thomas Jefferson’s agrarian idealism.

Several large-scale farmers lent substance to the story. Ida Watkins, the
“Wheat Queen” of Haskell County, Kansas, grew two thousand acres
of wheat in 1926. Hickman Price, in the Texas Panhandle, operated
twenty-five combines to harvest his 34,500 acre farm. John Kriss man-
aged over thirty thousand leased acres in western Kansas and eastern
Colorado in the 1930s and 1940s. Tom Campbell assembled one hundred
thousand acres in his southeast Montana wheat farm, which began oper-
ation in 1918 and occupied fifty-two tractors, one hundred seed drills,
twenty-one combines, eighty binders, and eleven threshing machines by
1929. While these farmers were far from typical of the region, they show
up repeatedly as examples in historical accounts of Great Plains agricul-
ture. Grassland farming never escaped a reputation for early and exten-
sive single-cropping.’

Recently, the larger narrative has come under increasing scrutiny. Much
of the evidence in the literature is anecdotal, fueled by genuine concerns
about the effects of modern agriculture. Rarely, however, are extrapola-
tions based on thorough empirical research across diverse environments.
Too much emphasis on the Dust Bowl, as Geoff Cunfer demonstrates in
his recent monograph, obscures the rare nature of single-cropping in the
Great Plains. Most farms in the region’s four hundred fifty counties, he
argues, were family-run enterprises that pursued a mix of land uses—of
subsistence and commercial crops, livestock raising, haying, and pastur-
ing. Blending individual case studies with county-level census data from
the entire region, Cunfer concludes that it was this diversity that defined
the region’s agriculture over the thirteen decades he examined. This was
not always the case. Plains settlement began with low levels of measur-
able land use diversity, and diversity declined in various places and at
various times. But generally, land use diversity rose after frontier coun-
ties moved beyond initial settlement, when almost all land reported in
the census was used as pasture for grazing animals. Then, as more farm-
ers arrived, diversity increased and stabilized at high levels, beginning in
the early twentieth century. Several questions remain, however. A key
empirical question is whether the region-wide patterns reflect bottom-up
practice. Were the diverse returns of counties composed of many diverse
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farms or a mix of specialized single-crop farms? Another theoretical curi-
osity that drives this research is whether, by employing manuscript cen-
sus reports about individual farms to peer inside counties, we can provide
a better idea of why so many farmers pursued diversity across different
environments.

Kansas was an obvious choice for this study. It is one of very few states
in the nation to conduct its own agricultural and population censuses.
This source made it possible to capture a large sample of individual farms
over a long period of time—three or more generations. Also, the state con-
tains significant natural variation within its borders, enough to capture dra-
matic differences in the plains environment. This study employs a nested
design that uses data on twenty-five whole communities—every person and
every farm—gathered from census manuscripts. The approach has several
advantages. Most importantly, it avoids a danger with local studies that the
choice of one or two areas fails to represent larger trends. The community
dimension makes it possible to examine how much the context and internal
changes influenced the trends visible from the census returns. This analysis
divides Kansas into five major land use regions that were well known to
observers on the eve of the depression. Twenty-five predominantly rural
townships from all five land use regions provide a representative view of
land use trends within each part of the state. The agricultural censuses them-
selves provide a wealth of information about land use on individual farms,
including acres devoted to various crops, number of livestock, number of
tractors and other machinery, tenure of ownership, and length of fences.’

The land use regions illustrated in Figure 2 reflect key east-west envi-
ronmental variations in the central plains. Precipitation drives vegetation
patterns in Kansas. In the western high plains, hardy shortgrass species,
such as blue grama and buffalo grass, tolerant of drought, fire, and heavy
grazing, dominate rangelands. In the central part of the state, higher pre-
cipitation supports a transition to mixed grass prairies, in the heart of
Kansas wheat country. Native Americans farmed small fields here in
floodplains long before European contact and settlement. Further east, a
seventy-mile-wide corridor of bluestem tallgrass prairie, known as the
Flint Hills, is punctuated by steep hills, and its thin, stony soils rest on
limestone bedrock. Bounded on the north by the Kansas River and to the
south by Oklahoma’s state boundary, the bluestem grasses give way to a
series of eastward-facing escarpments covered by bluestem prairie and
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Figure 2. Sample Townships in Kansas by Agroecological
Z.one, 1930s.
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oak-hickory forest in the eastern fifth of the state. Finally, a tier of coun-
ties along the border with Nebraska that benefits from milder tempera-
tures and heavier rains is known for its corn cultivation.'

The sample includes four townships from the Corn Belt, three each
in the mixed farming and bluestem pastures zones, six from the Central
Wheat Belt, and nine from the westernmost part of the state (see Table 5
for full list of townships). Table 1 highlights the distribution of farm obser-
vations in the sample across the five land use zones. As the counts in the
last row illustrate, settlement in the western part of the state proceeded
slowly. The higher representation of townships in the west was necessary
for the number of farm observations to match more densely populated
townships in the east. Eventually the townships selected in the west did
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catch up to overall operator populations in the eastern part of the state.
The sample achieves balance among the five land use zones with the 1905
census, when the total sample population exceeded 2,300 farms. Subse-
quently, in the years leading up to the Dust Bowl, the sample slightly over-
represents farms in the far west. This has several virtues, not the least of
which is better coverage of behavior in different micro-environments in
the western part of the state. From an historical perspective, the sample
also allows for direct observation of land use histories in several commu-
nities that lay in the areas hardest hit by wind erosion and dust storms.
In the middle of the decade, four of the townships in the sample lay in
the heart of the Dust Bowl. As the environmental disaster spread north-
ward and eastward, half of all the townships in the sample were firmly in
its grip (Figure 3).

This paper employs a diversity index similar to the one described in
Cunfer’s On the Great Plains, but uses it to track land use change at the
farm level rather than at the county level. The index measures the bal-
ance of land uses on a given farm, computing the acres devoted to each
type. Kansas’s agricultural census schedules included eighty to ninety
questions, posed to every farmer in the state. The key questions for pres-
ent purposes asked how many acres farmers planted to which crops.
Eight major land uses encompassed the key components of Kansas agri-
culture at the farm level: acreage devoted to wheat, corn, oats, rye, barley,
sorghum, hay, and pasture. Farmers grew other minor crops; potatoes,
sweet potatoes, broomcorn, and flax appear in the census returns, and
there must have been a handful of others that were even rarer. Potatoes
supported subsistence in the early years of settlement, but farms often
reported them in fractions of an acre, an area that disappears alongside
the scores of acres devoted to major crops. On a statewide scale none of
these minor crops appeared in sufficient acreages to justify their inclu-
sion in this index. While pasture is not a crop, grazing land was a signifi-
cant component of most of the integrated crop and livestock farms in the
sample.!!

An individual land use category sometimes included multiple census
line items. Different varieties of sorghum, for instance, were summed
together to form a single component. Once it is clear how much land a
given farm devoted to each category of land use, a diversity index bor-
rowed from Jack P. Gibbs and Dudley L. Poston calculates the overall
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Figure 3. Dust Storm Regions, 1935-36 and 1938.
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evenness of the eight components. This analysis adds the sum of the acre-
age in all eight categories and then calculates the proportion of total land
devoted to each individual use. The proportions are squared, then added
together to create a diversity scale ranging from 1 to 0. A final calculation
simply inverts and normalizes that scale to a range from 0 to 1, so lower
diversity rankings have lower numbers, and higher diversity generates
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higher numbers on the scale. Thus an index score of zero indicates the
lowest diversity, equivalent to having all acreage in a single land use,
while a score of one indicates highest possible diversity, with an equal
number of acres in each of the eight categories. In this way each farm, at
each time point, receives a diversity index score that indicates its relative
farm diversity. The formulas used to calculate the index are:

1. Farmland sum

A = wheat + corn + oats + rye + barley + sorghum + hay + pasture

2. Raw diversity score
B = (wheat+A)* + (corn +A)* + (oats + A)* + (rye + A)? + (barley + A)?
+ (sorghum + A)? + (hay +~ A)? + (pasture + A )?

3. Farmland diversity index

1
B-—)
C=1- —1 in equation form,
1——
N

Or, as you might represent the last step in a spreadsheet,
C =1-(B-(1/8))/(1-(1/8))

Equation 1 calculates the total acreage devoted to these eight land uses.
Equation 2 sums the square of the proportions of land devoted to each
use. Then equation 3 inverts the sum of the squared proportions, sub-
tracting it from 1, after “normalizing” by the number of categories used
to calculate the index. The normalization is calculated by subtracting s
from the sum of squared proportions and dividing this number by the
inverse of the same fraction or 1-%.!2

To demonstrate how the diversity score is calculated, consider the
returns from two years of reporting by David Cation, a long-time res-
ident of Cottage Grove Township, Allen County, in eastern Kansas’s
Mixed Farming zone. Figure 4 shows the importance of each of the eight
land use categories on the Cation farm at two different time points in its
proprietor’s career. In 1885 Cation was newly married and had just
acquired a farm. His first crops were modest fields of hay and corn, with
most of the farmland left to pasture. Toward the end of his career, in 1925,
Cation’s farm was far more diversified. Table 2 illustrates the diversity
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Figure 4. Land Use on David Cation Farm, 1885 and 1925.
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index calculation for these two time points. First, each reported land use
type is added with the others to create a reported farmland sum. The pro-
portions of each land use are calculated based on this denominator and
the proportions squared. After the squared proportions are added
together, the sum of squared proportions is inverted by subtracting this
number from 1, after normalizing for the number of categories. In the case
of the Cation farm, the 90 percent of reported land use devoted to pasture
in 1885 brings the score down to 0.22 on the diversity index. In 1925 the
balance evident in Figure 4 results in a higher index score of 0.85.

The example of the David Cation farm also illustrates the kind of
information available in the Kansas agricultural censuses. In the eastern
part of the state, where Cottage Grove Township, Allen County, lies, pas-
ture and small grains were well-integrated features of farm management
(Table 3). The soil in this part of the state is generally favorable, with
open fields bounded by woodlands and hills, and dissected by marshes
and streams. Rainfall, averaging between thirty-eight and forty-four
inches per year, is more than adequate for a variety of crops. The Cation
farm was a relatively new undertaking in 1885, when it first appeared in
the census. The manuscript return illustrates how the complexity of farm
life was not always captured neatly by the census questionnaires. In 1885
David Cation reported a total of 125 acres of land use activity and only
120 acres in his farm. Perhaps he was renting five acres of hay and did not
consider it part of his farm. He was supposed to report farm size as the
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Table 3. Farmland Diversity, David Cation Farm.

farmland sum (8 land uses)

E S . 2 B

3 E e 5 5 0t gz 3 oy
§ % § S8 g o T ® 2 8§ I £2E& g s
S TS ¥ 2 83 § 8 £ £3% 8
1885 24 120 125 0 8 O O O O 5 112 0219 3 1 1 2
1895 34 40 43 0 10 10 0 O O 3 20 0766 6 2 0 5
1905 44 144 118 9 45 10 O O 2 2 50 0756 4 4 2 4
1915 54 144 117 0 40 9 0O 0 12 0 5 0729 8 4 1 4
1920 59 80 59 025 4 0 0 10 0 20 0768 6 6 4 2
1925 64 147 94 025 7 0 O 10 17 35 0847 4 4 3 0
1930 69 124 39 035 4 0 0 O O 0 0210 3 4 0 O

Land use reported in acres.

land under his management, whether rented or owned. This was not
always clear to the census respondents. In 1885, at age twenty-four, David
lived with his wife Jessie, age twenty-one, and their five-month-old daugh-
ter, Eva. Ten years later the balance of land use activity had grown,
although the Illinois-born Cation reported a smaller farm. Twenty years
later the farm appeared as its original size, and Cation pursued a corn
and oats rotation. The arrival of sorghum added another fodder for the
dairy cattle and horses that also increased in number. Sorghum, initially
used mainly for household syrup production, is especially tolerant of
drought and heat. By the 1920s it became a replacement feed crop for
corn among dryland farmers like Cation. The diversity score reflects the
balance between each of the reported land uses, staying in the low to
mid-seventies, even as the size of the farm changed, yet again. Finally, at
the end of his career, Cation retained only the corn and oats fields, per-
haps leasing out his pasture and hay land, causing the diversity score to
fall to the low twenties.

Two further examples, each from land use zones further west, illus-
trate how the index performs in other environmental settings. In the mid-
dle of the state, west of the Flint Hills, lies the Central Wheat Belt. The
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area is well suited to wheat cultivation, with treeless, level terrain, perme-
able dark soils, moderate rainfall, and mild spring temperatures. Grain
fills well, without rusting or lodging from excessive moisture. The farm of
Roper W. Cook in Green Garden Township, Ellsworth County, Kansas,
which first appeared in the census in 1885, illustrates the quick adoption
of wheat (Table 4). Cook’s farm had a relatively high diversity score
(0.74) in 1885, but the measure declined as the farm expanded and con-
centrated more on wheat. In 1885 Cook’s farm included fifty-two acres of
wheat, thirty-five acres of corn, four acres of oats, and seventy-nine acres
of hay and pasture, plus five horses, two dairy cows, six beef cattle, and
twenty-six swine. But in the 1890s Cook expanded his wheat acreage dra-
matically, with predictable effect on his diversity score. As the new cen-
tury began, Cook’s corn plantings had shrunk to fifteen acres, while his
wheat expanded to two hundred fifty acres. Gone were the swine reported
in both previous censuses. In their place, thirteen horses and thirteen
beef cattle signaled a different, more commercial, focus. Only a slight
increase in pasture to one hundred thirty acres kept the diversity score
from falling to zero. In the space of a generation, a diverse farm turned
into an operation focused largely on wheat, and Cook, himself, an exam-
ple of regional legend.

The last example illustrates the opposite trend. Even in the far west-
ern part of Kansas, in the semi-arid high plains, many settlers resisted

Table 4. Farmland Diversity, Roper W. Cook Farm.

farmland sum (8 land uses)

< N T 2

g 2 S
3 8 s £ r f g% §
§ 3 § £ £ g vz 2 2 & £ 2% ¢ o
= < & 283 23 8 &2 & 8 I 23
1885 36 240 170 5235 4 0 0 0 4 75 0764 5 2 6 26
1895 46 397 346 200 50 6 0 0 0 0 90 0659 0 0 0 0
1905 56 396 396 250 15 0 0 0 O 0O 131 0561 13 2 11 0

Land use reported in acres.
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specialization. Table 5 presents the land use history of George Thir, an
Austrian immigrant, aged twenty-nine, whose homestead first appeared
in the census in 1895. His ninety acres of farm land then in use repre-
sented just over half of his quarter section parcel (one hundred sixty
acres). Most of Thir’s cropland in Finley Township, Decatur County, situ-
ated near the Nebraska border, was in corn that summer, except for two
acres devoted to sorghum and eight to spring wheat. His experiment in
sorghum was part of a larger diffusion of the crop through the western
part of the state, one that ultimately gave the region its appellation as a
Wheat, Sorghum, and Cattle zone. In 1915 Thir planted more sorghum
and less corn than he had before. The sizes of these crops suggest that
they served as livestock feed. The Thir farm also sold one hundred dol-
lars’ worth of eggs in 1915 and reported seventeen dairy cattle, nine beef
cattle, eight horses, and five swine. Twenty years after settling on his orig-
inal quarter section farm, Thir’s land holdings had grown to a full section
(six hundred forty acres), and he cultivated two hundred acres of wheat.
The war years did lead to more specialization. In 1915 Thir increased
both his wheat acreage and his pasture land and added sixty-five acres of
hay. But after the war his wheat acreage fell back to about one hundred
acres, and his corn acreage increased steadily. Through the 1920s the

Table 5. Farmland Diversity, George Thir Farm.

farmland sum (8 land uses)

~ = T O

g 2 =
. 3 3 g 3 r g SO TN
§ gy § £ f g vz ¥z g 2 24§ % o8
=< & : 3§83 28 8 & 8 ® &< 23 8
1895 29 160 90 8 50 0 0O O 2 0 30 0654 3 1 0 1
1905 39 320 208 8 20 0 11 12 5 0 80 0.787 4 12 10 11
1915 49 640 525 200 20 0 O O 10 65 230 0738 8 17 9 5
1920 54 400 305 100 30 0 O 5 10 0 160 0.693 9 10 20 7
1925 59 400 355 120 40 0 0O 15 10 10 160 0762 9 6 15 10
1930 64 400 403 125 65 0 0O O 8 10 195 0734 8 7 4 3

Land use reported in acres.
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farm’s diversity remained relatively high. By 1930 George Sr., age sixty-
four, had begun to transfer the farm to his thirty-four-year-old son,
George Jr. In spite of his farm’s large size, Thir did not mechanize early.
Instead it was his son, George Jr., who purchased the first tractor, report-
ing it in the 1935 census.

As we compiled the diversity index, the issue of how to treat cases like
George Thir’s emerged again and again. In 1930, for example, George St.
informed the census enumerator that he owned four hundred acres but
reported crop activity that totaled four hundred three acres. This included
205 acres in hay and pasture, 125 acres of wheat, 65 of corn, and 8 of sor-
ghum. If he had responded in the way census officials intended, all of his
land uses would have equaled the land in the farm. The issue gets murky
because the census asked for an individual to report on assets often shared
by fathers, sons, brothers, or other family members, and the only way for
historians to disentangle the webs of obligation and ownership is to have
access to detailed land records like deed registers and tax rolls. In George
Sr.’s case, even though the difference between reported farm size and
activity was small, the reported activity is still larger than the farm size.

The state tried to be more specific about its single-operator definition
on the questionnaire. In successive state censuses the question’s phrasing
grew more precise. In 1905 a question that had formerly asked simply
about “Number of acres in farm” in 1885 and 1895 appeared as “Total
number of acres in farm, whether owned or rented (including all outlying
or separate meadow, pasture, woodlots, etc., pertaining thereto).” In 1925
the operational definition read “Total acres in farm (include land rented
from others)”; in 1935 census-takers elaborated further, specifying that
farmers should “exclude land rented to others.” Nevertheless, no matter
how specific the question became, some responses always defied the sin-
gle-operator logic of the questionnaire. We had to decide how to treat
these cases. In the sample, just under one-fifth of the 24,952 farm obser-
vations reported greater land use activity than total farmland. Generally,
the discrepancies in the sample were modest—over five-sixths of the
cases where crop acreage exceeded reported farm size had differences of
less than 5 percent. From the state’s perspective, this mismatch in report-
ing might even out over large geographic areas. Underreporting by rent-
ers might be balanced by the “overreporting” of owners. But for our
purposes, at the farm level, the mismatch is too common to ignore."
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Therefore, to be cautious, we chose a denominator that embodies the
state’s intended definition of farm size, based on total reported activity. A
sum of farmland that includes hay, pasture, and the combination of tilled
crops listed above better captures the operational understanding of farm
size. Below, an even more conservative estimate of crop diversity removes
hay and pasture land from the sum of all crop activity and creates a
denominator for the index based exclusively on the tillage system. This
paper reports diversity results in both ways. Omitting hay and pasture
betrays the broad structure of mixed husbandry because both were nec-
essary features of farms that integrated livestock in meaningful ways.
Nevertheless, even under the stricter definition, the temporal trends
remain similar, although the magnitudes drop by ten to fifteen percent-
age points on the Gibbs-Poston scale.

We began with the working hypothesis, from the county scale analysis,
that diversity was a function of time since settlement. In new areas, farms
would begin at low levels of land use diversity, which would increase over
a few decades. While the farm level data confirm that this was the case for
some farms during the first years of settlement, they also show that diver-
sity could be quite high from the very beginning. Moreover, even when the
scores were averaged within agroecological zones, they produced counter-
intuitive results. The most surprising result was that diversity was higher in
the semi-arid west at the start of settlement in the 1880s, than it was at
a more mature stage, further east. Plotted as smoothed trend lines in
Figure 5, average diversity scores in each agroecological zone also show
stability in the western part of the state and growing diversity in the east.
But diversity decreased distinctly in the Central Wheat Belt, while rising
substantially in the eastern half of the state. The initially low diversity in
the east is surprising. In the nineteenth century the cattle trade drove land
use in the eastern part of the state, particularly the seasonal influx of Texas
cattle driven to eastern Kansas to fatten in the tall grasses of the Flint
Hills, before going on to market in Kansas City. Farmers there grew corn
as an additional fodder. Over time, as farms turned to more cropping,
wheat acreages increased to supplement farm incomes, and oats and sor-
ghum acreages increased, adding to feed supplies in the Corn Belt, Mixed
Farming, and Bluestem Pasture zones.

West of the Flint Hills, reductions in diversity after 1900 reflected both
the growing scale of farming and the reduction of land devoted to
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Figure 5. Mean Farmland Diversity Scores in Each Agroecological
Zone, Kansas, 1875-1940.
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pasture and hay. Landscapes in the Central Wheat Belt became more
intensively cropped, whereas those in the far west generally retained the
proportion of cropland and pasture necessary to sustain mixed opera-
tions for both crops and livestock. The contrast between the two western
zones is clearer when hay and pasture are removed from the diversity
index. With six instead of eight land use categories, the index reflects a
measure of the balance within tillage systems (Figure 6). Besides an over-
all decline in the magnitude of diversity, the omission of hay and pasture
amplifies the trends in each region. The broad comparison between each
land use zone holds: the western part of the state was more diversified
than the east in the late nineteenth century. Then in the early twentieth
century tillage in the western regions became less diversified. Omitting
pasture, the difference between the two western zones virtually disap-
peared. Both reached a lower plateau—with diversity scores in the range
of 0.40. Farmers in western Kansas did not abandon corn, oats, barley, or
sorghum. But wheat acreages did increase substantially, as farmers
responded to the incentives of higher wartime grain prices. In the 1920s
they chased after falling wheat prices to maintain farm incomes. This
strategy was riskier for farmers in the Wheat Belt, with their smaller live-
stock holdings and pasture lands. Still, in many ways, the land use choices
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Figure 6. Mean Tillage Diversity Scores (six categories) in Each
Agroecosystem Zone, Kansas, 1875-1940.
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of farmers in the east mirrored the adjustments of western farmers, as
diversity rose and fell in concert. By the outset of the depression, all zones
appeared to be moving in unison, pursuing less diversity during the late
twenties, and then increasing in diversity during the drought years.™
Decomposing the change a little further, it is clear that the regional
averages (presented in Figures 5 and 6) mask considerable local varia-
tion. Presented as township averages in Table 6, the eight component
diversity scores illustrate that the local trajectories were not similar at
each point in time. Whereas the eastern townships mirrored trends within
their respective zones, responses in the west were all over the scale. In the
Wheat Belt, townships started out using similar mixes of crops, hay, and
pasture, with diversity scores in the low to high 0.60s. But following the
high prices of the war years, practices moved in different directions, and
the variation within the western regions increased. Scores fell as low as
0.39 in Pawnee County’s Walnut Township, while remaining as high as
0.68 in Newbern Township, in Dickinson County. Low diversity in Walnut
Township may have reflected its location in the heart of the Dust Bowl,
but the drought only seems to have exaggerated a downward trend in
place since settlement. By contrast, in Newburn Township, further east
and outside the worst of the drought zone, farms felt the effects of the
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drought but did not follow the same downward path. There diversity
scores remained in the mid to high 0.70s between 1895 and 1935.

Local variation was greatest in the dry Wheat, Sorghum, and Cattle
zone. Townships dominated by immigrant farmers provide two examples
of opposing trajectories within that land use zone. In Cherry Creek Town-
ship, Cheyenne County, in the far northwestern corner of the state, land
use diversity rose steadily throughout the period, in spite of significant
increases in farm size. By contrast, similar increases in farm size in Wheat-
land Township, Ford County, just northeast of Dodge City, were associ-
ated with the opposite trajectory. Diversity scores there fell from highs
that reached 0.72 and 0.74 in 1885 and 1895, to a low of 0.38 in 1935.
Cherry Creek was settled mainly by German Lutherans, who had
migrated to the United States from villages in Bessarabia (in what is now
Moldova) north of Odessa, Ukraine. Judging by dates of immigration
reported in the population census, most arrived in Kansas in the mid-
1890s. Wheatland Township was home to German Catholic immigrants
who arrived earlier, in the 1870s and 1880s."

The diversity of Georg Isernhagen’s land use is representative of many
immigrant farmers in northwestern Kansas. Originally from northern
Germany, he married into the Zweygardt family, part of the core
Russian-born but ethnic-German community in Cherry Creek. Isernha-
gen recalled that after leaving Germany in 1905 he worked on road crews
and rail gangs before seeking a homestead in Cheyenne County. By the
time of the 1910 census, Isernhagen, twenty-nine, and Elizabeth Zwey-
gardt, twenty-two, were married and had one child. Twenty years later
the 1930 census shows five children at home, three sons and two daugh-
ters, the eldest nineteen years old; the farm had grown to six hundred
eighty acres (Table 7).

As he acquired more land and expanded the size of his wheat fields,
Isernhagen increased the proportion of land devoted to pasture, corn,
and barley. During the 1930s drought, he experimented with additional
corn and barley and then devoted more land to pasture and sorghum. He
recalls that this strategy suited the land in Cherry Creek, where the table-
lands of the Republican River watershed are broken by arroyos and gul-
lies. When a dust storm killed the wheat crop, the farmers in his district
“worked with might to put their wheat fields to corn.” His farm was also
situated near a creek:
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Table 7. Farmland Diversity, Georg Isernhagen Farm.

farmland sum (8 land uses)

S T o

E = B § 2 § 8 E § ©
oy f fegxite i o PEy
>~ SIS = g8 3 22 8 & & = 2 = 2 2
1915 34 460 340 90 20 0 O 30 10 O 160 0734 8 5 4 3
1920 39 520 412 135 40 0 O 20 5 7 205 0723 10 6 3 3
1925 44 520 516 240 40 O O 25 6 5 200 0714 11 2 11 11
1930 49 680 679 285 150 0 O 20 10 9 205 0780 8 7 12 10
1935 na 840 660 170 200 0 O 50 30 10 200 0.848 7 10 22 4
1940 na 840 616 184 80 0 O 30 22 0 300 0.746 na 8 na na

Land use reported in acres.

In contrast to the dried upland [in 1934 and 1935], the creeks and river
showed green grass on both sides. Everybody wished such land in the bot-
tom. We, the settlers on creeks and rivers were envied by many. We had no
need of green spectacles to deceive our cows. The grass was even lush. The
pastures in the bottoms were filled with horses and cattle from the dried up
pastures upland.

The Isernhagens used the bottomlands to feed livestock that remained
an important part of their farm. In 1920, with a young family, Georg and
Elizabeth tended ten horses, six dairy cattle, three beef cattle, and three
hogs. By 1935 the family still kept seventy-two chickens and three swine
for their own needs, and had increased the dairy herd to ten head, and the
beef cattle to twenty-two head, while reducing the number of horses—
two mature animals and three colts. Like many of their recently arrived
neighbors, the Isernhagens practiced diversified farming that integrated
cropping and livestock.!”

In Wheatland Township, Ford County, by contrast, most farms lie on
rich flatland soils north of the Arkansas River and east of Dodge City.
Small streams flow into the Arkansas through dark earth horizons, but
erosion remains slight. None of the gullying that typifies the Republican

376



2009 Mixed Husbandry and the American Grasslands

River basin alters the flat terrain, and sandy soils occur only in narrow
creek beds. In Wheatland, family farmers like Herman Issinghoff prac-
ticed very diverse farming. First appearing in the census in 1885, Herman
and his wife, Maria, reported they both were born in Germany and their
four children in the United States—the first three in Ohio and the young-
est in Kansas. Herman’s oldest son, Johan, was thirteen in 1885, and the
family’s modest cropland was devoted to a mix of wheat, corn, oats, bar-
ley, sorghum, and hay (Table 8). Diverse plantings continued through the
first generation of farming. When Herman acquired additional pasture,
around 1905, it was to graze a much larger herd of beef cattle. Origi-
nally, in 1885, Herman’s livestock holdings included two horses, two milk
cows, fifteen beef cattle, and three swine, but by 1905 he reported owning
forty-four beef cattle in addition to ten dairy cows, eight horses, and one
pig. During World War I pasture acreage declined as Herman reduced
his livestock numbers and moved into wheat. By 1920 there were only
four horses, two dairy cattle, seven beef cattle, and ten swine on the Iss-
inghoff farm, now much smaller than at its peak in 1905. When son Harry
took over the family farm around 1925, the father’s preferences almost
vanished. Harry only returned to a more mixed practice in 1940, when
he reintroduced barley. The depression years were hard on his operation.
Livestock holdings were down. Two dairy cattle plus one hundred fifty
chickens and eighteen turkeys raised during 1940 suggest things were
very different for Harry.

The changes that young farmers like Harry Issinghoff faced were
among the most intense adjustments in the early twentieth century. As
this research has begun to illustrate, not all were pulling in the same
direction. But the life histories of these farm families can form the basis
for a new understanding of plains agriculture—one in which there was
more continuity with older mixed husbandry. Indeed, farmers like David
Cation, Roper Cook, George Thir, Herman Issinghoff, and Georg Isern-
hagen all shared in these cultural inheritances, bringing varied traditions
of mixed husbandry to the most challenging of plains environments. The
evidence of diversity outlined here shows that while they did not always
move toward the same blend of land uses, monoculture was far from
common practice.

This exploration of the persistence of diversity points to several con-
clusions. Life course phenomena encouraged family farmers to avoid risk
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by diversifying production and preserving some of the subsistence activi-
ties that had supported their families in generations past. Families also
clearly responded to market signals, expanding wheat acreages during
the war years to meet overseas demand, and just as quickly diversify-
ing in the postwar years to escape the trap of low wheat prices. Some
joined the market frenzy of the late 1920s, but in other environmental
settings, where reserves of good earth were not available for crop pro-
duction because of poor soils or hilly terrain, diverse husbandry remained
common.

The implications of this study for plains and environmental history are
important. Agriculture’s impacts were not minimal, quite the contrary.
But the transformation from diverse prairie to monoculture was never as
complete as agricultural reformers imagined during the 1930s crisis. Kan-
sas agricultural census returns paint a portrait of diverse grain and live-
stock farms where more than a third of the land remained in native
pasture or meadow. These were not the single crop enterprises of regional
legend.

Monoculture as myth is something of a straw man, then. It exists, in
part, because scholars have projected very real concerns about industrial
agriculture today into a more distant past. But the perception of mon-
oculture is also a product of the region’s own self identity and booster-
ism. Striving to represent itself as the breadbasket of the nation, its
boosters emphasized the technical achievements of plains farming in an
age of scientific agriculture. Innovations may have been local and incre-
mental but boosters presented the growing size of farms and their mech-
anization as the true signs of progress.'

The detailed land use record undermines the notion that monoculture
was widespread. Agriculture changed the Great Plains, but understand-
ing its pace, extent, and impact requires more investigation. This paper
presents a new window on the history of land use in the grassland. It
demonstrates a method for analyzing censuses to address questions about
land stewardship, not just economic life. Agricultural censuses were, after
all, economic documents. They did not pose direct questions about the
care of the land, about how farmers rotated crops, about how they
designed and sized fields or managed pastures, meadows, streams, or wet-
lands. The evidence calls for a substantial revision of the narrative of agri-
cultural and environmental change. If Kansas farms in the heart of the
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Dust Bowl remained diverse, the expansion of monoculture is a phenom-
enon with more recent origins than we have imagined.
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