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2 Pasture and Plows 

Elam Bartholomew was twenty-two years old when he left his par

ents' Illinois farm, boarded a train, and stepped off two days later at 

Hays, Kansas, to make a homestead claim in the middle of the vast 

North American grassland. 1 It was March 1874, and the most impor

tant transition in Bartholomew's life coincided with a tremendous 

ecological transition in the Great Plains. Between about 1870 and 

1930 Americans plowed more thanl 00 million acres of biologically di

verse grassland ecosystems and replaced them "1th single-species crop

land. The most important environmental fact about an agricultural 

region is how much land is plowed and how much is not. Plowing is the 

ecological equivalent of genocide. Plowing a grassland is comparable 

to dear-cutting a forest, but more absolute because the effort to main

tain only a single spedt;s continues year after year. The plow-up of the 

Great Plains was the most important ecological change to emerge out 

of the shift from Indian to Euro-American land use, and Elam Barthol

omew contributed his small measure of toil to that undertaking. 

His family was mobile in a way typical of nineteenth-century Amer

icans. Born in Lancaster County, Pennsylvania, in 1852, Bartholomew 

as a baby moved with the family to a farm near Granville, Ohio, and 

then at age twelve to one near Farmington, Illinois. Five years later 

they shifted to yet another farm in the same vicinity. In 1873 Barthol

omew's older brother, Elias, following the family tradition, moved west 

to take up a homestead on the Kansas plains in Rooks County, and a 

year later Elam followed. A long day's wagon ride north from the Hays 

depot brought Bartholomew to his brother's homestead, and the next 

day Elam rode out to select a place of his own. In a matter of hours he 

identified a quarter section of land-160 acres-that would be his 

home farm for the next sixty years. A few days later he filed a home

stead claim on a square of Kansas prairie one-half mile on each side. 

Bartholomew did not make a farm as quickly as he acquired legal 

claim to the land. He had none of the materials necessary to start a farm, 

aside from the land itself. First, he required more physical power than 

his own muscles could supply; he needed horses. Second, he needed 

modem technology capable of cutting through tangles of thick prairie 
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sod: a steel plow. Lacking these essential items, Bartholomew was 

unable to plow any of his prairie land for crops. Instead, he worked as 

a hired hand for Charles Foote, a neighbor, and taught school in the 

winters. Bartholomew broke sod on Foote's homestead for months at 

a time. On occasion Foote subcontracted him out to other neighbors to 

do the same work on their property. But for two long years Bartholo

mew never plowed his own land as he struggled to raise enough cash 

to begin a new farm, lamenting on New Year's Eve 1875, "And thus 

endeth another year of small results! And the unanswered question 

yet remains for solution: 'What shall the harvest be!'" Finally, in the 

spring of 1876, he borrowed a pair of horses from Foote and spent four 

days breaking sod on his homestead. Later that year he built a modest 

house before boarding a train back to Illinois, where he married his 

hometown sweetheart, Rachel Montgomery, and brought her to Kansas 

to join him.2 

That year's initial sodbreaking opened only a few acres of land. 

Every spring thereafter he plowed more. Plowing the prairie was 

Bartholomew's most important ecological action. He took more than 

twenty years to complete the slow, arduous work. Some springs Bar

tholomew plowed a few extra acres here and there if he had a free day. 

On other occasions he devoted weeks at a time to breaking larger 

parcels of new ground. In May 1879 he borrowed two horses from a 

neighbor and broke sod for three weeks, relieved occasionally at the 

plow handles by his brother. A long, hard day of plowing behind the 

team could open up a little more than 1 acre of new ground. In the first 

week Bartholomew plowed out 8 acres of prairie, only 6 in the second 

week, and, taking turns with his brother, 6 more in the third week. 

Then it was time to plant com, and the horses had to go back to their 

owner, so sodbreaking ceased for the year. Three weeks of work by two 

men and two horses had opened up only 20 acres of new cropland. 

Bartholomew plowed a few new acres of prairie sod nearly every spring 

until the 1890s. Slowly the crop acreage expanded, and the prairie re

ceded. By 1885 he had just over half his farm plowed-87 acres, but 

one of his sons was still breaking new sod twenty-two years after the 

initial homestead claim. Rooks County reached its peak plow-up level 

only in 1940. In 1902 Bartholomew, although finished plowing his 

own land, arranged for a hired hand to break 30 acres of sod for a 

neighbor, and in 1904 he visited another nearby effort to expand crop

land by plowing new ground.3 Plowing the Great Plains for crop agri

culture did not happen quickly. To plow just a third of the grassland was 
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a Herculean task that took millions of farmers like Bartholomew-and 

their horses-more than half a century to accomplish. 

Native Grass 

Bartholomew and his neighbors did not plow every acre of prairie on 

their homesteads. They determined that only about 55 percent of their 

land was good for crops. The remaining 45 percent remained in un

plowed native grass, which farmers used as pasture for livestock and 

mowed for hay. The great prairie plow-up was not comprehensive; 

rather, it was guided by the natural limits of the environment and thus 

selective of the best land for crops, leaving a considerable store of 

grassland relatively undisturbed. On Bartholomew's farm, which he 

expanded from 160 to 320 acres in midcareer, acreage devoted to crops 

hovered at 54 percent in 1885, 51 percent in 1905, and 53 percent in 

1915; rose to a high of 66 percent in 1925; then declined again to 60 

percent in 1929.4 Fully one-third of the Bartholomew farm was never 

plowed or put to crop use but remained in native grass cover. In most 

years the family devoted nearly half of its acreage to pasture. 

The pattern holds for other farmers in the area. In March 1879 sev

eral members of the Bartholomew family followed Elias and Elam to 

Rooks County to establish farms there, including a third brother. 5 Ed 

Bartholomew homesteaded 160 acres and began the slow, laborious 

task of breaking sod. Like his brother, he expanded his farm through 

the years, to more than 500 acres by the 1930s. In 1885, Ed Bartholo

mew had only 9 percent of his land in crops, 45 percent by 1905, and 

then peaked at 65 percent in 1915. Through the 1920s and 1930s he 

maintained just over 50 percent of his land in crops, the remainder 

in pasture.6 The farms of these two brothers illustrate a chronology of 

land use that generally holds for the entire Great Plains. The conver

sion of prairie ecosystems to cropland did not happen quickly, but took 

decades. During the last quarter of the nineteenth and the first quar

ter of the twentieth centuries farmers increased croplands at the ex

pense of native prairie, acre by acre, year by year, to a peak that arrived 

on the Bartholomew farms in 1915 and 1925, �d on the entire Great 

Plains in 1935. They plowed all of the land that was viable for crops 

and left the rest for pasture. Land with poor soil, land too steep or 

poorly drained, avoided the breaking plow. At least a third of the two 

Bartholomew farms was never plowed, and nearly half remained in 

pasture in most years. Both farmers pushed the limits of what was 

arable, briefly plowing out 65 and 66 percent of their farms for crops, 



Lillions of farmers like Bartholomew-and 

lf a century to accomplish. 

. bors did not plow every acre of prairie on 

rmined that only about 5 5 percent of their 

1e remaining 45 percent remaip.ed in un

farmers used as pasture for livestock and 

prairie plow-up was not comprehensive; 

1atural limits of the environment and thus 

or crops, leaving a considerable store of 

.rbed. On Bartholomew's farm, which he 

cres in midcareer, acreage devoted to crops 

85, 51 percent in 1905, and 53 percent in 

,ercent in 1925; then declined again to 60 

-third of the Bartholomew farm was never

ut remained in native grass cover. In most

arly half of its acreage to pasture.

er farmers in the area. In March 1879 sev-

1lomew family followed Elias and Elam to

:arms there, including a third brother. 5 Ed

l 160 acres and began the slow, laborious

Lis brother, he expanded his farm through

acres by the 1930s. In 1885, Ed Bartholo

his land in crops, 45 percent by 1905, and

n 1915. Through the 1920s and 193Qs he

:rcent of his land in crops, the remainder

ese two brothers illustrate a chronology of

is for the entire Great Plains. The conver

' cropland did not happen quickly, but took

arter of the nineteenth and the first quar

ies farmers increased croplands at the ex

by acre, year by year, to a peak that arrived

in 1915 and 1925, �nd on the entire Great

:d all of the land that was viable for crops

·e. Land with poor soil, land too steep or

: breaking plow. At least a third of the two

ever plowed, and nearly half remained in

h farmers pushed the limits of what was

65 and 66 percent of their farms for crops,

19 Pasture and Plows 

but quickly retreated again into the mid-50 percent range. Toward the 

end of their careers they broke sod on ground that was marginal for 

crops, discovered that it would not produce, and returned it to pasture, 

settling on a roughly 55 percent crop-45 percent pasture mix . 

The ecological transformation of the several hundred acres of grass

land owned by Elam and Ed Bartholomew is representative of the 

Great Plains as a whole. There were variations in the pattern, and ex

ceptions, but in general the experience on the Bartholomew farms 

happened throughout the region. The conversion from prairie to crop

land was slow everywhere. The great plow-up of the plains happened 

mostly in the twentieth century, not in the nineteenth. Farmers began 

the project in the 1870s, but the plains were vast, the people and 

horses few, and the work difficult. The plains were not entirely con

verted to cropland. Across the region only about 30 percent of the 

prairie felt the breaking plow. Fully 70 percent-265 million acres

was not plowed and remains today in relatively undisturbed native 

vegetation, grazed and mowed for hay, but otherwise intact. 

The conversion and use of prairie for cropland happened in three 

stages. An initial pioneer era lasted from about 1870 to 1930, more 

than half a century during which farmers expanded cropland and re

duced prairie acreage. A short transition era between 1930 and 1940 

saw farmers reach the natural limits of arability, plow a bit beyond 

them, then retreat to a sustainable balance between cropland and pas

ture. Since 1940, farmers in the plains have maintained that balance in 

remarkable equilibrium. Dramatic changes in technology, crop prices, 

weather, and federal farm programs since 1940 have not budged basic 

land use from the balance established early in the twentieth century. 

The limits to arability were environmental; although human factors of 

economy, policy, techr10logy, and culture changed quickly, the envi

ronmental parameters of the plains remained the same. Climate, soils, 

slope, and latitude largely determined whether land was plowed for 

crops or used for pasture. A jump in wheat prices might have made 

farmers want to plow out pasture for wheat, but scant rainfall, sandy 

soils, steep slopes, and short growing seasons did not allow it. It takes 

a long time for people new to a place to adapt to the landscape. In the 

Great Plains the process of adaptation began during the pioneer era 

when farmers selected the best lands and plowed them for crops. But 

the true period of adaptation was in the transition era, between about 

1930 and 1940, when farmers first reached the natural limits of envi

ronment, passed them, and were pulled back by nature. It is not sur-
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prising that the 1930s are remembered in the Great Plains as � painful

time of disruption and exodus. It was then that Euro-Amencans fi

nally adapted to their new home on the range.

Plowing Rooks County, Kansas 
This chronology of ecological transformation, testing of environmen
tal limits, and establishment of land-use equilibrium is apparent at 
several scales. At the level of individual farms the Elam and Ed Bar
tholomew homesteads illustrate the pattern. The Bartholomews spent 
decades plowing new land, reached and exceeded the environmental 
limits of their farms in the early twentieth century, then contracted 
cropland slightly before settling into a stable balance between cropland 
and pasture. In Rooks County, Kansas, home to the Bartholomews, 
the conversion of prairie to cropland began in 1872 when the federal 
government opened public domain homesteading. The county en
compasses 570,000 acres in the heart of the Great Plains. In 1872 prac
tically all of it was unplowed prairie. Table 2.1 and Figure 2.1 present 
the ecological transformation of Rooks County from open range to 
farm country between 1880 and 1997. Even though each decade in 
the nineteenth century saw a considerable reduction in prairie ground, 
as late as 1900 more than 70 percent of the county remained unplowed. 
The decline in native grassland continued into the twentieth century, 
reaching a low point in 1925 at about 45 percent prairie, 55 percent 
cropland. Prairie acreage in Rooks County achieved equilibrium by 
1925 and for the next seventy-five years held roughly stable, at be
tween 45 and 55 percent unplowed land. 

Other farmers in Rooks County acted much as the Bartholomews 
had. They plowed new land for several decades before reaching the 
natural limits of arability. By the 1920s they had plowed practically all 
the land in the county that could be cropped, then settled into a stable 
land-use regime for the next eighty years that appears to be sustainable, 
one in which about half of the county's acreage is devoted to crop pro
duction, half to grazing livestock on native prairie. At no point in the 
county's history has more than 55 percent of its land been plowed for 
crops, meaning that about 45 percent of the county-255,000 acres
remains today in unplowed native plant cover. Rooks County farmers 
expanded crop agriculture on good prairie soils, experimented with 
the natural limits of marginal land, and by the 1920s had determined 
which land could reliably produce crops and which could not. The last 
agricultural census of the twentieth century, conducted in 1997, shows 
a sharp increase in pasture and a sharp decrease in cropland. It is too 
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Year Total Area Cropland Grassland 
(acres) (acres) (%) (acres) (%) 

1880 570,504 29,483 5 541,021 95 

1890 570,475 84,527 15 485,948 85 

1900 576,000 142,844 25 433,156 75 

1910 569,600 254,223 45 315,377 55 

1920 569,600 288,603 51 280,997 49 

1925 569,600 311,753 55 257,847 45 

1930 569,600 302,461 53 267,139 47 

1935 569,600 315,624 55 253,976 45 

1940 571,520 316,106 55 255,414 45 

1945 571,520 313,282 55 258,238 45 

1950 571,520 296,394 52 275,126 48 

1954 571,520 299,044 52 272,476 48 

1959 568,320 300,963 53 267,357 47 

1964 568,320 285,100 50 283,220 50 

1978 567,040 273,569 48 293,471 52 

1992 568,568 304,666 54 263,902 46 

1997 568,568 257,104 45 311,464 55 

Table 2.1. Land in Crops and Grassland, Rooks County, Kansas 
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Figure 2.1. Percentage of area in grassland, Rooks County, Kansas. 
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early to tell if this is the beginning of a major land-use shift or simply

a larger than usual variation in the equilibrium pattern. Rooks County

farmers operated within the environmental parameters of their place

and sustained a consistent land-use balance between native grass cover

and cropland that varied little during three-quarters of a century.

Plowing Western North Dakota 

Rooks County is in the center of the grassland and in the heart of the 

wheat belt, but the Great Plains is a large region with considerable en

vironmental and cultural variation. How well does the Rooks County 

pattern apply to the rest of the plains? A three-county area of western 

North Dakota provides a comparison. In Billings, Golden Valley, and 

Slope counties, the chronology of settlement and land conversion was 

similar to that in Kansas, but with variations caused by differences in 

the timing of settlement and in key environmental parameters .7 West

ern North Dakota remained exclusively ranching country longer than 

did central Kansas. Because the area is farther west than Kansas, it is 

considerably drier, averaging only fifteen inches of precipitation per 

year compared to twenty-four inches in Rooks County.8 This differ

ence is critical when wheat farmers need twenty inches of rain to 

make a crop. And because North Dakota is farther north than Kansas, 

the growing season is shorter. Both factors created greater challenges 

to crop agriculture in western North Dakota than farmers faced in 

the central, southern, and eastern plains. Partly for these reasons 

homestead settlement and the conversion of prairie to cropland hap

pened later in North Dakota, where it was entirely a twentieth

century phenomenon. 

The big settlement boom came to Billings, Golden Valley, and Slope 

counties between 1905 and 1920. Farmers poured into the area, bring

ing along speculators, land companies, merchants, and lawyers. For 

more than thirty years, from about 1870 to 1905, the region had been 

used only by open-range ranchers grazing cattle, sheep, and horses on 

the public domain. In 1905 the town shipped out sixty-four railroad 

cars of cattle, twenty-eight of sheep, five of horses, twenty-five of wool, 

twenty of hay, but only four carloads of grain. The sheep-shearing plant 

could process 1,250 sheep a day at shearing season, and the biggest 

business in town was a saddlery employing seven skilled saddle mak

ers serving area ranches. The economy centered on livestock. But then 

farmers arrived and pushed out the cattle raisers.9 

The land office at Dickinson, just east of Billings County, opened for 

business July l, 1904, to distribute public land to individuals in 160-
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acre blocks. In April 1906 it handled 846 homestead entries. In June 

it registered more than 600. Immigrants poured into the towns of Sen

tinel Butte and Beach and out onto the prairies, arriving not in cov

ered wagons, but on trains. Throughout spring and summer 1906 the 

Sentinel Butte newspaper reported new arrivals weekly: "Four more 

[railroad] cars of emigrant movables arrived here last Friday and Sat

urday. It is hard to keep track of them all." Billings County's popula

tion rose from 975 in 1900 to 10,186 a decade later. Everyone jumped 

at the chance to claim a free quarter section of land now that there 

was a market for it. The editor of the newspaper homesteaded a plot, and 

Prof. Joseph A. Kitchen quit teaching to take up farming, harvesting 

thirty bushels of wheat per acre his first year.10 

The railroad and land speculators got in on the action too. The 

N orthem Pacific Railway had owned a wide swath in North Dakota for 

decades but only patented its 51,000 acres in Billings County in 1906, 

at which time it became liable for property taxes and could sell the 

property in small parcels to immigrant farmers. The biggest real estate 

operator around Sentinel Butte was the Golden Valley Land and Cattle 

Company, for whom the western half of Billings County would be 

named when it split in 1912. Golden Valley brought land seekers from 

Minnesota, Iowa, and elsewhere to buy large and small parcels. Men 

traveled west on the train to search out a location, purchased land 

from Golden Valley, then went back to Minnesota or points east to col

lect their families and belongings. Throughout 1906 the company did 

booming business, capped in May when an Iowa speculator purchased 

three townships-some 69,000 acres-south of Sentinel Butte. 11 

Generous rainfall accompanied the population and land boom. In 

1905, the first year after the land office opened, there were fifteen 

inches of rain, about average. The next year was 30 percent better than 

average, at twenty inches. Crops did very well in 1906, with newspa

per reports of wheat yields of twenty-eight and thirty bushels per acre. 

Wheat prices hovered between fifty and sixty cents per bushel. It was 

an unusual convergence for plains farmers: sufficient rain, bumper 

crops, and decent commodity prices. Everyone made money. Even 

the ranches, forced to adjust to a loss of free range, could profit. With 

new farmers arriving, there was a strong local market for horses. J. J. 

Tomamichel sold his 200 horses in Sentinel Butte for forty dollars 

apiece in May, then traveled to Wyoming to buy 400 more, which he 

drove cross-country, arriving back in Sentinel Butte in late June. Within 

three weeks he had sold all of them at forty-nine dollars apiece, mak

ing a nice profit. M. W. Marshall, for the past twenty years operator of 
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the TD Ranch north of Sentinel Butte, made one final roundup of his 

free-ranging horses-1,000 of his own and 200 more belonging to an 

employee-and arranged to ship them to St. Louis where the animals 

brought sixty dollars apiece. One rancher drove his horses to the rail

road for shipment east but sold all of them to local farmers before he 

could load them; another, a sixteen-year veteran of the region, sold all 

his horses for $37,000.12 In 1906 everyone made money. 

In this atmosphere the land market boomed. Land prices skyrock

eted, fueling speculation. In May 1906, some were still willing to sell 

land for $5.00 an acre. In June the newspaper reported the astonish

ing news that a parcel had gone for $15.00 an acre, and in August a 

man from Wisconsin bought property from the Golden Valley Land 

and Cattle Company for $17. 50, the highest price thus far paid for land 

in the area. In October J.B. Stoddard sold ten sections of land he had 

purchased several years earlier-6,400 acres-at a $20,000 profit. "Mr. 

Stoddard . .. is to be congratulated on his good business foresight in 

purchasing wild lands when the price was very low," commented the 

newspaper. By 1915 land dealers and the railroad listed tens of thou

sands of acres of rolling prairie at between $15 .00 and $30.00, with the 

worst "hilly or broken" badlands starting at $7.50. And anyone could 

get 160 acres of it for free. Most adults in Billings County took ad

vantage of the government's largesse. As many women as men filed 

homestead claims. Some people had no intention of farming the land 

or living on it. Instead, they filed a homestead claim, then sold relin

quishments as soon as possible to farmers or other speculators, a pro

cedure that could bring a swift profit of $800 to $1,000. People moved 

in and out quickly, doing the minimal work necessary to acquire land, 

sell at a profit, and move on. And plenty of people came who intended 

to settle and farm. Every week brought news of homes going up on the 

prairie, fences enclosing small pastures, and farmers arriving. The Ger

man Catholic Golden Valley Land Company helped move seventeen 

clients from St. Cloud, Minnesota, onto farms in the area.13 The popu

lation was very fluid. 

As farmers arrived, they began breaking prairie sod for crops. Table 

2.2 and Figure 2.2 present the chronology of prairie plow-up in west

ern North Dakota. Although the timing and the amount of land plowed 

varies from the Kansas case study, the pattern of prairie conversion was 

remarkably similar. Between 1905 and 1925 pioneers plowed the best 

land for crops. Between 1925 and 1940 farmers experienced a transi

tion era in which they reached the natural limits of their new home, 

exceeded those limits temporarily, then settled into an equilibrium of 
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land use that varied only slightly for the next sixty years. Figure 2.2 
suggests that about 22 percent of the three-county area is viable for 
crop production over the long term. In the 1920s and 1930s farmers 
plowed a bit beyond that limit, then retreated. They repeated that tran
sition experience again fifty years later in the 1970s, plowing out some 
land that was marginal for crops, so the historical low level of native 
prairie cover arrived only in 1978. Here cultural factors can be seen to 
influence land-use choices just slightly. In the early 1970s crop prices 
reached century highs as export markets expanded and concern about 
global overpopulation led to fears of a looming food shortage. The fed
eral government encouraged an expansion of production and provided 
financial incentives for new plow-ups. Land-use data show that some 
farmers in western North Dakota responded with new sodbreakirig. 
Regardless of crop prices and exhortations from the Department of 
Agriculture, environmental limits prevented a large or permanent ex
pansion of cropland, and by 1992 crop acreage was down again to sus
tainable levels. 

The pattern evident in Kansas holds true for North Dakota as well, 
although the details vary somewhat. Three differences mark the North 
Dakota location. First, the conversion of prairie to cropland happened 
later than in Kansas. Second, it happened faster. Third, farmers plowed 
much less land for crops in North Dakota than in Kansas. All three of 
these differences result from environmental distinctions between the 
two locations. Homesteaders selected Kansas in the 1870s and western 
North Dakota only after 1905 because Rooks County is better suited to 
crop agriculture than is western North Dakota. Kansas receives more 
rainfall than North Dakota, on average, and rainfall is the most limit
ing factor in plains farming. Cooler temperatures on the northern 
plains compensate somewhat for lower rainfall because more precipi
tation evaporates or transpires through plants in warm Kansas than in 
cool North Dakota. But the northern latitude also means shorter grow
ing seasons. Crops in North Dakota suffer from early fall frosts as well 
as from occasional droughts. 

Another difference between the two locations is topography. Rooks 
County has mostly rolling upland plains dissected by small, shallow 
rivers and creeks, whereas a band of badlands follows the Little Mis
souri River through Billings, Golden Valley, and Slope counties. The 
badlands of steep, eroded, sandy formations stretch for some fifteen 
miles on either side of the river and are for all practical purposes use
less for crop farming.14 Despite the hopes of Sentinel Butte boosters 
and land speculators in 1 906, only a small amount of the area was 



Year Total Area Cropland Grassland 
(acres) (acres) (%) (acres) (%) 

1890 2,186,373 0 0 2,186,373 100 

1900 3,936,000 403 0 3,935,597 100 

1910 2,178,560 113,570 5 2,064,990 95 

1920 2,178,560 246,314 11 1,932,246 89 

1925 2,178,560 438,557 20 1,740,003 80 

1930 2,178,560 538,026 25 1,640,534 75 

1935 2,178,560 560,515 26 1,618,045 74 

1940 2,162,560 480,975 22 1,681,585 78 

1945 2,162,500 475,204 22 1,687,296 78 

1950 2,162,560 457,836 21 1,704,724 79 

1954 2,162,560 517,633 24 1,644,927 76 

1959 2,162,560 495,682 23 1,666,878 77 

1964 2,162,560 501,870 23 1,660,690 77 

1978 2,161,920 609,579 28 1,552,341 72 

1992 2,157,750 549,430 25 1,608,320 75 

1997 2,157,750 422,823 20 1,734,927 80 

Table 2.2. Land in Crops and Grassland, Billings, Golden Valley, and Slope 
Counties, North Dakota 
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Figure 2.2. Percentage of area in grassland, Billings, Golden Valley, and Slope 
counties, North Dakota. 

l 

j 

; 

} 

1 

} 

t 

a 

t 

I 

n 

1 

t. 

C 

t· 

r, 

p 
0 

l, 

ti 

C. 

ir 

t 

p 
n 



Cropland Grassland 

(acres) (%) (acres) (%) 

0 0 2,186,373 100 

403 0 3,935,597 100 

113,570 5 2,064,990 95 

246,314 11 1,932,246 89 

438,557 20 1,740,003 80 

538,026 25 1,640,534 75 

560,515 26 1,618,045 74 

480,975 22 1,681,585 78 

475,204 22 1,687,296 78 

457,836 21 1,704,724 79 

517,633 24 1,644,927 76 

495,682 23 1,666,878 77 

501,870 23 1,660,690 77 

609,579 28 1,552,341 72 

549,430 25 1,608,320 75 

422,823 20 1,734,927 80 
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susceptible to crop farming. Because climate, soil, slope, and latitude 

constrained farmers much more in western North Dakota than in 

Kansas, there was much more pasture than cropland. The great ma

jority of the three counties remains in unplowed native vegetation. It 

is ranching country more than wheat country. Farmers broke sod on 

less than 30 percent of the enormous three-county area, leaving more 

than 1.5 million acres in natural cover. Because they plowed less than 

30 percent of their land, compared to about 55 percent plowed by 

Kansas farmers, North Dakota farmers finished the plow-up faster. 

They reached the end of sodbreaking in twenty-five years, whereas 

Kansans required sixty to do the job. Because North Dakota farmers 

began their task thirty-five years later than in Kansas, they also had 

access to tractors to speed the work, such as the giant steam-powered 

tractor that was breaking twenty-five acres of sod a day in the area in 

1914.15 Compare that to Elam Bartholomew and his neighbors, who 

managed just over one acre a day with a pair of horses. 

Plowing the Great Plains 

Throughout the Great Plains, farmers experienced three phases in the 

transformation of grassland ecosystems and land use. A pioneer era of 

cropland expansion and prairie reduction came to a head early in the 

twentieth century as farmers reached the natural limits of their envi

ronment. A transition era of only about a decade saw many farmers 

plow a bit too much marginal land, realize their error, and restore some 

of it to pasture. Once they adjusted to those natural limits, they sus

tained a remarkably stable land-use pattern for more than half a cen

tury even as the economics, technology, and demography of agriculture 

evolved quickly. Table 2.3 and Figure 2.3 illustrate this chronology for 

the entire Great Plains. Of the roughly 380 million acres in the grass

land, less than one-third was ever plowed, and two-thirds remains in 

native prairie cover. The pattern was the same on the Bartholomew 

homesteads, in Rooks County, in western North Dakota, and in the 

Great Plains as a whole. The timing and amount of the plow-up varied 

considerably from one locality to another, however. Understanding 

those variations more fully requires looking at not just a handful of lo

cal case studies, or at the entire region, but evaluating all 450 counties 

in the Great Plains. 

Figures 2.4-2.7 present maps of the Great Plains from 1880 to 1997. 

They illustrate the spatial and chronological patterns of cropland ex

pansion by indicating what percentage of each county's total area re

mained unplowed at each time point. Figure 2.4 shows how little of 



Year Total Area Cropland Grassland 

(acres) (acres) ("Ii,) (acres) (%) 

1880 440,076,135 3,150,687 1 436,925,448 99 

1890 372, 134, 144 16,263,898 4 355,870,246 96 

1900 383,877,120 31,137,360 8 352,739,760 92 

1910 385,175,040 52,959,820 14 332,215,220 86 

1920 383,547,320 69,026,950 18 314,520,370 82 

1925 383,535,700 91,219,645 24 292,316,055 76 

1930 383,532,800 107,243,963 28 276,288,837 72 

1935 384,602,580 118,914,807 31 265,687,773 69 

1940 383,220,480 105,019,416 27 278,201,064 73 

1945 382,489,480 97,288,965 25 285,200,515 75 

1950 382,850,160 104,087,809 27 278,762,351 73 

1954 380,799,640 104,507, 115 27 276,292,525 73 

1959 382,268, 160 103,955,869 27 278,312,291 73 

1964 382,269,440 105,064,540 27 277,204,900 73 

1978 381,849,600 111,007,366 29 270,842,234 71 

1992 381,792,984 111,720,316 29 270,072,668 71 

1997 381,792,984 93,858,319 25 287,934,665 75 

Table 2.3. Land in Crops and Grassland, All Great Plains Counties 
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Figure 2.3. Percentage of area in grassland, all Great Plains counties. 
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the Great Plains was plowed in the nineteenth century. Only in the 

extreme eastern plains, in central Kansas and Nebraska, and in the 

eastern Dakotas, did farmers succeed in plowing more than 25 per

cent of the land by 1900. Most plains sodbusting happened in the early 

twentieth century. Figure 2.4 brackets the homesteading era on the 

Great Plains. Although the homestead law and its successors were in 

effect from 1862 to 1934, most actual homesteading on the grassland 

happened between 1870 and 1920. By the latter date most potentially 

arable land was in private ownership, and the only land remaining in 

the public domain was of poor agricultural quality. 

By 1920 the general spatial pattern of cropland was established. The 

1920 map shows more plow-up, with many counties exceeding 20 

percent of land in crops, and several dozen exceeding 50 percent. Most 

cropped land was in the eastern plains from the Dakotas to Oklahoma, 

with a bulge westward around the Kansas-Nebraska border. Very little 

land in the western plains, from the Texas panhandle and eastern New 

Mexico northward to western South Dakota and into Montana, was 

plowed. The western plains remained primarily ranching country, with 

very little cropland, because much of the western plains was simply 

too dry to support crops. There most of the land was never plowed. 

Rain, or lack of it, is the driving factor in Great Plains land use, and 

this is evident in the 1920 map of unplowed land. The line demarcating 

farm country from ranch country followed closely average annual pre

dpitation and natural vegetation. Where there was suffident rainfall to 

support tallgrass and mixed-grass prairie, farmers had enough moisture 

and good soils. Where low rainfall supported only short grasses, farm

ers did not attempt to plow and focused their economic activity on 

expansive cattle raising instead. But important as it was, predpitation 

was not the only factor in plains land use. A second, weaker driving 

factor behind the 1920 map was temperature. Western North Dakota 

got as little predpitation as the Texas panhandle. However, because it 

was colder than Texas, it lost less rain to subsequent evaporation and 

transpiration. Farmers plowed little land in the Texas panhandle be

cause rainfall was low, but also because high temperatures quickly 

pulled soil moisture back up into the atmosphere. North Dakota farm

ers could make meager rainfall go farther than those to the south . 

A third factor influendng the maps of land use was soil quality. On 

the northern plains the most recent gladations deposited massive 

amounts of rich topsoil. Soils then developed under prairie sod for 

some 10,000 years. Those parts of the plains with good soils, such as 

most of Kansas, eastern South Dakota, and much of North Dakota, 
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supported crop agriculture when sufficient soil moisture was avail

able. western South Dakota had little cropland because glacial soils

deposited to the north and east did not reach into that region. In north

western Nebraska the sand hills area received sufficient rainfall for

some cropping, but very sandy soils drained water away too fast for

crops to thrive. The 1920 map in Figure 2.4 illustrates the force of en

vironmental determinants on basic land use. There was little farmers 

could do to alter key parts of their new environment-rainfall, tem

perature, soil quality, slope. They responded to these natural limita

tions the only way they could, by plowing and cropping the third of 

the plains that was arable and by fencing and grazing most of the rest. 

The patterns make sense when viewed regionwide and with a cen

tury's hindsight. But individual farmers in communities across the 

Great Plains, lacking long-term weather data, could not always esti

mate precisely which land would sustain cropping for the long term 

and which land would not. Between about 1925 and 1940 plains 

farmers experienced a transition in settlement history, from a time 

when more prairie land was converted to cropland .every year to a time 

when the balance between crops and pasture remained in rough equi

librium. That transition era happened at different times in different lo

cales. The transition to stability came as early as the 191 Os in Elam 

Bartholomew's Rooks County, where homesteading had begun in the 

1870s, but as late as the 1930s in the Texas panhandle, where the con

version from very large ranches to small farms happened only after 

about 1905. Regionwide, farmers met the natural limits to further ex

pansion of cropland about 1925, plowed straight past those limits by 

1935, realized their mistake, and slightly contracted cropland again by 

1940. For the Great Plains as a whole, 1935 was the nadir of unplowed 

grassland, the peak of crop acreage (Figure 2. 3). Figure 2 .5 brackets 

the transition era. The 1935 map is the lightest in color of the entire 

series; the 1940 map marks the beginning of sixty years of general 

stability, when the cropland-pasture balance remained stable in hun

dreds of plains counties. The final expansion of cropland from 192 5 to 

193 5 happened especially in western Kansas and in the Oklahoma and 

Texas panhandles. The contraction from 1935 to 1940 represented a 

return of some 12.5 million acres from cropland back to pasture. Al

though the number is large, so is the region, and this retreat was mod

est in size, dropping land in crops from 31 percent of the total area of 

the plains to 27 percent. 

Figures 2.6 and 2. 7 present maps that remain stable. From 1940 to 

1978 there was little change in the amount or location of cropland in 
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the region. Farmers and communities settled into an agricultural sys

tem that was adapted to their environment. In some places that meant 

devoting 15 percent of their land to crops and 8 5 percent to pasture for 

livestock. In other parts of the plains, where soils, rainfall, and temper

atures were more congenial to cropping, farmers planted 60 percent of 

their land in crops, leaving the remainder in grass. But whatever the 

balance in any locale, there was little change. Rising and dropping crop 

prices, changes in federal farm programs, droughts and cold snaps, in

creasing consumerism and consolidation of farms to ever-larger sizes, 

all had little impact on basic land use. Most counties remained in the 

same map category year after year; occasionally a few shifted up or 

down one level. One marked exception to this rule is a dozen counties 

over the Ogallala Aquifer in the Texas panhandle that expanded their 

cropland acreage considerably during the middle and late twentieth 

century. The exception there proves the rule. Natural factors con

trolled whether farmers plowed land or grazed it. Only in the Texas 

panhandle were farmers able to overcome the natural limit to their 

ability to raise crops successfully. There irrigation technology and the 

existence of an enormous cache of underground water allowed farm

ers to transgress the limits of aridity and expand cropland between 

1940 and 1978 (see chapter 7). As long as they could supplement lim

ited soil moisture through irrigation, farmers could crop more land. 

Most plains farmers were not so lucky and were forced to live within 

climatic limits. 

The 1997 map in Figure 2. 7 shows a marked reduction in crop fann

ing in parts of the plains. In the Dakotas and the Texas panhandle 

many counties darkened by a category in 1997. Some 18 million acres 

across the plains shifted out of crop production and into grass between 

1992 and 1997 (see Table 2.3 ). Part of this change was caused by the 

popularity of the federal Conservation Reserve Program ( CRP) begun 

in 1985, which pays farmers to take land out of crop production for 

long periods of time. Part of it may also be explained by declining wa

ter levels in the Ogallala Aquifer that have forced farmers in west Texas 

to stop irrigating crops. It is unclear whether a trend toward reconver

sion of cropland to grass is under way or whether 1997 was an anom

aly in an otherwise stable land-use regime. 

The most important information necessary to understand the eco

logical history of an agricultural landscape is how much land was 

plowed for crops and how much was not. The act of plowing alters veg

etation, animal populations, water dynamics, and soil chemistry and 

physics in catastrophic ways.16 Leaving land unplowed but grazed, even 
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intensively, is markedly less disruptive of ecological systems. The next 

chapter explores some of the ecological consequences of livestock graz

ing on unplowed grassland. Despite common perceptions that the 

prairie has been plowed from fencerow to fencerow and that little nat

ural grassland remains, in fact 70 percent of the Great Plains has never 

been plowed. Only a little over a quarter of the entire area was found 

to be sustainably arable. The plow-up affected the eastern tallgrass and 

mixed-grass prairies more than the western short-grass plains. But un

like desert ecosystems drastically altered by grazing or forest ecosystems 

that have nearly all been cut at least once in the past four centuries, 

the 265 million acres of unplowed land in the Great Plains represents 

an enormous stockpile of relatively undisturbed native land cover. 

This fact of relative preservation was not the result of an inherent 

wish to protect nature on the part of plains settlers. It was the result of 

dear environmental limitations to human land use. The lure of capi

talism, the seduction of technological innovation, the subsidy of fed

eral farm programs, and the whims and wishes of farm families have 

had little influence on the pattern of land use that developed in the 

grassland at the heart of North America. Instead, parameters of envi

ronment stopped sodbusters in their tracks: low rainfall, high temper

atures, poor soils, and steep slopes. Wherever farmers could combine 

good soils, gentle topography, sufficient temperatures and growing 

seasons, and adequate rainfall, they plowed and planted com, wheat, 

sorghum, and cotton. That was no small area, representing nearly 120 

million acres. But where one or more of those elements were missing, 

farmers could not plow and raise crops sustainably, and thus most of 

the plains has been used only for livestock grazing. That vast expanse 

of grazing land is the topic of the next chapter. In the Great Plains, en

vironment has been the strongest determinant of land use. 
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