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Brian Donahue 

Alexander Pope's famous epistle to Lord Burlington 
to "consult the genius of the place" is often cited in 
environmental circles. At The Land Institute, it is 
being followed in a unique way by looking to the 
native tallgrass prairie as a model for growing peren­
nial grains in polycultural mixtures-what we call 
"natural systems agriculture." Pope's advice is more 
widely invoked by gardeners and landscape design­
ers in the way it was originally issued, as a guide for 
designing a garden. Most broadly, it could be taken 
as an injunction to make sure that any cultural land­
scape, including everything from homesites to 
farmlands to protected prairies and forests, reflects 
the natural possibilities and limitations of its region. 

But how does one go about consulting the genius 
of a place? Undertaking scientific investigations of 
natural ecosystems such as unplowed prairie, as The 
Land Institute has done, is one important part of the 
process. But what we see today, even in relatively 
"undisturbed" parts of the landscape, is only a brief 
excerpt from an ongoing story. In order to more fully 
understand the present ecological status quo, we 
need to be able to place it in a context of longer­
term geological forces, soil formation, climate 
change, and species migration. Beyond that, it turns 
out that there are now few if any undisturbed places 
we can study. All of the regions in which I have 
lived, from Ireland to New England to Kansas, have 
been deeply and pervasively marked by not just one 
but several layers of human occupation. When peo­
ple have been significantly altering a place for 
thousands of years, it becomes impossible to distin­
guish a simple natural "standard." Instead, we are 
faced with finding an ecologically responsible place 
for ourselves in a complex world of inextricable nat­
ural and cultural entanglement. The prairie 
ecosystem as it exists today is one very useful mani­
festation of this place's genius, but it is by no means 
all we need to consult as we go about trying to live 
here sustainably. 

The essays by 1996 interns in this Land Report 
illustrate some kinds of scientific and historical study 
that allow us to see more deeply into such a multi­
layered landscape. They hardly constitute a 
complete look, but are only the results of a few 
months of research last spring. Another kind of 

Brian Donahue, Sheri Walz and Thomas Ruppert lounge in 
Lawnchairs. 

insight, equally important, comes from living in a 
place and working with its natural and cultural ele­
ments. Interns also get a glimpse of this during their 
ten months at The Land Institute. All these things 
go into the way one sees the land, and ultimately, 
how one treats the land. 

How we treat the land is the primary artistic 
impression that we humans can make in the world. 
The quality of this impression depends on the depth 
of our understanding, among other things. Other 
expressions of landscape art also depend on our 
unde·rstanding and sympathy. We close with a collab­
orative attempt to assemble our insights into this 
landscape in a novel artistic fashion. 

On the front cover photo, local farmer Roger 
Whelchel talks with interns Robin Mittenthal, Jerry 
Glover and Jon Richardson about a homestead near 
The Land Institute. The picture was taken by Aron 
Gannon. The back cover, by Terry Evans, shows an 
old oxbow of the Smoky Hill River south of The 
Land Institute. To the right of the curved line of 
trees, beneath the marks of modern cultivation, lies 
a village of the Smoky Hill people, circa 1000 to 
1300AD. 
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Robin Mittenthal 

How constant is nature? Humans have recently 
wrought huge environmental changes such as ozone 
depletion and forest clearing, but when we leave 
biological systems alone they can appear stable, 
returning to a so-called climax state if disturbed by 
natural forces. This popular assumption is under­
standable given the short span of human lives, and 
comforting in the face of rapid cultural and techno­
logical change. However, recent research indicates 
that biological systems are often characterized as 
much by change and disturbance as by stability. 
What implications does this have for those of us 
working to increase the stability of human 
ecological relations? 

Ecosystems in Kansas are typical of this mixture 
of change and stability. Rather than being constant 
in space and frozen in time, they have shifted contin­
uously in response to geological, climatic, and 
evolutionary forces. Large changes in flora and 
fauna have occurred here over the past 250 million 
years, particularly during the last two million years 
of the Pleistocene. On a much smaller time scale, 
relatively recent Native American and European­
American arrivals have also altered the face of 
Kansas. The significant degree to which both groups 
have changed the landscape bears on how we think 
about "native" vegetation today and how we should 
manage it into the future. 

Our understanding of ancient life in Kansas is 
spotty, pieced together from fossils and the rocks in 
which we find them. From the late Cambrian to the 
end of the Cretaceous (from 520-65 million years 
before the present, or "mybp"), most of the fossils 
found throughout Kansas indicate repeated move­
ments of shallow seas over the area, interrupted by 
periods of exposure. Fossils of trilobites ( small, 
many-legged arthropods, now extinct), corals, 
shark's teeth, giant sea-dwelling reptiles, and mol­
lusks in marine sediments such as limestones, shales, 
and salt beds alternate with terrestrial rocks contain­
ing fossils of lowland plant species such as tree ferns, 
ground pines, and horsetail. Dinosaurs probably 
lived in Kansas during the Triassic and Jurassic, but 
the rocks which would contain their bones have 
been deeply buried or worn away in most places. 

For life in Kansas, the most important event of 
the Tertiary ( 65-2.5 mybp) was a series of move­
ments in the earth's crust from about 65 to 20 mybp 
that pushed up the Rocky Mountains. The Rockies 
created a rain shadow which greatly decreased 

rainfall on the Great Plains, including Kansas. 
Lowered rainfall probably helped to push the region 
from forest toward grassland and switched its herbi­
vores from mostly browsers ( eaters of tree leaves) to 
grazers (grass eaters). The story of the prairie is 
more complex than this, however, and to understand 
it we need to look at other evidence. 

Grasses appear in the fossil record of the 
Americas for the first time about 55-45 mybp. When 
grasses first appeared in South America, both conti­
nents were largely 
forested. The uplift of 
western mountains in 
South America, which 
occurred 20 million 
years before the rise of 
the Rockies, brought 
about hot summers 
and cold winters. This 
regional climate 
change, combined with 
overall global cooling, 
drought and a drop in Robin Mittenthal plots cover-

' . . class analysis 
atmosphenc carbon d10x-
ide levels, favored the expansion of grasslands and 
the grazers which came to be associated 
with them. 

Grasses first appeared in North America about 
18 mybp, some 30 million years after their initial 
spread in South America. They may have arrived 
much earlier, but no older fossil evidence has yet 
been found. One reason for the apparent delay 
might have been that it was difficult for grass species 
to pass through the climatic gradient of the tropics. 
Warm, wet conditions could have kept cold and 
drought-adapted plants to the south until new bio­
chemical and structural modifications evolved. 

Fossil pollen and seeds from scattered sites seem 
to show that by 14 mybp the vegetation in Texas, 
Oklahoma, Kansas, and Nebraska was savanna-like, 
with intermixed trees and grasses on the uplands and 
denser forest in river valleys. Fossil evidence of trees 
and the presence of crocodilian and large 
tortoise fossils indicates a frost-free climate with an 
annual rainfall in Kansas of 30-35 inches ( about 
what east-central Kansas gets today). Most of the 
grass species now found on the prairie were 
not present. 

About 7-5 mybp there seems to have been a fur­
ther drying trend in the region. Annual rainfall in 
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Kansas probably fell to about 20 inches, and there 
was a boom in the species diversity of grasses, an 
increase in the area covered by grasses, and an 
increase in the numbers and diversity of associated 
grazers such as horses and antelope. The Great 
Plains as a whole became more open and forests 
retreated to river valleys. 

During the Pleistocene (2.5 mybp-10,000 ybp ), 
Kansas experienced a dramatic climate change as 
the earth entered an epoch of periodic glaciations. 
Over the past 900,000 years, each period of glacial 
advance has lasted about 100,000 years, with brief 
warmer "interglacial" spells of 10,000 years or so in 
between-some scientists feel we are in such an inter­
glacial today. Only the extreme northeast corner of 
Kansas was ever covered by ice (at least twice, most 
recently about 25-20,000 ybp ), but flora and fauna 
were profoundly affected by the colder climate far 
south of the actual glacial advances. Immediately 
south of the ice, what had been grasslands and 
savannas were replaced by tundra and spruce forest. 
Further south, spruce and limber pine were 

dominant, as indicated by fossil pollen and the 
remains of mammals and land snails that live in such 
forests. Relict populations of spruce and pine, small 
mammals, and snails from the end of the last glacial 
expansion (18-14,000 ybp) still exist in Colorado and 
other central Great Plains states on "ecological 
islands," sites such as canyons and scarps that were 
protected during more recent events. Huge mam­
mals such as sloths, mammoths, saber-toothed cats, 
and giant beaver lived in this environment during 
glacial times. The bison, today considered a symbol 
of the prairie, is a recent arrival, having moved into 
North America between 70,000 and 40,000 
years ago. 

During the shorter periods between glacial 
advances, warmer and drier conditions allowed 
grasses which had been pushed far to the south to 
expand again over a large portion of the Midwest. 
After the most recent withdrawal of the ice (11,000 
ybp ), grasslands returned to dominate the region 
until 5,000 ybp. Pollen from lake sediments and 
some other evidence suggest that since that time 

Geologic Time Scale 

System or Series or Millions of 
Era period epoch years ago 

Recent 0-0.01 
Quaternary 

Pleistocene 0.01-2 
Pliocene 2-13 

CENOZOIC Miocene 13-25 
Tertiary Oligocene 25-36 

Eocene 36-58 
Paleocene 58-36 

Cretaceous 63-135 
MESOZOIC Jurassic 135-181 

Triassic 181-230 
Permian 230-280 
Pennsylvanian 280-310 
Mississippian 310-345 

PALEOZOIC Devonian 345-405 
Silurian 405-425 
Ordovician 425-500 
Cambrian 500-600? 

PRECAMBRIAN 600-2,500+ 

The Land Report 5 



there has been a cooling trend and a shrinkage of 
the area covered by grasslands, especially in Illinois 
and Indiana. In eastern Kansas, forests have expand­
ed out of river valleys to cover large areas. 

Humans most likely moved into Kansas about 
10,000 years ago as the climate warmed. Exactly how 
much impact the Native Americans had is unclear, 
but they may have had a strong influence on both 
wildlife and vegetation. The circumstantial evidence 
that over-hunting may have been responsible for the 
extinction of many of the large mammals that disap­
peared at about that time is strong. 

Before Native American arrival, browsing by 
mammals and fires caused by lightning were impor­
tant in restricting the growth of trees and shrubs in 
grasslands. To these existing forces, Native 
Americans added more fires for driving and attract­
ing game, for promoting the growth of preferred 
food plants, and for cooking ( cooking fires some­
times escaped). This increased frequency of fire on 
the Great Plains may have kept the prairie larger 
and more free of trees than it otherwise would have 
been. Some biologists believe that in the absence of 
human-started fires, the natural trend toward refor­
estation of the last 5,000 years would have 
swallowed up the prairie and the Great Plains would 
now be largely forested. It's hard to prove whether 
this is true, but in the brief period since European­
Americans started to suppress Native American 
burning, invasion of the prairie by woody plants has 
certainly occurred rapidly in many areas, including 
Saline County and The Land Institute's properties. 
At the least, there could well have been a return to 
the more savanna-like conditions of some earlier 
interglacial periods. 

There is other interesting evidence that the near­
ly treeless prairie is a recent phenomenon. Very few 
of the plants and animals found on the prairie are 
found only on the prairie and nowhere else; most are 
also "edge" species in forests and savannas border­
ing the prairie. This may indicate that what we see as 
a distinctive "prairie" ecosystem is not in fact a set 
of species that evolved closely with one another, 
adapting to local conditions and changing in form 
and function from their ancestral species; but a set of 
more or less uneasy neighbors, cobbled together 
recently from very different environments around 
the edge of the Great Plains. 

This sort of new knowledge about the evolution­
arily recent origin and changeability of the prairie 
may make it sound ephemeral, possibly even dispos­
able. To humans, however, the 10,000 or more years 
of the prairie's existence should seem venerable, if 
only because they were enough to produce the soils 
that make the central United States one of the 
breadbaskets of the world. 

More generally, new information about the 
mutability of natural systems can be used irresponsi­
bly to suggest that no habitats, prairie or otherwise, 
deserve to be protected from human influence. 
Instead, I think this information should be used to 
inform us about precautions we must take to avoid 
damaging sensitive ecosystems as they exist today, 
and to guide us in planning for a future in which nat­
ural systems will need leeway to change in response 
to climate and other forces as they have in the past. 
We need to use our heightened awareness to protect 
both individual prairie species and the connections 
between them. 

Our studies of natural history can show us what 
past changes have pushed species to extinction, and 

the rates at 
which the plant 
and animal life 
of the Great 
Plains changes 
when subjected 
to different 
types of envi­
ronmental 
stress. As 
humans contin-

Robin helps with children's activities ue to subdivide, 
graze, plow and 
otherwise mod­

ify the prairie, and global climate change promises 
to shift temperature, rainfall and wind patterns dra­
matically, such information is of more than academic 
importance to our future. Though we need not exalt 
it as a standard of absolute stability, the prairie has 
been here long enough to serve as one workable 
model for a "native" ecosystem and for The Land 
Institute's Natural Systems Agriculture. Ephemeral 
though it may be by some measures, it should 
not be despised. 
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Jerry Glover 

A funny thing happened to me on the way to the 
landfill. I was driving through the hilly upland area 
west of the Smoky Hill River valley, when suddenly 
over a hill crest in an adjacent wheat field staggered 
a giant-wheeled spray rig, running twenty-five to 
thirty miles per hour. Like its annual predecessors, 
the combine, plow, harrow, and seed drill, this 
machine was attempting to homogenize a varied 
landscape each piece of which possessed a unique 
history and relief. The light colored patches of soil 
on the slopes indicated this complex system had 
been stripped of its dark topsoil, exposing the less 
fertile subsoil. Not only would greater energy be 
expended than eventually harvested but the soil was 
being lost in the bargain. It wasn't really funny but 
rather odd that so little consideration was given to 
the history of the land. 

The implications of the land's history for sustain­
able use is considered at The Land Institute. 
Currently, The Land Institute manages some 277 
acres of Saline County land. The largest block is 
directly north of the office, a 160 acre quarter 

section ( known as "The 160") of grazed pasture, 
native prairie, and cultivated land. A mile and a half 
to the west, The Sunshine Farm is located on 72 
acres of level bottomland that is part of the Smoky 
Hill River's flood plain. As shown on the accompa­
nying map (p. 9), this property contains a mix of 
bottomland and upland that is fairly representative 
of the proportions found county wide. These acres 
provide a layered mosaic for study by Land Institute 
staff and interns. The purpose of this article is to 
review the geological history of the landscape and 
the natural history of the soils blanketing it, and to 
discuss how these histories have affected past agri­
cultural use and current use by The Land Institute. 

The oldest of the exposed geologic features on 
The 160 are the limestone and shale layers deposited 
over 240 million years ago during the Permian peri­
od.1 Formed by what Rachel Carson called the 
"silent snowfall" of marine organisms and minerals, 
these layers were deposited over millions of years in 
shallow inland seas. The layers underlying the land­
scape can be seen most clearly from the Water Well 
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Road bridge just west of The Land Institute. The 
Smoky Hill River has cut down through the layers of 
Ninnescah Shale to the harder shale found in the 
Wellington Formation. In most other places these 
layers lie deeply buried. Surface occurrences of the 
Permian System are found on slopes where natural 
erosion has removed more recent deposits. 

Many of the upper layers of Permian deposits 
were washed away in the distant past. Also missing 
are the entire deposits of the Jurassic and Triassic 
periods. This has left a more than 100 million year 
gap between the remaining Permian deposits and 
those of the Cretaceous period. The Dakota 
Formation is characterized by sandstones and shales 
deposited 60 to 140 million years ago at the edge of 
receding seas during the 
Cretaceous. Surface 
exposures of the Dakota 
Formation, indicated by 
scattered chunks of red­
dish sandstone, occur on 
The 160's summits and 
ridgetops. Much of this 
formation has also been 
erosionally removed. 

Much more recently, 
the landscape was cov­
ered by shallow blankets 
of wind-blown silt, called 
loess. The oldest of these 
loessial deposits, blown Jerry Glover probing soil on 
in more than one hun- the Sunshine Farm. 
dred thousand years ago 
during the Illinoisan Stage of the Pleistocene epoch, 
are found at the bases of hills or low on the slopes. 
Younger loessial deposits, blown in during the 
Wisconsinan Stage of the Pleistocene epoch which 
ended about ten thousand years ago, are found high­
er on the hill sides and often cover hilltops. In some 
cases these deposits have been erosionally thinned, 
exposing the Dakota Formation at the summits. 

Youngest of all the geologic materials found on 
The 160 are the deposits of water borne material, or 
alluvium. These deposits have been formed over 
thousands of years by streams and rivers in low-lying 
areas dropping material eroded from higher in the 
region's landscape. Alluvial accumulation of eroded 
material still occurs during floods. Looking down­
stream from the Water Well Road bridge, these 
thick, fertile layers can be clearly seen on both 
banks. Alluvial deposits extend from the base of the 
upland on The 160 west across the river to The 
Sunshine Farm on Ohio Street, and beyond to the 
hills on the western edge of the Smoky Hill 
River basin. 

Until little more than one hundred years ago vir­
tually all of these geologic deposits of limestone, 
shale, sandstone, loess, and alluvium were blanketed 
and infused with the prairie ecosystem. Prairie soils 
are grouped into a large soil order called Mollisols. 
Found in regions around the globe geographically 
similar to the Great Plains, Mollisols have deep, 
dark-colored, fertile topsoils. Under native grasses 
and forbs, as much as 1,100 pounds per acre of 
organic matter may be added annually.2 This steady 
accumulation of organic matter, and the biological 
activity associated with it, has transformed the vari­
ous mineral deposits, or parent materials, into 
fertile topsoils. 

Although these top­
soils share common 
characteristics, there are 
also important distinc­
tions among them due 
to landscape positions, 
age, and differences in 
mineral composition of 
the parent material. 
Hans Jenny, an influen­
tial soil ecologist, 
viewed these three fac­
tors (plus a region's 
climate and living 
organisms) as the prima -
ry forces driving the 
transformation of raw 
parent materials into 

soil. 3 Prior to European agriculture, the common 
factors of climate and grassland vegetation worked 
to homogenize The 160's soils while differences of 
time, topographic position, and parent materials 
worked to distinguish one soil from another. 

These differences in soil often mean ( or should 
mean) different uses for the land. The Natural 
Resources Conservation Service (formerly called the 
Soil Conservation Service) has developed a classifi­
cation system to define the various constraints 
placed upon land use by differences among soils. 
Called land capability classification, this system 
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places soils within classes I through VIII. Class I 
soils present (theoretically) few limitations for agri­
cultural use. Ascending classes have increasingly 
narrow limits for agricultural use, with Class VIII 
soils being altogether unsuitable. Small letters speci­
fy the limiting factor: "e" designates high erosion 
potential, "w" designates flooding potential, "s" 
shallow or stony soil. A short walk across The 160 
can reveal, first hand, the differences and similarities 
of the soils and the constraints they have placed on 
sustainable agricultural use. 

Our walking tour begins on the Wauhob Prairie, 
which adjoins The 160 on the southwest corner. The 
Wauhob Prairie has never been cultivated and thus 
offers a convenient native prairie system for study 
and appreciation at The Land Institute. The reason 
for its preservation through the region's past century 
of widespread cultivation is its location on a steep 
limestone and shale slope, deposited during the 
Permian period. Here topography has had a clear 
impact on the formation of topsoil. Natural erosion 
constantly works against the buildup of organic mat­
ter, keeping the topsoil at a shallow six to eight inch 
thickness. This soil, formed in calcareous layers of 
limestone and shale, is mapped in the Kipson-Clime 
series. With steep, six to twenty percent slopes, these 
thin soils are Class Vle indicating severe 
erosion potential. 

At the bottom of the north side of the Wauhob 
Prairie, the Kipson-Clime soil changes abruptly to 
the level and darker colored soil of the Tobin series. 
Extending finger-like eastward into the uplands, this 
alluvial soil is the only site of current cultivation on 

Map 
symbol 

Cd 

Co 

Cs 

Ho 

Kc 

Lh 

Lo 

Soils and Parent Material at 
The Land Institute 

Land 
Mae Unit caeability Site 

Cass fine sandy loam llw Sandy lowland 

Cozed silt loam Loamy terrace 

Crete silt loam Ille Clay upland 

Hord silt loam I Loamy Terrace 

Kipson-Clime complex Vie Limy upland 

Lancaster-Hedville complex Vie Loamy upland/shallow sandstone 

Longford sill loam Ille Loamy upland 

The 160-containing a 
few research plots along 
with forage crops for the 
cattle. Designated as 
Class Ilw, Tobin soils are 
sometimes subject to 
flooding and have 
formed in material 
deposited during periods 
of high water. The 
Tobin series is the only 
alluvial soil group on 
The 160, but much 
broader alluvial soils 
extend west across the 
river bottoms and 
include the Cozad and 

Soil core sample 

Hord series soils of the Sunshine Farm. These are 
Class I soils and offer the greatest potential for envi­
ronmentally sound tillage agriculture. 

As the walk continues north out of the bottom­
land and starts up the steep slope beyond, the level 
Tobin soil is again replaced by Kipson-Clime soil. 
Cultivated by previous farmers in spite of erosion, 
this area has been reseeded to native grasses by The 
Land Institute. Higher on the slope, soils formed in 
loessial deposits appear. Soil in the Longford series, 
formed in the older loess deposits, occurs on the 
mid-slope with deep topsoil ten inches or more 
thick. Further up the hill the Longford soil gives way 
to a Crete series soil extending nearly to the summit. 
These Class Ille soils occur on two to seven percent 
slopes making them potentially cultivable, although 
their use is greatly limited by the danger of erosion. 
Much of the wheat in Saline County is grown on 
such erodible upland soils despite this hazard. Many 
of The 160's loessial soils were cultivated in the past, 
but all have been returned to native grasses by The 
Land Institute. 

Sunshine Farm's 
I Property Lines 

I 

N 

Land Institute's "160" 
Property Lines 

Mc McCook silt loam I Loamy terrace separation 
Ne New Cambria silty clay lls 

Ro Roxbury silt loam I 

To Tobin silt loam llw 

Clay terrace 

Loamy terrace 

Loamy lowland 
Adapted from Soil Survey 

of Saline County, Kansas 

USDA-SCS, 1992 
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slopes, and finally the Lancaster 
series soil, formed in the Dakota 
Formation material, caps the 
high ground at eastern edge of 
the property. The northeast 
corner of The 160 is covered by 
native prairie, being too rocky 
and broken to cultivate. Miranda Weiss and Jerry Glover doing cover-class analysis on The 160. 

From the native sites and 
reseeded grasslands to the culti­
vated bottoms, this landscape 

provides The Land Institute with continuing lessons 
in land management and its consequences. Land 
previously eroded through cultivation is now cov­
ered with perennial grasses. A long term rotational 
grazing study involving Texas longhorn cattle 
attempts to reverse the damaging effects of past 
overgrazing still visible on parts of the landscape. 
Since the upland areas are unsuitable for conven­
tional annual cropping systems, current cultivation is 
restricted to the less erosion prone bottomlands. The 
native prairie sites provide opportunities for the 
study and appreciation of prairie ecosystems less dis­
turbed by human presence. 

Near the summit of the hill in the northwest cor­
ner of The 160, a distinct ridge marks the uppermost 
extent of the Crete soil. Above the ridge, scattered 
pieces of sandstone on the surface indicate soil 
formed in the sandstone and shale of the Dakota 
Formation. Designated Class VIe, too rocky and 
steep for agricultural use, this Lancaster series soil 
has remained protected by the perennial cover of 
grasses. For at least fifty to sixty years, annual culti­
vation of the slopes below exposed the loessial soils 
to the winds and beating rains, resulting in a visible 
drop at the boundary of the Lancaster and Crete 
soils. Soil cores taken on either side of the boundary 
have shown as much as a six inch loss of topsoil on 
the upper edge of the Crete series soil. At this rate, 
the dense, much less fertile subsoil would have been 
exposed in as little as forty or fifty years. 

The summit of the hill offers an excellent view of 
the surrounding region. Fifteen miles to the south­
west, Coronado Heights, a large outcropping of the 
Dakota Formation, stands clearly above the land­
scape. The bottomland river terraces with their 
level, alluvially derived soils extend nearly from the 
western horizon back to the base of the hill where 
we stand. The Sunshine Farm, a mile and a half to 
the west, lies on this flood plain. From the hill it is 
apparent why Saline County agriculture with its 
large extent of level bottomland soils has been so 
productive over the years. 

Looking southeast, the rest of The 160 appears 
similar to the landscape covered so far. Trees and tall 
grasses mark the narrow waterways where unculti­
vated Tobin series soils have developed. The rolling 
slopes to the east are covered by a pattern of soils 
similar to those traversed in the walk up this hill. 
The limestone and shale derived Kipson-Clime soils 
occur on the steep lower slopes, the loessial soils of 
the Longford and Crete series mantle the side 

The fundamental principle of The Land Institute 
is to look to the history of the land, through study of 
its geology and living systems, to further develop its 
land management methods. Instead of expending 
great amounts of energy to homogenize a landscape, 
as in the case of the giant spray rig, the goal is rather 
to harvest energy sustainably by recognizing and 
respecting the land's variation. 

Notes 

1 Two books cover much of the information reported in this article. 
Kansas Geology: An Introduction to Landscapes, Rocks, Minerals, and 
Fossils, 1985, University Press of Kansas, Lawrence, KS; and Soil Survey 
of Saline County, Kansas, USDA Soil Conservation Service, 1992. 

2 Buol, S.W., F.D. Hole, and R.J. McCracken, 1980. Soil Genesis and 
Classification. Iowa State University, Ames, IA. One of the co-authors 
of this book, Francis Hole, is a long-time Friend of the Land and spoke 
at the 1986 Prairie Festival. 

3 Jenny, Hans. 1994. Factors of Soil Formation: A System of Quantitative 
Pedology. Dover, New York, NY. Jenny, a good Friend of the Land, 
greatly influenced The Land Institue and many of its supports. Readers 
may recall that in the last issue of The Land Report several articles 
appeared paying tribute to Jenny's great contributions to soil ecology 
during his life. 
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Brian Donahue 

Humans reached the North American Plains on the 
heels of the retreating glaciers 11,000 years ago, if not 
before. Most anthropologists believe that Native 
Americans had journeyed to this continent over the 
land bridge from Asia some 20,000 ( or perhaps many 
more) years ago at the height of glaciation, and gradu­
ally filtered south and then east. Many Native 
Americans themselves believe that their ancestors 
arose in this part of the world and have lived here 
"since the rocks were wet" -which actually sounds like 
a different way of saying the same thing to me. I am a 
great believer in deep cultural memories of ice. 

As the climate warmed and dried, the park-like· 
spruce forest that had prevailed over much of Kansas 
during the glacial period gave way to more open grass­
land with an abundance of meltwater lakes and ponds, 
and timber along the streams. This grassland supported 
a host of grazers including mammoths, camels, horses, 
peccaries, sloths and two species of bison. The earliest 
humans here lived primarily by hunting this abundant 
big game with spears, although they probably also 
hunted smaller game and 
foraged many plants 
whose remains are not as 
well preserved. Not much 
is known about the ways 
of these people from the 
small number of sites that 
have been uncovered. 

weed species that had proliferated as the result of a 
major disturbance." After the Pleistocene extinctions, 
praiiie grasses, bison and humans formed an ecological 
system that was to some extent culturally maintained. 

But bison do not seem to have been uniformly 
available through all this time. A dearth of archaeolog­
ical sites and of bison bones from the warmest part of 
the current interglacial, some 7,000 to 4,000 years ago, 
indicates that bison and hence hunters were scarce on 
the Plains. The first firm evidence of Native campsites 
in Saline County dates from the late part of this 
"Archaic" period. About 2,000 years ago, it appears 
that the people frequenting this part of the world came 
from the "Woodland" culture further east, perhaps out 
on long hunting trips. One of their many campsites was 
found on Land Institute property between the class­
room building and the Kreihbel House. These people 
made ceramic pots, and used the bow and arrow to 
hunt. In their heartland in the Mississippi Valley and as 
far west as about Kansas City they grew crops, but 
there is no evidence of cultivation in Saline County 
during this period. 

About 1,000 years ago, the picture changed dra­
matically with the appearance of horticulture on the 
Plains. This expansion of agriculture westward is 
known to archaeologists as the "Plains Village 
Tradition." The people who gardened in the Saline 

County area represent what 
is called the Smoky Hill cul­
ture, which lasted for a few 
centuries until about 1300 
AD. During this period, 
people lived in very small 
villages and individual 
homesteads scattered along 
the river terraces and in the 
smaller creek bottoms, near 
their fields. 

Donald Blakeslee of 

What is known is that 
by about 10,000 years ago 
most of the large grazers 
were gone, extinct. 
Whether they were 
eradicated directly by 

The Land Institute's closest neighbors Wichita State University 
gave a vivid portrait of the 

early Plains Village Tradition in a talk at the 1993 
Prairie Festival. To cope with the dryness and extreme 
variability of climate on the Plains, these people relied 
on a broad, diverse diet. They were not specialists, but 
generalists who spread their bets. Their small fields 
(perhaps an acre or two per family) were placed in 
wooded bottoms, which could be cleared sufficiently 
for hoe culture with a minimum of effort, by girdling 
the larger trees and burning the underbrush. This 

over-hunting is debated among anthropologists, but 
humans obviously had a hand in the matter. A single 
species of large grazer, the "dwarf" bison known to his­
tory as the buffalo, survived to dominate the North 
American Plains. For most of the next ten thousand 
years, bison provided the focal point around which 
Native life in this part of the world seems to have 
revolved-although again, buffalo were only the cen­
tral element in a broad-based foraging way of life. It 
has been argued that among the large grazers bison 
survived because they had a higher reproductive rate 
and were better adapted to human hunting-indeed, 
like humans they were relative newcomers to Ame1ica, 
crossing from Asia some 40,000 years ago. Historian 
Dan Flores writes "in an ecological sense, bison were a 
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Flint tools of Central Kansas (courtesy of Harley Elliott). 

location of the fields also provided shelter from the 
winds, conserving moisture. After a few years of culti­
vation had depleted the available nutrients, a new field 
would be opened in the typical pattern of "swidden" 
farming. These gardeners planted a polyculture of 
corn, bean, squash, and sunflowers together in the 
same field, along with several now-disused native crops 
including "little barley," marsh elder and a domesticat­
ed variety of Chenopodium. They also gathered a great 
many roots, nuts and berries, ate shellfish, and hunted 
an extraordinary range of animals-everything from 
bison to shrews. The bones of 51 animal species were 
found in the excavation of a single lodge. About the 
only thing they didn't eat were grizzly bears, bats, and 
the odd weasel. 

The Plains Village people made especially good 
use of rodents, particularly pack rats (whose above­
ground nests are easy to find), rice rats (which 
flourished on the weed seeds found in abandoned 
fields), and even deer mice. All of these creatures store 
a great many seeds and nuts, and Blakeslee beHeves 
the people simply harvested the rodents along with 
their granaries, yielding a kind of instant stew. This 
omnivorous diet, along with their multi-cropped gar­
dens, allowed people to find something to eat through 
all the unpredictable swings of the Plains climate. Later 
Plains Village people ( such as the Wichita and 
Pawnee) did not have quite so broad a diet, and seem 
to have moved toward a greater reliance on bison 
hunting in seasonal rhythm with planting and harvest­
ing their gardens. 

After about 1300, horticultural people disappeared 
entirely from the Smoky Hill River, and cultural 

patterns throughout the Plains seem 
to have undergone another shift 
over the next century or two. Why 
this occurred is not clear-it has long 
been attributed to drought, but may 
have simply been cultural evolution. 
In fact, the Smoky Hill horticultural 
tradition may have flourished dur­
ing several centuries of dry weather 
that made bison scarce, necessitat­
ing a broader food-base; while a 
cycle of wetter years beginning in 
the 14th century may have caused a 
resurgence in bison hunting that 
lasted until the transformation of 

life on the Plains in the 19th century. Climate scientists 
have learned that the effects of changes in weather pat­
terns are so localized that it is dangerous to generalize 
over regions as large as the Great Plains, except at the 
level of the broadest long-term swings such as glacial 
cycles. It will be a few years yet before the emerging 
picture of the Native people of this region, and their 
changing relationship with the prairie landscape gains a 
satisfying coherence. 

We do not know if there was a village or home­
stead of the Smoky Hill people in the immediate 
vicinity of The Land Institute. But they were not far 
away, and their diversified, flexible approach to this 
landscape should never be far from our thoughts. One 
is struck simultaneously by the dynamism with which 
various Native peoples responded to this changing 
land, and by their success in finding ways to live here 
for such a long time. Both their adaptability in the long 
run, and the relative stability of their adaptations in the 
short run, should give our brashly confident, bull-mar­
ket culture something to ponder. 

Sources: 

Donald Blakeslee, "Prehistoric Horticulture in the Great Plains," talk deliv­
ered at Prairie Festival, 1993. 

Dan Flores, "Bison Ecology and Bison Diplomacy: The Southern Plains 
from 1800 to 1850," Journal of American History, 1991. 

Waldo R. Wedel, "Holocene Cultural Adaptations in the Republican River 
Basin," in Brian W. Blouet and Frederick C Luebke, eds, The Great Plains: 
Environment and Culture, 1979. 

Harold and Marge Reed, and Harley Elliott, presentations at The Land 
Institute, 1995/6. 
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The Native Landscape 

Tammy Hinman 

The horticultural people of the Smoky Hill River 
Valley disappeared from the area of what is now 
Saline County about the year 1300. The reasons for 
their departure are unknown, although many specu­
late that it followed a prolonged drought. What was 
once a landscape dotted with horticultural home­
steads and villages was replaced by a hunting ground 
frequented by several surrounding tribes. We are 
unsure how great an impact these peoples had on 
the prairie ecosystem through hunting and burn­
ing-this paper will review some of the leading 
theories. From the 1700's, encroaching Europeans 
increasingly influenced the Native people's relation­
ship with the land, and finally replaced it ~ntire~y. 

By the 16th century, farming and huntmg tnbes 
formed villages to the north, south, and east of 
Saline County. The Wichita were one of the earliest 
historic tribes in central Kansas and were found 
around the Arkansas River valley to the south. The 
Pawnee ( who were probably descended from some 
of the people of the Smoky Hill) farmed along the 
Republican River valley in northern Kansas. The 
Kansas and the Osage situated their villages in 
southern Missouri and Arkansas, respectively. All of 
these tribes knew of the great buffalo herds in the 
Smoky Hill and Arkansas River valleys. They either 
hunted in the Saline County area or passed through 
on their way west. Until the late l 700's, this overlap in 
hunting areas apparently did not cause much conflict. 

These historic tribes practiced dual subsistence 
economies. In their home villages they grew a triad 
of domesticated species: corn, beans and squash. 
They typically farmed the fertile flood plains and 
relied on periodic flooding, slash-burning and nitro­
gen-fixing legumes to return nutrients to their fields. 
From this agricultural base along the river valleys 
they launched seasonal hunting trips onto the Plains. 

Most of these tribes went on two hunts that last­
ed several months, one in early summer after 
planting, and the other in late fall after harvest. 
Corn and beans provided food en route to the hunt. 
They also gathered edible and medicinal plants 
along the way. Caches of the Wichita reveal 
carbonized wild plums, which are still prevalent in 

remaining prairies and along waterways in Saline 
County. The Pawnee robbed wood rat nests for . 
ground nuts. On their summer hunts, they also rehed 
on prairie turnips, pomme blanch, and wild plums. 
Trips were often arranged to take advantage of these 
resources. It is possible that over the centuries, 
Native people encouraged the spread of certain 
"wild" plants they found most useful. 

The Plains Indians may have had a more sweep­
ing influence on the prairie through the use of fire. 
The prairie ecosystem evolved with fire, which dis­
courages invasion by shrubs and trees. We know 
historic Indian tribes set fires on the prairie. What is 
not so well understood is the extent of this deliber­
ate burning, or the reasons for it. Was lightning the 
primary cause of prairie fires, or did people more 

Tammy Hinman examines a native 
herb 

often set them? 
Were humans a 
significant or even 
necessary part of 
the evolution of 
the treeless 
prairie? These 
issues have been 
debated for the 
past century, and 
are not yet settled. 

Some paleo­
botanists, 
anthropologists 
and historians 
believe that the 
Plains Indians 
burned to main­
tain open land to 
increase forage for 

the buffalo herds. Other scholars discount this incen­
tive for burning mid-grass and tall-grass prairies, 
because the great buffalo herds were primarily 
found west of the 98th meridian, in the short-grass 
prairies. The 98th meridian borders western Saline 
County, so it is questionable how many buffalo were 
found here. However, much remains unknown about 
the migrations and grazing habits of these animals, 
and about how they responded to long-term drought 
cycles and hunting pressure. 
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Whether or not human burning to encourage 
bison had an important impact on the prairie ecosys­
tem, the introduction of the horse certainly did. The 
Plains Indians acquired horses during the 1700's. 
Owning horses became a mark of prosperity and 
status. The horse made the Native people more 
efficient buffalo hunters, but posed new ecological 
problems. As horse herds grew in size, it became dif­
ficult to feed them in the winter. The Pawnee relied 
on cottonwood bark as a substitute for hay, causing 
them to move repeatedly. The early winter hunt 
became as much a search for horse feed as for meat, 
as both bison and horses were drawn to the more 
nutritious grasses found in short-grass prairie during 
the dormant season. 

Late winter was an especially lean time. 
Historian Richard White, in Roots of Dependency, 
claims that the Pawnee's prairie fires were set pri­
marily to induce early feed for horses, rather than 
for buffalo. The Pawnee regularly burned in the fall 
which increased early grass growth in the spring, 
precisely when the Pawnee most needed horse feed. 

Interns get acquainted with native tallgrass prairie 

They set fires in the vicinity of their lodges and 
along their hunting routes in the Platte, Republican, 
Blue and Smoky Hill River valleys. They did not 
burn the entire area annually, but about every third 
year. George Catlin, an early explorer, wrote of the 
Plains Indians, " ... many times the fires were 
deliberately set for the purpose of getting a fresh 
crop of grass for the grazing of their horses and also 
to make easier traveling in the summer." 

Along with the horse came ready access to guns 
and trade. This caused the Plains Indians to place 
even greater importance on the buffalo hunt, which 
depleted the herds and led to territorial disputes. 
The emphasis on the hunt eventually caused the 
Osage people to abandon their horticultural ways 
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completely. With 
their new depen­
dence on the buffalo, 
the Osage ventured 
further west into the Smoky 
Hill River valley where con­
flicts began to arise with the 
Pawnee and the Wichita who 
were already hunting 
this ground. 

The Pawnee became a 
constant threat to the Osage, challenging 
them to the great buffalo herds found in 
the upper Arkansas and Smoky Hill 
River valleys. The Osage allied with the 
Kansas in the 1760's and drove the 
Pawnee further north to join their 
Nebraska relatives, and forced the Wichita further 
south. The Pawnee continued to use the hunting 
ground along the Smoky Hill River and fought with 
the Osage through the 18th and early 19th centuries. 

By the 1800's, the Europeans began to have a 
more direct impact on the Native inhabitants of 
Kansas. An 1825 treaty placed the Osage and the 
Kansas on reservations in the eastern part of this 
state that were only a fraction of their original 
grounds. This treaty also relocated many Native 
peoples from the Eastern states to reservations 
nearby, which they were assured would be their 
last move. The presence of 10,000 friendly 
Kickapoos, Delawares, Sacks and Foxes, Shawnees, 
Pottawatomies, Kansas, Ottowas, Wyandotes and 
Osage posed a more immediate obstacle to insa­
tiable white settlers than the famed warriors of the 
Western Plains. The publication of the 1853 
Kansas/Nebraska Territory map solved this "prob­
lem" by labeling reservation boundaries 
ambiguously. The lack of precise boundaries opened 
the area up to squatters and eventually led to yet 
another relocation of these tribes to Oklahoma 
Indian Territory. 

During this time of rapid white settlement, a bat­
tle apparently took place at Indian Rock in what is 
now Salina. Details of the battle are sketchy, but it 
became one of the city's "founding myths." While 
on a hunting trip, Native Americans from the reser­
vations (the "civilized Indians") were attacked by 
the Western Plains tribes (the "wild Indians"). A 
Cheyenne later told an early settler that the battle 
ended on Indian Rock, where the "civilized tribes" 

eventually forced the Western tribes to 
retreat, after much bloodshed. According to 
local legend, this battle paved the way for the 
establishment of Salina. Founder William 
Phillips, upon hearing of the battle's outcome, 
decided to settle here knowing that the 

Natives who won the battle were 
tractable and not a threat. 

The Plains Indians use of the 
landscape was not stagnant or sta­
ble. Like the ecosystem itself, they 
were constantly adapting their 
ecological regime to changes in cli-

mate, species migration 
and cultural evolution. 
What remains unclear is 
to what extent these 
people influenced the 
prairie ecosystem with 
their hunting and burn­
ing practices. By the 
time these land-use pat­
terns were observed and 
recorded by whites, they 

had already been changed by the advent of the 
horse. But there is still a question as to whether the 
horse caused a radical transformation of hunting and 
burning, or simply modified ways of manipulating 
the prairie that had long been established. When the 
whites began to trade and then to settle in the 
region, their impact was more direct. The Native 
land-use pattern first intensified to meet market 
demands, and then disappeared. 
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Jim Boyd 

Land, The Land, Homeland: that which we live on, 
that which we live from. Our use of land and our 
attitudes toward it help define our cultural tradi­
tions. A history of land settlement in the United 
States, and the Great 
Plains in particular, can 
speak volumes about 
the economic values 
that have shaped our 
country and which 
persist today. 

The white European 
societies that estab­
lished themselves on 
this continent were in 
most cases quick to 
replace the old feudalis­
tic style of land tenure 
with a mixed system of 
private freeholds and 
State-owned lands. In 
the early years of 
American indepen-
dence, the new state 

Jim Boyd 

governments and the federal government, driven by 
expansionist interests, acquired immense tracts of 
land occupied by the Native Americans and claimed 
as territories by the English, French, and Spanish. 

With an independent spirit and a vast frontier of 
cheap or easily acquirable lands rich in natural 
resources, the new nation grabbed all it could with 
the express purpose of getting it into the hands of 
private persons. In this way, the government could 
facilitate settlement of the continent and generate 
revenues to support itself and pay off war debts. 

Privatization of land was the popular demand, 
and the State, as well as many who purchased land 
from the government, entered into the land busi­
ness. From our very inception as a nation, land and 
its products were viewed as capital or commodities 
to be bought ( or stolen) and sold as a way to make 
money, and used with very few restrictions. This 
cultural tradition has persisted to the present, and is 
arguably responsible for many of the abuses the land 

has suffered. If we are to create a sustainable human 
existence on this land it may be necessary to rethink 
our approach to exclusive and unfettered land 
ownership and use. 

The physical basis for disposal of the public 
domain was provided by government land surveys 
that imposed a rectangular grid upon the landscape. 
The grid provided a way to partition the land into 
small, salable units, but it was constructed and 
imposed with little regard for natural topography. 
East-west base lines and north-south meridians were 
established bounding a series of square townships, 
six miles to a side, subdivided into square mile sec­
tions, further divided into quarter sections, and so 
on-with periodic corrections to accommodate at 
least the curvature of the earth. This facilitated 

locating, buying and sell­
ing parcels of land. 
Eventually all the land in 
the U.S. was included in 
the survey except the 
thirteen original states, 
Vermont, Kentucky, 
Tennessee, parts of Ohio, 
and all of Texas. 

With the imposition of 
the grid and the estab­
lishment of regional land 
offices, the disposal of 
the large public domain 
had become institutional­
ized. Minimum tracts of 
640 acres (later 160 
acres) were sold at public 
auction at $1/acre and 
up, cash. In addition to 

these sales, large tracts of federal land were given to 
railroads as a way to subsidize a national transporta­
tion system. Also, state governments received 
sections of land to help finance public schools. Once 
the land was acquired from the government it could 
freely be bought and sold on the private market. 
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These land disposal policies were promoted as a 
way to facilitate expansion west and settlement of 
the new territories by small family farmers. But at 
$1/acre and with the minimum acreage sale 
restriction, it was primarily large investors who were 
able to purchase government lands and monopolize 
land holdings. The small family farmer often had to 
go to the land speculators to buy smaller parcels, at 
higher prices, and on credit. In turn, many of these 
first settlers also got into the land speculation game 
by staying a short time, making some improvements, 
selling off, and moving on to new homesteading 
opportunities further west. 

The Great Plains became a part of the 
systematic, continental land grab with consumma­
tion of the Louisiana Purchase in 1803 by president 
Thomas Jefferson. In 1854, after the Native 
Americans had been largely subdued and confined 
to shrinking reservations, the Kansas Territory was 
opened up and the westward expansion of white set­
tlement continued. A few years later, the 
privatization of land was further accelerated by the 
passage of the Homestead Act and the Federal Land 
Grant Act in 1862. 

The Homestead Act, in the spirit of Thomas 
Jefferson's agrarian ideals, was ostensibly an effort 
by the government to provide free land to settlers as 
a means of alleviating the bad economic conditions 
of eastern urban factory workers. An adult citizen 
could settle on 160 acres, 
reside on the claim for five 
consecutive years, and sub­
sequently own title to the 
land in fee simple. But 
there may have been other 
motives and interests 
behind the passage of the 
Homestead Act. Large 
capitalized cattlemen and 
timbermen used provisions 
in the act to obtain valu­
able land at very low 
prices. And even though 
the intent of this act was to 
foster the build-up of com­
munities of small farmers, 
which it did to a certain 
extent, it was not the pri­
mary means of land 
disposal on the 
Great Plains. 

Along the Grid 

The Federal Railroad Land Grant Act of 1862 
was another government policy designed to expand 
settlement into the new territories and promote 
commerce. To help finance construction of railroad 
lines, the federal government granted public lands to 
the railroad companies. They received every 
alternate section of land for ten sections in width 
along the constructed railroad line, or 6,400 acres 
per mile. The Kansas Pacific Railroad arrived in 
Saline County (which is were The Land Institute is 
located) in 1867, and was granted almost half the 
land in the county. The railroad companies actively 
recruited immigrants in Northern Europe and the 
Eastern United Sates to ride the train west and buy 
the land. Many sections of railroad land were also 
acquired by speculators dealing in real estate. 

So, individual families and larger ethnic groups 
came to the Great Plains by wagon and train. Those 
wanting to own land acquired it through purchase 
from the government or land grant railroads and 
other private owners, and through the use of the 
homesteading process. Of the federal lands 
distributed between 1860 and 1900, 80 million acres 
were distributed through the Homestead Act, 108 
million were sold through public auction, and 300 
million acres were granted to the states and rail­
roads. Together, land policies and railroads 
accelerated the pace of settlement. By 1870 the 
Kansas Pacific Railroad had reached Denver and by 
1890 white settlement had reached the extreme 
western border of Kansas. 

Small farmers were not the only ones attracted 
to the Great Plains. After the Civil War, the remain­
ing buffalo in Kansas were slaughtered in large 
numbers, and the last of the Native peoples were 
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forced to move to reservations in 
Oklahoma. With the buffalo and 
Native Americans gone and the 
railroads branching further west, 
longhorn cattle from Texas were 
driven over the Chisholm trail 
into central Kansas to be grazed 
on "free range" along the way 
and then exported to Eastern 
markets via railroad depots at 
Abilene, Newton, Wichita and 
other "cow towns." Inevitably, 
conflicts between farmers and 
cattle ranchers followed which 
resulted in the enactment of the 
Kansas Herd Law in 1871. This 
law allowed counties to restrict 
cattle grazing on the open range, 
requiring a rancher to herd his 
cattle or to fence his pastures and 
to pay damages if his cattle 

Kitchen shelf. 

destroyed other people's property. Saline and 
Dickinson counties adopted this law in 1871, fol­
lowed by other counties in the state. By the 1880's 
the invention of barbed wire allowed land to be 
cheaply fenced. Although most range was enclosed, 
the cattle industry remained an important part of the 
Great Plains economy, aided by the expansion 
of the railroads. 

But the railroads also provided "sod-busters" 
with access to eastern grain markets via Chicago and 
other rising Midwestern trade centers. Businessmen, 
grain merchants, boosters, and railroad interests all 
promoted the settlement of the plains and cultiva­
tion of the land. The growing Eastern and European 
markets enticed farmers to raise cash grain crops. 
Corn, for the large cattle and hog feeding industry 
and later, wheat, for eastern consumption were the 
grain crops most commonly grown for export from 
the region. 

The early pioneers came with their Eastern style 
of agriculture and the prairie sod was broken open. 
A rich and fertile soil was exposed in which crops 
could be grown to sustain their families. But the cli­
mate was harsh and unpredictable, and in the late 
1800's many early settlers left Kansas, especially 
from the western high plains region, due to 
droughts, depression, and grasshopper invasions. 
But many stayed, persevered, and prospered, and 
the conflicts between the sod-busters and cowboys 
were steadily won by the grain farmers, with the cat­
tle drives forced to move west. Smaller-scale cattle 
raising was integrated into a more settled pattern of 
land-use in central Kansas. 

Undoubtedly, Eastern politics 
and Eastern markets had a pro­
found influence on the nature 
and extent of white settlement 
on the Great Plains. And as with 
the imposition of a rectangular 
grid upon the landscape with lit­
tle regard for its topography, 
eastern agriculture was imposed 
upon the land with little regard 
for its ecological limits. This 
established a hard-driving pat­
tern of plains settlement and 
land use which would have grave 
consequences later on, in the 
erosion of both soil and rural 
communities. 

White European settlement 
of the Great Plains is a fascinat­
ing example of expansionism and 
the independent, frontier mental­

ity put into practice. Never before in history had so 
much land become available and distributed to pri­
vate hands in such a short amount of time. It took a 
mere forty years after the opening of the Kansas 
Territory for white settlement to reach its 
western border. 

The constantly growing demand for land and its 
resources, and the pursuit of higher standards of liv­
ing fueled this takeover. And because the profit 
motive dominated the manner in which land was 
used, ecological considerations were subordinated. 
This would become evident in the 1930's with the 
dust bowl disaster and continues today with soil ero­
sion, water and air pollution, and the like. Given this 
cultural heritage and its inherent potential for 
destruction, it is important for all of us to re-think 
the way in which private rights in land are defined. 
For we all depend upon the land for our survival, 
and future generations depend on it as well. It may 
be time for a new cultural tradition to emerge. This 
will require from all of us respect and reverence for 
the land, and a greater measure of collective respon­
sibility for its care. It is important to remember what 
has been stated so well in the past: No one owns the 
Land, the Land owns us. 

The Land Report 18 



r 
Jon Richardson 

The craft of good farming has been lost by today's 
agribusinessmen, according to many critics of mod­
ern agriculture. This implies that in order to 
understand good farming we ought to look to the 
past. But what kind of farming, good or otherwise, 
we discover will depend on what part of the country 
and what time period we choose to look at. Our 
immediate predecessors on this land, the first 
European farmers of Saline County, probably never 
farmed with the ecological sophistication of the 
Amish. However, their farms were impressive in 
other ways that may be particularly relevant to the 
modern farm crisis. The farms that were established 
here between 1860 and 1900 often ran on a 
shoestring budget, yet 

Institute's classroom, Richard and Anna Ottmans, 
arrived in 1867. They situated their 160-acre claim 
inside an oxbow of the Smoky Hill River, to include 
plenty of riverside timber, about a hundred acres of 
good bottomland soil and, on the east side of the 
river, forty-odd acres of less fertile upland where the 
classroom now stands (see map p. 20). Their farm 
began with two horses and $50 worth of equip­
ment-probably a ~teel walking plough, a harrow, a 
wagon, and various hand tools. Over the first few 
years they used rails, probably split from the trees 
on their own land, to fence in ten acres of prairie as 
pasture for their stock; and they gradually broke out 
the fertile bottomland, having about 50 ploughed 
acres by 1875 and 100 by 1885. 

Some neighboring farmers began with more 
stock, but few had much more equipment. Although 
one farm report editor calculated in 1862 that a thor-

oughly modern 160-acre 
farm required about 
$1,000 worth of equip­
ment, in 1885, with their 
farm established and 
thriving, the Ottmans 
still reported only $50 
worth of implements. 

were almost entirely 
self-sufficient and 
proved amazingly 
resilient in the face of 
frequent crop failures 
and steadily declining 
grain prices. These 
farms weathered crises 
that often send modern 
farms straight into ruin. 
They achieved this 
remarkable resilience 
by keeping their capital 
investment and costs 
low, by relying on a 
diverse mix of opera­
tions, and by producing Jon Richardson doing cover-class analysis 

The Smiths across the 
river had only $30 worth, 
and even rich Mr. Jones 
to the west, farming 320 
acres, reported only $200 
invested in implements. 
These farmers kept their 
equipment costs low by 
buying second-hand 
machinery, by sharing 
equipment with neigh-for their own needs 

before selling grain on 
the national market. 

The town of Salina was founded in 1858 by 
William Phillips, an Eastern newspaperman who 
made an educated guess that the Kansas Pacific rail­
road (soon to become the Union Pacific) would 
route its line through the Smoky Hill River valley. 
Settlement here lagged until 1866, when the railroad 
officially announced that this would indeed be its 
route. With reliable access to Eastern markets 
ensured, a land rush followed, and most of the good 
land in Saline County was claimed by 1870. 

Most settlers arrived here with little money and 
material goods. Luckily, cheap land was available­
from $1.25 to $3.00 an acre if bought from land 
agents, or for free if homesteaded. The settlers who 
homesteaded the land that underlies The Land 

bors and relatives, by 
hiring custom crews to 

do their reaping and threshing, and most of all, by 
making do with far less equipment than the 
"experts" of the time considered necessary. 

Once farmers had some land broken out, they 
faced planting decisions. Winter wheat was the most 
profitable crop per acre, if everything went well. 
Robert Muir, farming on the outskirts of Salina, 
recorded in his letters yields of thirty bushels an acre 
and more that sold at a dollar a bushel, from 1865 
through 1880. However, wheat was vulnerable to 
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many perils from planting in September through 
harvest in June or July-hard winters, spring 
droughts, and grasshopper swarms often damaged or 
ruined wheat harvests. Corn was a somewhat more 
reliable crop; planted in late spring and harvested in 
the fall, only a hard summer drought or grasshop­
pers would damage it much. Corn also yielded more 
than wheat, sometimes better than forty bushels an 
acre; but as it brought much less per bushel-some­
times less than twenty-five cents-it was usually 
used as feed for the farm stock rather than sold. 

Most farmers also planted small acreages of 
other crops-oats for the horses, potatoes for the 
family, and sometimes experimental crops such as 
millet and sorghum. But one of the most important 
crops in Saline County was not planted at all. This 
was grass from tracts of unbroken prairie, which 
could be grazed directly as pasture or harvested in 
late summer for a nutritious and high-yielding hay. 
While prairie pasture or hay meadow was probably 
less profitable per acre than a wheat field, the only 
labor it required was fencing (for pasture) or har­
vesting (for hay). Then too, grass was a very reliable 
crop; only the most extreme drought would damage 
it. The harvested hay could be sold for cash, but was 
more often fed to stock on the farm. 

First Settlers in the Neighborhood 
of The Land Institute, 1865 - 1875 
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Most years, the Ottmans planted about two­
thirds of their ploughed acreage to wheat and 
one-third to corn, plus an acre or so of oats and an 
acre of potatoes. They also had ten acres of fenced 
prairie pasture, and cut fifteen tons of hay in 1885. 
Their allocation of cropland to wheat first, corn sec­
ond and an acre or two of special crops was typical 
for most farmers in Saline County, and seemed to 
provide good crop security. Since wheat and corn 
had different growing seasons, it was less likely that 
one spell of bad weather or of grasshoppers would 
ruin both crops. In the occasional calamity years 
when neither came through, the grass at least could 
usually be relied upon to keep the working stock in 
hay and the family in milk and meat. 

Besides the crops, there were of course a variety 
of animals without which these farms could not have 
survived. Besides the indispensable team of horses, 
the Ottmans kept two milk cows, two other cattle, 
nine hogs and an unspecified number of chickens at 
the time of the 1885 census. All of these animals 
made good sense for their farming and household 
economy. The milk cows required constant attention 
and good feed, but provided a supply of milk and 
butter. The beef cattle required little care and could 
feed themselves for most of the year on prairie pas­
ture; and the pigs and chickens would eat kitchen 
scraps and other waste. During the winter, all of 
these animals might need some corn, but corn was 
usually plentiful. 

Sometime before 1875, the Ottmans also began 
establishing what grew into a considerable 
orchard-several hundred apple, peach and plum 
trees and a lone pear. By 1885 they also had an acre 
of blackberry canes, an acre of sweet potatoes, and a 
vegetable garden. Most of their neighbors were simi­
larly zealous in improving their farmsteads, planting 
orchards, berries, grapevines and woodlots accord­
ing to their taste. A few enterprising families 
kept bees. 

With their farms producing meat, milk, butter 
and eggs as well as the crops and garden produce, 
farm families needed little food at all from town, 
although they usually bought sugar, salt, white flour, 
coffee, and some niceties if they could afford to. The 
farm infrastructure likewise required few inputs that 
were not produced on-farm. Fencing, fuel and lum­
ber came mostly from the woodlot, traction and 
transportation from the horses (which ate the grass, 
corn and oats). Most farms had just a few significant 
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STAFF MEMBERS 
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Salina: 
Marty Bender 

Heather Brummer 
Wes Jackson 

Stephanie Krug 
Joan Olsen 
Rob Peters 
Tina Ray 
Jon Piper 

Alice Sutton 
Ken Warren 

Jack Worman 

Matfield Green: 
Ron Armstrong 
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FINANCIAL STATEMENTS 

SUMMARY BALANCE SHEET 

JUNE 30, 1996 
Assets 

Current Assets 
Property & Equipment 
Pledges Receivable 

& Deposits 
Total 

6/30/96 

649,098 
892,723 
71,900 

$1,613,721 

Liabilities & Fund Balances 

Current Liabilities 
Deferred Grants, Pledges 
Fund Balances 
Total 

19,762 
272,627 

1,321,332 
$1,613,721 

6/30/95 

519,159 
849,442 

2,900 

$1,371,501 

27,506 
148,825 

1,195,170 
$1,371,501 

STATEMENT REVENUE & EXPENSES 

YEAR ENDED JUNE 30, 1996 
Revenue 

Friends of The Land 
Individual Grants 
Foundations 
Corporations 
USDA 
Interest 
Miscellaneous 

Total Revenue 

Expenses 

Program Services: 
Education 
Research & Conserv 
Sunshine Farm 
Interns 
USDA, Pew, Arts 
Matfield Green 

Total Program 

Support Services: 
Management,genl 
Fundraising 

Total Support 
Total Expenses 

Excess Revenue/Exp 
Fund Balance Begin 

Fund Balances, 
End of Year 

6/30/96 

111,836 
114,925 
389,741 

14,964 
50,000 
23,605 
25,608 

730,679 

109,440 
79,050 
87,168 

102,565 
53,410 
59,214 

490 847 

42,505 
71,166 

113,671 
604,518 

126,162 
1,195,170 

$1,321,332 

95,611 
157,841 
277,041 

14,868 

17,769 
14,602 • 

577,732 

82,311 
95,642 
78,332 
91,299 
14,156 
35,997 

397 737 

48,408 
69,613 

118,021 
515,758 

61,974 
1,133,196 

$1,195,170 



Please mark your calendar! 
Presentations by many speakers, music, barn dance, poetry, art, food, fellowship, prairie walks; 

If you are on the mail list for, this Land Report, you will receive a registration invitation. 

NATURAL SYSTEMS AGRICULTURE 

Can we solve the 10,000myearmold problem of agriculture? The 
tendency of all natural ecosystems is to increase their ecological 
wealth. All prairie, left alone, recycles its materials, sponsors its 
own fertility, runs on contemporary sunlight, and increases its 
biodiversity. Agricultural systems tend otherwise. Our long­
term goal is to develop a biodiverse, perennial grain agriculture 
( a mimic of wild grassland ecosystems) that preserves soil, 
requires minimal or no fossil fuel inputs, yields adequately, and 
does not rely on harmful synthetic chemicals for fertility or pest 
management. 

HIGHLIGHTS OF FISCAL YEAR 1996 

◊ The Land Institute celebrated its 20th anniversary. 
◊ Publications continue to substantiate our assertions about 
the feasibility of Natural Systems Agriculture. Staff continued 
to publish papers on our research findings. 
◊ New Research Assistant working with Jon Piper. 

◊ Developing Perennial Grains In autumn 1995, data from 
1994 and 1995 growing seasons were used to select the 
gamagrass stock to plant out in 1996. Criteria for selection 
included high seed yield and low disease level. Nearly 2,000 
seedlings were transplanted into two field plots. In 1997 we will 
begin evaluating these plants for the next round of selection in 
1998. 
◊ Perennial Polycultures A study begun in 1991 has 
provided evidence for high. seed yield in some perennials, 
overyielding in perennial polyculture, legume provision of 
nitrogen fertility, improvement of soil quality with time, and 
polyculture management of insect pests and plant disease. 
◊ In Spring 1996 we established a new set of 5-year plots 
containing four perennial grain candidates: eastern gamagrass, 
Illinois bundleflower, mammoth wildrye, and Maximilian 
sunflower. The study's objectives are to measure seed yield of 
perennial grains in monocultures versus mixtures, examine 
weed biomass and weed species composition in perennial grain 
monocultures versus mixtures, and document changes in soil 
quality over several successive growing seasons. 
◊ Biodiversity Restoration This experiment, begun in 1994, 
uses four initial diversity treatments containing from four to 16 
perennial grassland species. This year we saw that weeds 
decline faster in high-diversity plots. Earlier we found that 
overall diversity, percentage of legumes and composites, and 
establishment success increased with initial diversity. 

SUNSHINE FARM 

The Sunshine Farm Research Program has been exploring the 
possibilities of farming without fossil fuels, fertilizer or 
pesticides by utilizing a combination of renewable energy 
technologies, innovative management practices and biological 
processes to raise crops and livestock. The Sunshine Farm is 
designed to fuel itself by sunlight, have tighter nutrient cycles, 
include soil-conserving perennial plants, and feature plant and 
animal diversity. 

The program goal is to determine n:iore accurate ecological and 
energetic costs for food. The currency we use is energetics, not 
dollars, because our system undervalues ecological factors or 
ignores them. The purpose is to help reduce our national 
dependence on non-renewable resources for long-term food 
security. Information from this program could be used to: aid 
farmers and researchers in making the agricultural transition to 
using renewable energy technologies, and to help farmers and 
politicians identify and formulate more effective agricultural 
policies. 

HIGHLIGHTS OF FISCAL YEAR 1996 

◊ First Farm Field Day generated interest from farmers 
across Kansas in our renewable energy technologies and 
sustainable practices. 
◊ Traction for farm operations from both Percheron draft 
horses and biodiesel tractor running on fuel from oilseed grown 
on farm. Tractor is used in some operations which require more 
power or to speed an operation when weather openings are 
narrow. 
◊ Photovoltaic solar cells donated by Western Resources, our 
regional utility, are fully operational providing power for the 
farmhouse, barn, electric fence and water pump. 
Research projects on the Sunshine Farm completed during this 
fourth field season: 
◊ Crops harvested: grain sorghum, wheat, oats, alfalfa, sweet 
sorghum, pearl millet, cowpeas, sunflowers, soybeans, all in 
strip crops to provide nitrogen, reduce soil loss, control weeds, 
and manage pests. 
◊ Integrated longhorn cattle with cropland by grazing 
yearlings and calves in fall and winter on strips of crop residue 
and legume cover crops (transfer manure to cropland). 
Rhode Island Red egg-layers (50) raised in portable hen house 
and create compost by scratching large amounts of old hay and 
straw. Broilers (75) raised in portable pen pulled through alfalfa 
strips to provide fresh feed and return nutrients to soil. 



SATURDAY SUNDAY, MAY 24-25, 1997 

Feeding our world and having it too. 
How can we combine sustainable farming and forestry with protecting biodiversity? 

If you are not on the mail list for this Land Report, request program-registration: 
Alice Sutton, The Land Institute, 913-823-5376, fax 913-823-8728, theland@igc.apc.org 

FISCAL YEAR 1996 

MATFIELD GREEN 

Over 60 years ago, Aldo Leopold warned that two groups 
barely seemed aware of each other: " .. one studies the human 
community, almost as if it were a separate entity, and calls its 
findings sociology, economics, and history. The other studies the 
plant and animal community and comfortably relegates the 
hodgepodge of politics to 'the liberal arts.' The inevitable 
fusion of these two lines of thought will, perhaps, constitute the 
outstanding advance of the present century." 

At Matfield Green, our educational and research programs 
hope to offer imagination and information to help minimize 
dependence upon non-renewable resources and maximize 
possibilities for cultural innovation and adaptation in rural 
agricultural communities. When available twenty-five years 
from now, Natural Systems Agriculture will need human 
agricultural communities where livelihoods are consistent with 
what Natural Systems Agriculture has to offer. 

We are not in Matfield Green to "improve" the town. That 
would be presumptuous. We are there to be in the context of a 
place that has been losing population, as well as environmental 
and social capital, since it peaked last century. Matfield Green 
seems a good place to gain clarity about the nature of the 
conflict between nature's economy and the human economy. 
The effort to discover how cultures can become economically 
and environmentally sustainable will be a very long journey. 

HIGHLIGHTS OF FISCAL YEAR 1996 

◊ The 1938 grade school building has been outfitted and 
renovated including electrical and plumbing systems, ceilings, 
painting, window screens and is being used for meetings and 
conferences. 
◊ Meetings are regularly held in the school of the Tallgrass 
Prairie Producers Co-Op, four Elderhostel groups held 
programs there, Kansas Natural Resource Council held its 
annual meeting and will again. Board member Terry Evans 
collaborated with Chase County High School for a workshop, 
Seeing Homeland for students to explore land use through 
photography and writing. 
◊ A study of the ecological history of Matfield Green and a 
portion of the surrounding creek bottoms and range was 
conducted, including GIS mapping. This gives us a base from 
which to draw meaningful boundaries and better understand 
the interplay of forces and the expenditure of ecological capital 
by human community. 

INTERN PROGRAM 

We provide graduate level interns with a ten-month experience 
that splits indoor and outdoor work roughly fifty-fifty, balancing 
classroom learning, research and hands-on farm work. Recent 
interns have plowed fields with tractors and draft horses, 
planted experimental fields, managed cows and chickens in 
grazing and meat production experiments, and chopped 
firewood for stoves that heat the classroom. Interns also led 
tours for visitors, provided photographs and articles for The 
Land Report and help in development, publications, 
maintenance, library and seed room. 

Academic instruction includes study of conservation issues, 
theory and practice in sustainable agriculture, and the ecology 
necessary to understand and contribute to the Land Institute's 
major goal - using nature as standard, to develop a grain 
agriculture which mimics the native prairie comprising 
perennials grown in mixtures. 

Seminars involve students and instructors alternately presenting 
material for group analysis. The small class size of eight to ten 
interns ensures involvement and individual attention. We strive 
to develop critical thinking on broader issues of sustainability 
and readying students to contribute professionally and become 
effective agents for changing how the world farms. 

We do not confer grades or degrees. The high quality of our 
interns, instructors and staff ensures a first-rate learning 
experience. Many interns go on to graduate programs or jobs in 
sustainable agriculture. 

INTERN AccoMPLISHMENTSlN1996 

In 1996, interns worked with our ecologists to plant, maintain, 
collect data and prepare analyses on 10 field experiments. 

They were: 
breeding eastern gamagrass as a perennial grain, 
perennial polyculture as an assembled plant community, 
seed yield of four perennial grain candidates in monocultures 

and polycultures, 
1996 strip cropping at The Land Institute's Sunshine Farm, 
energetics for broiler production in a portable pen, 
energetics for egg production, 
effect of rotational grazing on plant species composition, 
three soil quality experiments on the Sunshine Farm to 

analyze the effects of farming practices on soil quality. 



EDUCATION AND PUBLIC POLICY 

The Education and Public Policy program is dedicated to the 
promotion of critical thinking about the issues of sustainability 
and inclusion of "nature as measure" as we search for increased 
sustainability. We seek to reach our constituents and citizens, 
from farmers to school children to policy makers. We employ 
The Land Report, visitor tours at The Land Institute, many 
presentations by staff every year in diverse settings, special 
events at The Land Institute, participation by interns and staff 
in community affairs, and a stream of writings which we publish 
in scientific journals, books, chapters in books, and magazines, 
as well as invited radio and journalism interviews. 

1997 INTERNS 

Caroline Brock, Cornell College, IA 
( environmental studies and mathematics) 

Alex Crockford, Michigan Technology University, MI 
(biology) 

John Guretzky, University.of Nebraska-Lincoln, NE 
(natural resources - environmental studies) 

Jon Jensen, Luther College, IA 
(philosophy and political science) 

Douglas Haynes, University of Wisconsfo-Madison, WI 
(English) 

Sarah Jack Hinners, McGill University, Montreal 
(geography - environmental studies) 

Andrea Leach, University of Texas, TX ( ecology, evolution, 
and conservation biology) 

Laura Weingartner, University of Missouri-Columbia, MO 
(plant science) 
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Carl V. Herrgesell 
David J. & Renee Hill 
John Hirschi 
Else Ann & Timothy K. Hirzel 
Rebecca T. Hofkamp 
Richard Homeier 
James C. Hormel Revocable Living Trust 
A. David & Barbara W. Horne 
Keim T. & Sylvia' R. Houser 



Bruce F. & Debra K. Howard Wilma W. & Richard L. Righter John M. Armstrong Marc Epard & Kathy Porsch William Kerns 
Norman R. & Dale L. Hoyt Dave Rigsby Thomas J. Arneson Anne Epstein Edwin Kessler Ill 
Mary Hughes Michael E. & Kathleen F. Riordan Arrowhead Mills, Inc. Carl D. & Rilla D. Esbjornson Mil<e Kimball 
Joyce G. Hunt Gordon T. & Barbara A. Risk DeWayne Backhus Robert G. Esbjornson Jonathan M. Kimmelman 
Logan L. Hurst James V. & Sandra E. Risser Elaine Athene Backus Arlen & Lana S. Etling Fred Kirschenmann & 
lncognitl Trust Dorothy Jean & James Paul Robinson Catherine E. Badgley & Gerald R. Smith Beverly B. & Lawrence W. Everett Bernard A. & Judy A. Klemm 
Hunter Ingalls & Mary Emeny Jack A. & Aviva Robinson Family Support Fdn. John S. & Nora B. Baker Margaret S. & S.A. Ewing Jay C. Klemme & Anne S. Wilson 
Dr. & Mrs. J. H. Jackson, Jr. George & Megan Rodes William E. & Sue Ellen Ballard Jean E. Fargo Ulrich Koester & Beth f(autz 
Gordon & Lois E. Jacobson Wallace A. Rogers & Delight Gartlein Jonathan Barker Charles S. Faulkner II Shawn R. Kokenge 
Scott Jamison, M.D. Stephanie A. Rolley & Rodney C, Harms Karen L. Barlow & David L. Reese Pauline R. & N.M. Fellows,'M.D. Sally Koplin 

\ Michael V. & Chantal P. Jennings Donald E. Sanderson Amy Perry Basseches & Joshua Basseches Lisa Ferentinos Gayle Joy Kosh 

j Stephan H. Johnson & Patricia A. Termini Robert C. Sargent Lynn Bauman Ken & Lana Fleischmann James Kotas 
WIiiiam D. Jones Robert F. Sayre Christopher E. Bayham Jeffrey A. & Mary S. Fleming Larry A. & Sharon E. Kramer 
Nicholas Jordan Henry E. & Dianne M. Schaffer Gene Bazan Jan & Cornelia Flora Douglas D. & Janet G. Krueger 
Henry N. Kaldahl Carla R. & David J. Scheidlinger Leroy W. & Marla Beikman Brian Flynn Nelda B. Kubat 
Peter M. Kalvoda Lee & Peter Schoenburg V. Louise Bequette Bernd & Enell Foerster Wendell & Judith Kurr 
John E. Kellogg Kathlyn J. Schoof Ed Berg Kent & Beth Foerster Robert C. & Margaret A. Laatsch 
Sally M. Kendall A.J. & Jane E. Schwartz Alan R. & Miriam Straus Berkowitz J. Thomas Ford Warren B. & Susan Lammert, Jr. 
Peter L. & Solveig M. Kjeseth John H. Schwartz, MD & Linda Boochever Carol & John M. Berry, Jr. Victoria Foth Stuart H. & Virginia M. Lane 
Arthur Klemm Sura Seliger Charles W. & Terry H. Bier Barbara S. Francis & Albert S. Woodhull Loren C. & Elizabeth A. Larson 
David Andrew Knapp & Robert C. Freese Miner & Valetta Seymour George W. & Marie Anne Bird Barbara J. Francisco Louis J. & Ann K. Laux Jr. 
Edith Koeman Elizabeth S. Shank Alan Birkenfeld Timothy & Beth Franklin Edward J. Lawrence 
Thomas M. Kowalski Share-It-Now Foundation Rev. Darryl L. Birkenfeld Rev. Jim L. & Annabel I<. Fredrickson George Lawrence & Barb Jean Schickler 
Egon Kramer Martha J. Shaw Franklin Gene & Emma Evelyn Bissell C. Dean & Elsie L. Freudenberger John Legg 
Paul W. & Pamela P. Lander Eva & Thomas R. Shay Ill Bryce J. & Kathleen Plunkett-Black Phillip Fry & Peggy Miles Angela G. Lehman 
Kanney J. Larwood & Patricia J, Mettler Florence R. Shepard William Blake Chuck Gale Charles W. & Barbara Wertz-Leiden 
Michael Lawton Marion T. Sherk William & Dianne Blankenship Mrs. Nelson Galle Leopold Center, Iowa State University 
Winfred M. Leaf Ida Jane Shipman Henry D. & Mary G. Blocher Jane A. Gauss Richard D. & Virginia L. Lepman 
Louise & Lewis Lehrman Charlotte Shoemaker Patrick J. Bohlen D. C. & Shirley A. Gerstenberger Mark S. & Kristine Schlangen-Lindquist 
Paul E. & Carol G, Lingenfelter John M. Simpson Mark Bohlke R. Darren Gibbs Ann R. Loeffler 
Michael R. & Wilma L. Logan Charles F. Sing Bolen-Wood Insurance, Inc. Gerald L. & Mineko S. Gillespie Kenneth C. Louis 
John P. & Lee Luebbe Thomas D. Sisk & Helen R. Sparrow Pastor Lowell Bolstad Robert L. & Jean Eagan Gillespie Chuck & Joey Magerl 
James R. Lukens & Janet R. Bachmann Sisters of St. Francis of Tiffin Bruce D. & Marcia M. Banta Susan E. Gillies Lise Mahnke 
Dr. Daniel Luten Jr. Skyview Laboratory, Inc. Ronald Boudourls CarlW. Glamm Tom Mahoney 
Jay T. & Suzanne L. Holtz Lyons Fred Smeds Michel Boynton Jay R. & Linda K. Goering Susanne L. & Walter J. Maier 
Charles R. & Barbara J. Maler Dr. Jane Smiley Susan A. Bradley Dr. Frank B. & Priscilla M. Galley Robert R. & Rita A. Mailander 
Charles F. Manlove E. Leonidas & Lucy M. Smith Jr. Brentwood Farms / Frog Hollow Farm James T. & Margaret E. Good Kathryn A. & Peter B. Manning 
Margaret P. & Francis R. Manlove Marjorie Smith Beatrice B. Briggs Robert K. Gordon Ill & Mary K. Sullivan Charles & Ivy Marsh 
Kyle B. Mansfield & Lauren A. Fithian Robert F. & Judith D. Soule Joyce Brink John & Jennifer Gorham Hugh & Joanne Marsh 
David A. &Anne L. Marks St. Joseph Foundation Eddie R. Broders Neil Grant Martin L. Marsh 
Alan L. Martin Linda Wellman Stansfield Steven D. Brooks Grass-Roots Inc. Helen & Edwin Martin 
Delmar Martin Marion Stein David R. & Anne H. Brower James R. Gray David E. & Virginia Martin 
Ernest L. & Kathy M. Massoth Fanchette & Allen T. Jerome R. Brown Daniel G. & Norma A. Green Harry M. Mason 
John J. Maxwell Stewart Jr., M.D. Ms. Carol Bruce Victor Green John & Carmen Matte 
Mayhew Environmental Training Associates Wendy A. Stewart David & Christine Brushwood Rachel Greenwood William May 
Marcia S. & Michael W. Mayo Steve Stodola Rex C, & Susan Schuette Buchanan Dr. Roy E. & Marilyn L. Gridley Richard McAnany 
Carl N. & Mary F. McDaniel Howard & Margaret T. Stoner David L. Buckner Charles G. & Patricia A. Grimwood Heather M. Mccargo 
David B. & Cynthia McGrath Charles D. Stough Buckskin Valley Farms Thomas F. Griswold Clinton.& Cyndia McClanahan 
Bill McKnight Richard G. Stout & Lynn E. Marek Carl G. Buhse James E. & Bonnie S. Gunther Dr. Sam G. McClellan 
Sidney A. & Carole McKnight, Jr. Stephen L. & Enid H. Stover Thomas E. Bullock Hagen Family Rev. Trust Linda B. McCoy 
RoyMcMakin Paul A. Strasburg Robert A. Burns & Bruna Inglese Philip M. & Patricia A. D. Hahn Spencer C. & Hattie Mae Mccrae 
Margot F. McMillan Oliver A. & Eunice A. Stromberg William H. & Anna F. Busby John A .. Hamilton Maureen Mcinerny 
James C. & Diana N. McWilliams William J, Sunderland Larry G. & Mary F. Butler Robert C. & Suzanne K. Hamilton McKay Co., Inc. 
Merrill Lynch Matching Gifts Program Richard P. Sutter Lorene & William A. Calder, Ill James L. & Karen J. Hamrick Paul T. & Mary E. McKay 
Michael Merrill Tampa State Bankshares, Inc. Richard A. & Cynthia C. Frey Carl Joel C. & Joyce L. Hanes Cathleen D. & Jim T. McKean 
Lauree Hersch Meyer Gary E. & Diane Tegtmeier D.iana Carter John Hansel Deborah K. McKinley 
Sara Michl Robert B. & Nelda R. Thelin Ronald M. Case Peter G. & Mary Jean Hartel Mark J. & Katie McManus 
John J. & Leslie A.P. Miglietta Gene S. & Patricia A. Thomas Bill & Ruth Cathcart-Rake Bert & Dawn Haverkate-Ens Dorothy F. McNeil 
Keith B. & Ruth Douglas Miller Margaret Thomas & Tom Brown Dr. Samuel D. & Cynthea Caughron Sam R. Hawes, Jr. Nancy L. McPherson 
Rex D, & Sally M. Miller David P. & Mary Kathryn Thompson Paul A. & Barbara J. Christiansen Lois F. & Charles M. Hayes Susan T. McRory & John W. Middleton 
Raymond M. Miller Margo & Patricia Zimmer Thompson Wayne A. & Judith M. Christiansen Scott & Ellen Hayman Margaret G. Mellon 
Roger & Margot W, Milliken, Jr. Megan L. Lloyd-Thompson Church World Service Daniel L. & Margaret A. Hebert Ronald Meyer 
Grover Mitchell & Harriet Hodges Thomas & Madeline I. Trask City of Santa Monica Philllp & Sally Holman Hebert Virgil Miles 
James B. Moore Dr. Stuart W. Twemlow John G. & Lois E. Clark John Heider Marvin & Mary Gender Miller 
James L. M. Morgan & Teresa A. Maurer Eric Van Essche Sharon D. & Bruce A. Clawson Jerry & Rosemary A. Heidrick Elise Miller & Dan Neumeyer 
John D. & Suzanne B. Moyer Jahn M. Wade Gary L. & Karen W. Comstock Heifer Project International Thomas A. & Zora E. Milne 
Jon R. & Teri Jill Mullen Darryl & Margery Wahler Marc Cottrell & Patty Sheehan Pat Heinen Jay E. & Terri M. Mittenthal 
Robert W, Musser Laverna Waite Charlotte M. Crabaugh Booth Hemingway Judith A. Mohling 
Hironichi Nagashima Laurie Ward Paula C. & Terry A. Crabbs John M. &Susan S. Heyneman Mark A. & Leslie A. Molen 
Narada Media Richard T. & Barbara R. Ward Al Craig Frederick T. HIii iii Allan J. & Gloria M. Molenaar 
William D. & Dorothy M. Nelligan Dr. Louise 0, Warner C.L. Crenshaw Stephen & Marcia Hill Robert T. & Janet M. Moline 
Wendell K. & Waitstill B. Nickell Charles A. Washburn & Beatrice Cooley Marjorie Crosby William Mclin Hill & Laura Selleck William G. & Emily K. Moore 
Douglas Nopar & JoAnn Thomas David J. Waxse Dr. William D. & Kristine B. Davis Dr. Allen Gene Hirsh & Rhonda J. Weiss Michael Morley 
Molly O'Reilly & Stephen M. Lockwood Robert B. & Judith S. Weeden Alejandro de Lima Helen L. & Rex Hadler Linda Lowe Morris 
Frank. O'Sullivan & Hattie Gresham T. F. Welander Sabino L. & Janice C. Degisi Dr. Stanton F. & Carol Hoegerman Philip C. & Lona Morse 
Michael & Kathleen J. Oldfather Kristin Willette Dr. Richard J. DeNeale Walter & Virginia Hoffman Timothy Peter Moulton 
Stephen H. & Susan P. Olsen William James Wengs Gare! W. Denise John J. & Gloria J. Hood Deari Moyer 
Maurice E. Olson Paul West J. Marie Dermer Herman H. Hovendick Robert L. & Diane Muelleman 
Richard Loomis Western Civilization Program Mari & Ed Detrixhe James F. & Catherine J. Hoy . Barbara Mueller 
Jerry C. & Carole Packard Robert L. & Katie White Calvin B. & Ruth Ann De Witt Terry A. Hughes Asako Muraki 
Patrick P. Parke Thomas H. Willey Farms Consuelo Choca Diaz Marden Hundley Herminia & Thomas R. Neel, Jr. 
Jack Parr Penny B. Williams Rev. Jim Dickson Jon C. & _Audrey F. Hunstock Lyndon Messer 
Pathfinder Fund William D. Witherspoon & Jeffrey Doan IBM International Foundation Arthur K. & Connie S. Neuburger 
Henry M. & Wendy J. Paulson Wood Haven, Inc. David A. & Sarah L. Doll Dr. Gilford J. & Nelda B. Ikenberry, Jr. Paul W. Neukirch 
James D, & Hensley ~eterson Austin C. & Ramona Wright Dr. John Doran Gerald J, & Kristin L. lrlssarri Elizabeth A. Newell 
Beatrice O. Pine DavidWristen William A. & Pat L. Dorman Duane & Mary lsely Bruce & Barbara Neyers 
Pines International, Inc. J.L. Young & Ruth Ann Young Eric & Linza Douglas Mrs. Nancy A. Jackson Jean G. Nicholas 
Drs. Susan F. & Bill Pokorny Ann M. Zimmerman Draft Horse Journal Judith E. Jacobsen & John W. Firor J. Clyde & Martha Nichols 
Donna & Darwin R. Poulos Alan R. Drengson & Victoria Stevens Margaret Jagger Dale & Sonya Nimrod 
Jansje M. Pruyser 

Donors $50-$99 
James F. & Mary N. Dudley Jean-Luc Jannink Rae Ann Nixon 

Ranch Management Consultants Mr. & Mrs. Lloyd C. Dumenil David P. Janos John E. & Sara L. Noel 
Dr. Eva Weltzien Rattunde Colin & Alessandra Duncan James L. Janzen & Carol Knieriem William J. & Shirley A. Nolting 
Harris A. & Shannon Drews Rayl Gregory S. & Jill Allen Edward P. & Betty J. Dutton Max D. & Helen Johnston Nordson Corporation 
Thomas P. & Marianne Reidy June & Phillip M. Allen Sherman L. J;:agles & Susan J. Conner Gary & Marilyn Jones Frank J. Norman 
Richard L. & Joyce Reinke Randall D. Alto & Jane R. Brown Bryon Eatlnger C.W. Josey, Jr. Michael D. & Colleen M. O'Connell 
Cheryl Umphrey & Stephen E. Renlch Ann E.Amyes Betty H. & Dl\lvld J. Edwards, MD Jerry Jost Sheryl R. O'Donnell 
David A. Rettele & Janice K. Baldwin Gary L. & Judy A. Anderson Dexter Eggers Scott D. Jost & Kathleen A. Holm Ed Odell & Sidney Emas 
Glen & Martha Rhea Jahn H. & Marsha A. Anderson Paul & Anne Ehrlich Walter & Mary Ann Jost Paul A. & Elizabeth Olson 
David G. Rich Dr. Cynthia Ann Annett & Julia B. Elfving Santosh Karnath Robert C. Osborne & Vera Scekic 
Margaret G. & John P. Richey Applied Ecological Services Myron L. & Deborah L. Elliott Mike & Vi Kasper Richard Ouren 
Peter W. Riggs Edwin L. & Marilyn A. Armstrong Ken & Pat Embers Roger A. & Cara M. Keller Karl E. & Elizabeth R. Parker 

Allen Parlier & Laura Schaller 



Loren Paul 
C. Diane Percival 
Joy B. & James W. Perry 
John T. Pesek, Jr. 
Paul J. & Karla V. Peters 
Virginia M. Sonne-Peterson 
Rob Peterson 
Daniel W. & Jane G. Pettengill 
Bernard L. & Anne Bertaud Peuto 
Donna Pickel 
Loretta Pickerell 
Robert L. & Karen N. Pinkall 
Joseph E. & Cherry M. Poliquin 
John A. Pollack 
Cynthia Poppen 
Frank J; & Deborah E. Popper 
Louches J. H. Powell, Jr. 
William B. & Mary Anne K. Powell 
Alison G. Power & Alexander S. Flecker 
Prairie Moon Nursery 
Mary Grant Purdy 
Tim Quigley & Trix Niernberger 
Patricia Ann & Rob Ramsey 
Raney Enterprises 
Christine & H. Paul Rechten 
Gregory A. Boris & Joan L. Reddy 
Kristen E. Reed 
Raymond & Gladys Regier 
Mr. & Mrs. Paul W. Renich 
Elroy L. & Esther M. Rice 
Dr. Roger M. Richter 
Kirk Steven & Kathryn P. Riley 
Elizabeth L. Ringer 
William T. & Barbara C. Robison 
James D. Rogers 
Adam W. Rome & Robin G. Schulze 
Kenneth Walter Rosha 
Ken & Tara Ruhnke 
Wayne E. & Lou Ann Sangster 
Santa Monica CFM 
Andrew P. & Patty J. Sargent 
Jan Savidge 
Laura Sayre 
Anne Schmidt 
Susan Chady Schneider 
Steff,m A. & Rachel Schneider 
Ronald J. Schriml & Annette Neustaedter 
Jeffrey J. Schruben 
Dean L. & Geraldine G. Schwarz 
Leigh Sealy & Caty Clark 
Earl R. & Jane L. Sears 
Diana P. Self 
Raymond F. & Mary C. Sell 
Gerald L. & Jean L. Selzer 
Jan P. Sendzimir & Gisela Bosch 
Ellie C. Shacter 
Michael Shannon 
Stuart L. Sharp 
Julianna Shaull & Eric W. Howland 
Richard B. & Audrey M. Sheridan 
Steve Kent Shore 
Sinsinawa Dominicans 
Margaret E. Smith Einarson 
Lola & John G. Smith 
Nathan Smucker & Greta Hiebert 
Lloyd D. & Marilyn K. Spatz 
Christina W. Spence 
Bill Spencer 
Marshall P. & Janice M. Stanton 
Robert & Clara Steffen 
Robert J. & Lyda L. Steiert 
Betty C. S. & John R. Sterling 
Dennis & Mary Stewart 
Jeffrey R. & Rebecca J. Stouppe 
Gail E. Stratton 
John K. Strickler 
Shirley J. Stuart 
Connie & Karl Stutterheim 
Gilbert J. & Mary H. Sullivan 
Robert A. & Mary F. Super 
Harold Supernaw 
A.J. Swanson 
John M. & Suzanne M. Tai 
Peter M. & Sabine J, Tautfest 
George H. Taylor & S, Candice Hoke 
Cynthia A. Taylor & Luis A. Bravo 
Beth E. Thompson 
Jon H. & Joyce F. Thompson 
Robert E, Thompson 
Patricia A. & Clarence W. Thomson 
Randy Thornhill & Cheryll Reitmeier 
Alta Tingle 
Faith Hunt Tjardes & Peter W. Leach 
Charles J. Transue 
Debra J, Trione & Paul Okunieff 
Trout Lake Farm 
A. Chase Turner & Elizabeth A. Byrne 
Dr. & Mrs. Gene Tyner Sr. 
U S West Foundation 
Rebecca S. Untemahrer 
Robert L. Untiedt & Lisa E. Dahill 
Virginia L. Usher 
Marjorie & Lynn VanBuren 
John H. & Sally B, Van Schaick 

Veritable Vegetable 
Gary Allen & Donna June Via 
Thomas W. Von Geldern 
Verlon K. "Tony" & Elaine J. Vrana 
Alvin Wahl 
Curtis S. & Evelyn S. Walseth 
Andrea C. Walter 
Steven G. & Elaine A. Waltz 
Michael H. Ward 
Nancy E. Warner, M.D. 
Leonard J. & Margaret M. Weber 
Sandy R. & Alan K. Wedel 
Lee Weidman 
Dennis J. & Georgina M. Werner 
Roger P. & Anita P. White 
Ardene Whittlesey 
Leon H. & Sue H. Wilber 
Robert & Delores Willms 
Leni A. Wilsmann 
Priscilla H. & Rodney E. Wilson 
David Winkel 
Winter Green Farm 
Jean C. Withrow & James J, Haggerty 
Russ & Barbara Wolfe 
Niels R. Wolter 
Parker & Lillian H. Worley 
Marjorie G. Wyler 
Robert J. & Janet C. Vinger 
Kirsten L. Zerger & Sanford N. Nathan 
Theodore & Vera Zerger 
John L. & Janice M. Zimmerman 
David & Ann Zimrin 
John M. & Mary M. Zinkand 
Richard M. Zukouski & Susan Bryan 

Donors $26-$49 

Raoul Adamchak 
Arllys G. & Lorado S. Adelmann 
All-Around Garden Service 
Angela A. Anderson 
Jim Anderson 
Suzanne P. & Roger W. Ashworth 
Carolyn K. Barley 
Randy Barnes 
Michael D. & Pamela S. Barrett 
Lionel & Ruth D. Basney 
W. Reese & Donna Baxter 
William B. Beard II 
Gerry D. Beard 
Mary E. Beebe 
Karolyn K. Beighle 
Bender Family 
Edward & Varsenik Betzig 
Bill J. & Shalita T. Blackburn 
Charles R. & Dianne E. Boardman 
Patricia R. Boehner & Bahman Eghball 
Robert G. & Connie S. Boling 
Marvin G. & Evelyn K. Bowers 
Terry Boyer 
Edward J. Braun & Jean B. Krusi 
Lois Braun 
Michael E. & Grace I. Brincefield 
Julia T. Brown 
Betty Jo Buckingham 
Dana Bush 
Mr. William W. Butler 
Priscilla H. Callahan 
Peter D. Callahan & Kristin R. Poppo 
Russell Campbell Ill 
Addison S. & Jean G. Cate 
Katherine L. Clancy 
Roland C. & Muriel C. Clement 
Donald L. Clinton 
Stephen R .. & Leona R. Coffee 
Dr. Brian E. & Ann Conner 
Christopher W. Coon 
Diana C. & Christopher G. Costello 
Gordon E. & Lenni Coulter 
Michelle A. Crank 
Kurt S. & Nancy Creamer 
Ewell & Lauren Culbertson 
M. C. Culotta 
Cynthia Curlee & Robert C. Camp 
Kenneth A. Dahlberg 
Lisa !Ilene David 
Richard G. & Eleanor W. Dawson 
Sandy K. & Darrell R. Dedrick, DDS 
Pam A. Detrixhe 
Rhonda Cougar Dettmer & Stewart Vile 
Catherine E. Dick 
Martha Dickinson 
Charles & Evelyn Doudna 
John de P. & Judith S. Douw 
Nathanael P. Dresser 
Drummond & Associates 
Roy Dudark 
Ross E. & Carolyn H. Duffy 
Ralph & Roma Earles 
William K. Ebel, Jr. 
Gerald Elwinger 
David Engman 
Claryce Lee Evans 

Stephen J. & Suzanne Key Evans 
David L. & Patricia L. Fancher 
Darrell D. & Dorthy A. Fanestil 
Don Ferber 
Joy Fitzgerald 
Robert H. & Kathryn M. Foulkes 
John E. & Susan A. Gannon 
John Gatschet 
Brant & Mary Ellen Gaul 
Mark M. Giese 
Thomas M. & Gail C. Goletz 
Laurie C. & G. Garner Green, Jr. 
Sarah Griffith & Paul Jefferson 
Jeffery E. & Theresse Erickson Grumley 
Le Roy S. Gurga, DDS 
Brian P. Haberstroh 
Hahn Law Office 
Hal Hamilton 
Kirk Hanna 
Richard Hansen 
George G. Harrington 
Hedge Haven Farm 
Philip & Carmen S. Heilman 
Andrew J. Hellebust 
Eric Herminghausen 
Tammy Hinman & James K. Boyd 
Robert D. & Lucille B. Hofer 
William C. Holmberg 
Robert L. Hoover 
Gary & Michelle Howland 
Virginia M. Hubbs 
Jan & Scott Hygnstrom 
Integrated Media, Inc. 
Irene C. & Warren A. Jennings 
David M. Johns 
Ronald S. & Kathleen D. Johnson 
Raymond N. & Lola Johnson 
Stephen R. Johnson 
Charles & Karen Q, Jones 
Patricl< M. & Celeste Chambers Jones 
Marilyn Jorrie 
Wilma Keppel & Thomas Blinks 
Lincoln Kern 
Kenneth T. & Marlena D. Kirton 
Lois Klassen 
Cleo D. & Ellen Kottwitz 
U, Beale & Mara Krinke 

George E. Lankford Ill 
Lasater Ranch 
James H. Laurie 
Roy M. & Elaine Lechtreck 
Jeanne A. LeFils 
Ron Lehmkuhl & Dale Mantautas 
Rev. Marvin & Laura Lindsay, Ill 
Wendy Littlefield & Donald A. Feinberg 
Jackie Loesche 
Cindy Lomax Hutchins 
Bernard E. & Diana C. Long 
Charles Luthin 
Warren D. & Valerie Lynn 
Victoria Lynne 
Michelle Mack & Ted Schuur 
Kevin L. Markey 
Edward L. & Jennifer Martsolf 
Elizabeth T. Maynard 
John F. & Sally J, Mc Camant 
Sean 0. & Lisa C. McElroy 
Mary & James W. McKenney 
Meadow Lark Dairy 
Michael S. Meiners 
Paul R. & Virginia E. Mezynski 
Nancy & Frank Miles 
Kathy L. Miles 
Kerry Miller 
Myrna Minnis 
Julie E. (Betsy) Mitchell 
Barry K. Moir & Laila Goodman 
Norris R. Moklestad 
Stephen Montgomery 
H. Stewart & Joyce Moredock 
Alison G. & Martin L. Murie 
Glen A. Murray 
Steven & Alice G. Nason 
Margaret Nelson 
Richard D. & Shirley A. Newsome 
Thomas A. & Jane Newton 
David A. Nichol 
Jeff S. Nichols 
Constance C. & Theodore C. Ning, Jr., MD 
Robby L. O'Neal 
John M. & Rita O'Sullivan 
Jane F. & Charles R. Olsen 
Floyd Olson 
Kelly & Sandy Parker 
Joel L, Pederson & Carol M. Dehler 
George Piper 
Kenneth A. & Julia H. Porter 
Premena 
Presbytery of North Central Iowa 
Thomas A. Ranker & Paula Gene Trapp 
Neal S. & lzen I. Ratzlaff 
Larry Redd 
Mildred A. Reed 
Elaine A. Reynolds 
Curtis C. Ridling 
Douglas Romig 
Niklaus N. Salafsky & Anne Kennedy 
John F. Samson 
Michael A. & Ann E. Savageau 
Lawrence V. & Patricia S. Schaefer 
George Schlosser 
Karen Schnabel 

Claire Lynn Schosser 
Judith N. Scoville 
Karl Seeley 
Charles Sesher 
Betty Jo & Douglas Sheafor, M.D. 
Robert N. Jr. & Deborah M. Shriver 
Lynette Seigley 
Edward G. & Dorothy J. Singer 
Mary K. Sisson & R. Douglas Ackley 
Martha s: Skillman 
James R. & Katherine V. Smith 
Dr. Robert B. & Marianne K. Smythe 
David F. W. South 
Joel Spector 
George C. & Rosannah Stone 
Russell & Dorothy Stone 
Scott & Cindy Strecker 
Rita J. Stucky & R.A. Christensen 
The Sun Microsystems Foundation, Inc. 
David K. & Shelli A. Swanson 
John S. Thompson 
Tony & Mark Thompson 
Dr. Beef Torrey 
Karl George Trautrnan 
Martin & Bev Turner 
Mr. & Mrs. D. Clarence Unrau 
James W. & Joan V. Vibert 
John & Bette Sue Wachholz 
Richard F. & Susan M. Walton 
Robert H.Warrick 
Todd Wasinger 
Paul K. Weidhaas & Madonna M. Stallmann 
Dr. & Mrs. H. E. Wheeler 
Robert E. & Mary Whelpley 
Karen K. Wilken 
John 0. & Anne B. Wilson 
Olis W. & Lois W. Winchester 
Sheila M. Wittebols 
Bill Young 
James H. & Marjorie H. Young 
Ruth C, Zalph 
Dan Zinkand 

Donors $1-$25 

Suzanne P. & Herbert K. Achleitner 
Jane Adams 

• Nancy L. Adams 
Steven A. Aftergood 
John & Monica Alexandra 
All Seasons Chalice Church 
Scott D. Allegrucci & Sarah Pancake 
Stan Allen 
Barbara Allen 
Charles S. & Virginia E. Allen 
Roy T. & Bly M. Allen 
Thomas L. Altherr 
Deena M. Amont 
Timothy L. & Lucia Amsden 
Erika J. Andersen 
Laura Elizabeth Anderson 
Karen Anderson 
A. Bernard Anderson 
Donna M. Anderson 
Frank J. Anderson 
Thomas D. Anderson 
Tom J. & Jeanne M. Anderson 
Carol Andreas 
Robert D. & Anne Angus 
Linda D. Appelgate 
Anthony Apuzzi 
Architect/Planner, Inc. 
Tom & Barbara Armstrong 
Virginia & Edward Artho 
Robert W. & Jacqueline Ash 
Bonnie J. Ashing 
David H. Atchison & Christine Crider 
Kathleen L. Atkinson 
Constantine R. Atsalis 
Denise Attwood 
Wayne L. & Joyce Attwood 
David Axland 
Margaret Ayers 
Barbara Babcock 
Landon H. & Esther J, Bachman 
Juanita R. Bachmann 
Walter T. & Virginia A. Bagley 
Sandra L. Bahr & David S. Komm 
David C. Bailey & Linda J. Henzel 
Susan M. Baker 
Radhika Bala 
Helen Baldridge 
Jan Baldwin 
Lawrence C. & Mary J. Baldwin 
Kevin S. & Peggy L. Ballard 
Frank S. & Margaret W. Bangs 
Thomas B. & Anne M. Barker 
Professor Theodore M. Barkley 
P. F. Barlett 
Melinda H. Barnes 
William G. & Roberta L. Barnes 
Bruce & Jackie Barnum 
M. James & Carol R. Barr 
Elwin M. Barrett 
Peggy K. Barrett 
Robert C. Barrett 
Steve Barry 
Douglas E. Bartlett 
Jerry M. & Carol Baskin 
K.D. Battelle 
Todd Bauer 

Jeffrey D. Beach 
Susan Beachy 
Conger Beasley 
Mr. & Mrs. Lloyd Beauchamp 
Pat & Meredith Beckham 
David Bedan 
Paul & Susan Bedell 
Fred Beilman 
Christel Bejenke, M.D. 
Della & Aaron Belanl<sy 
Eleanor H. Bell 
Lisa K. Bell 
James E. Bender 
Harry E. & Margaret Elder Bennett 
Sharon R. Benson 
Laura L. Benson 
Mayrene E. Bentley 
Dr. Jeri L. Bero 
Virginia M. Berends 
Daniel R. Berg 
Paul M. Bergan & Lois Eberhart 
Wendell & Betty Berggren 
Roger C. Bergman & Wendy M. Wright 
Robert Bergstrom 
Don & Helen Berheim 
Professor Ted Bernard 
Wendell Bernard 
Elizabeth Bernstein & John MacKinnon 
Kellyn S. Betts 
Julia Bigham 
Marvin 0. & Laura E. Bihl 
Thomas J, & Beatrice Isolde Birt 
Dhyana Bisberg 
Richard G. Bjorklund 
Alan Black 
Ronald & Shirley Blaesi 
Charles V. Blatz 
DeVere E. Blomberg 
Cedar T. Blomberg & Gregory A. Mamunes 
Lee B. & Joyce B. Blum 
Dr. Nancy Blyler 
W. Lamar & Mary Faith Bollinger 
Terry & Patricia B. Booth 
Boothe Hille Tea Co & Greenhouse 
Quinn Bottorff 
Roger L, & Jan L. Boyd 
Susan Boyd 
Tom Braak 
John & Anamaria Bradley 
Paul & Mary Brassard 
Sheryl D. Breen 
Mabel C. Brelje 
Jay K. & Sara Bremyer 
Jill Bremyer-Archer & Richard Archer 
David Brenner & Anne Kimber 
Daniel L. Breslaw & Judith A. Tharinger 
Steven Brincefield 
Caroline C. Brock 
Galen Brooks 
William & Susan C. Brooks 
Carole M. Brown 
Cheryl L, Brown 
David J. Brown 
Hugh J. Brown, Ph.D. 
Thomas L. Brown 
Dr. David & Tanya Bruck 
James G. & Christine S. Bruner 
Jeffrey G. Bruton & Janice E. Odom 
Marilyn Bruya 
Paul C. & Joni C, Bube 
Caryl E. & Cynthia G. Buchwald 
Karen Buck 
Margaret A. Hutchinson 
Mary Martin Buhl 
Dr. Theodore Buila 
Janet D. Bunbury 
Bill Burgdorf 
Erik & Jessyca C. Burke 
Sheldon E. Burr 
David L. Burris 
David Burris & Meredith McGrath 
Beth Elpern Burrows 
Mike Burton 
Peter J. & Toshiko Busch 
Ronald & Laverne E. Bush 
Owen W. Butler 
George H. Butlers 
Brad Byers 
C.M. Hendrycks Apiaries 
John F. Cain 
B.J. Caldwell 
Scott T. & Delica C. & Katja Caldwell 
Dr. J. Baird Callicott 
Doug & Janine Calsbeek 
Gene F. & Mary E. Campbell 
Matthias C. & Barbara H. Campbell 
Stephen & Joan Dorrell-Canepa 
Roald & Lois E. Cann 
Jean & James C. Carey, Jr. MD 
Dr. Bruce Carlson 
David Carlson 
Derald Carlson 
Helen V. Carlson 
Norman M. Carr 
Curtis L. Carroll 
John E. & Diana C. Carroll 
Lawrence E. & Janet T. Carroll 
Clifford & Verneta Carstens 
Daniel J. Cartaina 
Dale M. Carter M.D. 
William P. & Kristine Casey 
Ty Cashman 



Jim Cassidy 
Carol L. Casteel & Warren E. Friel< 
Samuel E. & Catherine M. Catt 
Michel Cavlgelli & Martha Tomecek 
Jeffrey A. Chandler 
David Yi Chang 
Michael & Suzanne Chapek 
Carolyn D. Chase 
Chesapeake Wildlife Heritage 
Judith F. Christy 
Marshall Chrostowski 
Scott E. Cieniawski & Kimberly Lewen 
City of Boulder RE/OS 
Sharon A. Clancy 
Jo S. Clark 
Peter A. Clark 
Regina Clark 
David Clivio-Wentrup 
Marcia & Robin Clouser 
Jennifer Clouting 
Robert Clyde 
Ron & Linda Coash 
Gary & Susanne Siepl-Coates 
Dr. Jack Cochran 
Robert & Carolyn Cohen 
Suzanne D. Cohen 
Christopher Cokinos & Elizabeth Dodd 
Brian Cole 
James K. Cole 
Stephen Collins 
Lee W. Collinsworth 
Kathy Coll mer & James D. Scharplaz 
Comm. Supported Agriculture/Hudson-

Mohawk 
Wallace & Nancy L. Condon 
Carol Cone 
Cath A. Conlon 
Paul G. Conover 
Constance P. Conway 
Michelle & Gary Cook 
Rosalind L. Cook 
James Cooke 
David C. Cooper 
Lawrence Copley 
Doris E. Coppock 
Vance Corum 
Nancy B. Couper 
Dermot P. Coyne 
Ed & Tina Craft 
Nancy M. Craig 
William J. Craven & Terri Tork 
Rachel Creager & Kevin Ireland 
Pamela Cress 
Henry Crew 
Timothy & Sarah Crews 
Kathie J. & Jack D. Crispin Jr. 
Debra W. Crockett & Alex Crockford 
William J. Croft 
Joanne Crowe 
Crown Point Eco-Learning Ctr 
Bret Culbert 
Wes A. Culwell 
Paul Currier 
William C. Cutler & Elisabeth Suter 
Marcus H. & Cynthia G. Cutter 
Francesca D'Anneo 
Seth M. Dabney and Deborah A. Chessin 
Susan S. & Larry A. Daggett 
Dahl & Associates, Inc. 
Krista. Dahlberg 
Vernon L. Dahlheimer 
Dr. Robert F. & Anna M. C. Dale 
Mary Damm 
Kevin Danaher 
Tom D. Dancer 
John & Lou Anne Danielson 
Frances M. A. & Fred A. Davies 
Adam S. Davis 
Louise P. Davis 
Marion B. Davis, Ill 
Margery Jane Davis 
John W. Day 
Karen De Marco 
Patrick L. & Susan E. Dean 
Wesley F. & Verda G. Decoursey 
Kenneth B. Dedeian 
Corrin Dekker 
Susan B. Delattre 
Louise Budde Delaurentis 
Lawrence E. Dell 
Dennis & Ruth Demmel 
Suzanne P. DeMuth 
Steve & Laura Demuth 
Dean Denner & Cia Verschelden 
Lawrence B. & Mary S. Desaulniers 
Julie DeVlleg-Sloah 
Saara Jennie DeWalt 
John L. & Corrine Cummins Dietz, 
Roger J. Dieudonne 
Patrick-David C. Dillard 
Barbara Dilly 
Dennis R. Dimick 
Michael Dimock 
William D. &' Judith K. Dinges 
John M. & Deborah P. Divine 
Anita M. Dobrzelecki 
David F. Dodge 
Fred & Arlene Dolgon 
Russ & Jpan Donaldson 
Dr. Kelley J. Donham 
Katherine J. Donley & Jim H. Wilkerson 
Andrea Donlon 

Mark Doyle 
Sue Dremann 
Wm. R. & JoAnn Drews 
Drumlin Community Farm 
Ducks Unlimited Canada 
Joan L. Duggan 
Grinnell & Marjorie Dunham 
Rebecca J. & John N. Dunlap 
Gail Ellen Dunlap 
Duane L. Dunn 
David Durand 
Naomi Durant 
Phillip & Evelyn M. Durkee 
Karen Dusek 
Harold P. & Elva Mae Dyck 
Thomas M. Eads 
Louis B. & F. Louise Earle 
Kathryn C. Eastburn 
Job S. & Marjorie R. Ebenezer 
Bernard & Margaret Eck 
William L. Eckles 
Ecological Agriculture Projects 
Ecological Services 
Thomas A. Eddy 
Mary M. Edholm 
Warren Ediger 
Drs. Oscar R. & Eleanor V. Eggers 
Georgann H. Eglinski 
David A. & Susan T. Egloff 
Galen Eiben 
Richard & Betty Eis 
Chris & Carol Eisenbeis 
Dazzle Ekblad 
Jean G. Elle 
Jim H. Eller 
Neil W. & Barbara Lee Elliot 
Eldon L. & Susan G. Elmore 
Mary Jane Else 
Glenn T. & Lola T. Embrey 
Richard A. Engelbrecht 
Jacob & Hilda L. Enoch 
Environmental Science Program 
Environmerital Studies Library 
Walter F. Epley 
Eldon Epp 
Raymond R. & Akiko Epp 
Carol Estes 
Paul Etheridge 
Michael J. Ettema 
Sterling & Sheri L. Evans 
Harry Everett & Beverly Gattis 
William F. and Wendy Everham 
Lester & Winifred Ewy 
Joseph L. Exline 
Eileen Exner 
David Eye 
Dinah Faber & Benjamin L. Knight 
Steven L. Fahrion & Patricia A. Norris 
Laura Falduto 
Craig Farmer 
Farmway Coop 
Sean L. Feder 
Sky Feller 
Dr. Kevin J. Fernlund 
Professor Fred Ferre 
Richard A. & Miriam L. Ferrell 
John W. & Carolyn Fichtner 
Mary-Jean Fickes & Arne S. Barras 
David D. & Judith R. Finley 
Mary E. & Robert Flickinger 
Dennis & Vickie Flores 
Kim Forehand 
Joanne Forman 
H. Samuel & Karen L. Forrer 
Viola Bundy Fort 
Douglas & Laura Fortmeyer 
Judy Foster 
Dana K. Foster 
Steven V. Foulke & Carine E. Ullom 
Fred L. & Rebecca S. Fox 
Joelyn K. Foy 
Carol A. Franklin 
Barbara A. Frase 
Mr. & Mrs. Edward C. Frederick 
Thomas A. & Tracey Wold Frei 
Michael French 
Friends of the Earth 
Friends of The Kaw 
Gregg E. & Joanna F. Friesen 
Stanley R. & Beth Friesen 
Walter Terry Frueh 
Thomas A. Fry 
Jonathan P. & Leslie A. B. Frye 
Wesley & Claudine Fujii 
Daniel L. Fuller 
Richard S. & Judith M. Furr 
Virginia Fuson 
Richard A. Gaenslen 
Mikel & BenEva Gale 
Susan Garber 
Allen Garcia 
Garden City Community College 
Dan E. & Ann C. Oatman-Gardner 
Garfield Heritage Society 
Shala W. Jelinek & Steve Carter 
David Gates & Diane Gumz 
Bozena Gawlikowska 
Mariah Gayler 
Joseph V. & Janette A. Gelroth 
Carolyn Cox George 
David R. & Fern Gerber 
John Edward Gerber Ill 

Timothy J. & Lynn A. Gerchy 
Stephen K. & Linda K. Gerdes 
Thomas A. & Kristi L. German 
Ghost Ranch Conference Center 
Elisabeth Gibans 
John & Anita Gibson 
Phillip R. Gibson 
William E. & Julia K. Gibson 
Tom & Sheryl Giessel 
John W. & Beverly Gilbert 
Chip Giller 
William Gilson 
Paula J. & James E. Glackin 
Dr. Marilyn Franck Glenn 
Michael A. & Karma E. Glos 
Joe & Elsie Glosemeyer 
Steven A. Godwin 
E. Fred & Donna Goering 
Ernest J. & Mary Lou Goertzen 
Frank Gohlke & Lucy Flint-Gohlke 
Stephen Wesley Goltry 
Carol D. Goodman 
Lori D. Goodman 
Sondra L. Goodman 
LeRoy J. & Ruth M. Goodrick 
Michael R. Gore & Betsy Crawford-Gore 
Glenn A. & Kendra F. Gorlitsky, MD 
James A. & Linda M. Gosey 
Oscar A. & Margaret F. Gottscho 
Jolene M. Grabill 
Jeanne B. Gramstorff 
Don D. & Beth G. Grant, Jr 
Barbara Jean Grasso 
John E. & Margery Graves 
John Gravley 
Marion W. Jr. & Esther N. Gray 
Peter & Teresa Green 
Victor M. Green 
Douglas J. Greenfield 
Zephyr Community Farm 
Gregg T, Greiner 
Joseph Griffin 
T. McLean & Hope W. Griffin 
Virginia Grim 
Richard P. & Ann L. Griot 
Robin Waldo Groose & Patricia Ann Casey 
Lynda Grose 
Everett W. & Mildred L. Gross 
Theodore H. & Gretchen Grossardt 
Barry J. & Marlea Fay Gruver 
Doug & Jean Guess 
Steven & Ana M. Guldan 
Pete A. & Elizabeth E. Gunter 
David Gutknecht 
Alissa & Neal Keny-Guyer 
Elsbeth Hahn 
Gary & Joyce Hale 
Howard W. & Mary P. Hall 
Margaret M. & James M. Hall Ill 
Valerie K. Hall 
Stephen C. & Shelley R. Hambalek 
David Hambleton 
J. Hamilton 
Neil D. Hamilton 
Don & Nathalie Hanhardt 
Susann Hannah 
Lloyd B. Hansen & Margaret R. Tuma 
Art & Natalie Hanson 
Randall R. & Saralyn Reece Hardy 
Kirk V. Hargett 
Jane Harper 
Craig K. Harris & Meredith G. Mclellan 
Richard C. & Sarah Lincoln-Harrison 
John Hart & Jane Morell-Hart 
Kay Kindall Hartenberger 
Richard W. & Lisbeth B. Harter 
S. Christy Hasch & Leslie L. Hemphill 
Linda Hasselstrom 
Irvan & Jean Hassman 
Don Hatcher 
Kathryn J. Hatcher & Robert B. Ambrose, Jr. 
John F. & Evelyn L. Haught 
GaryW. Hawk 
Robert P. & Dorothea R. Hayden 
Palmer R. & Lydia F. Haynes 
Mary F. Headrick 
Andrea R. Heap 
Barney J. Heeney Jr. & Marjorye Savage-

Heeney 
John H. Heidebrecht 
Eugene J. & Sherron E. Heinemann 
Jeffrey & Cynthia Helkenn 
Steven A. & Mary Duritsa Hemshrot 
Kirk Henderson 
Rollie & Arlone Henkes 
Beth J. Henning & Jim Nedtwig 
Frederick G. & Cheryl A. Heppner 
Stanley J. Herd & Janis F. Light-Herd 
Norbert E. & Marlene J. Hermes 
Allan P. & Mary F. Herring 
Elaine Herter 
Don C. & Imogene M. Hewitt 
Hibbard Family Trust 
Eleanor C. & Kenneth Hiebert 
Jonna M. Higgins & Eric Freese 
Rebecca Hill 
Stephanie K. & Brandan J. Kearney 
Ann & E. Wayne Hilton 
Steven Hind 
William E. Hine, Jr. 
Clinton R. & Nancy C. Hinman 
Joseph G. & Judith Mintz-Hirschberg 

Michael J. Hobbs 
Sheila S. Hoben 
Anton Hedgers & Carol Statland 
Jon Hoefler 
Kathryn L. Hoffman 
Brian & Kathy Holck 
Francis D. Hole 
John M. & Catrinka Holland 
Jenny E. Holmes 
Robert & Lynne Holt 
Mary I(. Honeyman 
William J. Hornung & 
Clayton Horsey & Leslie Rolnick 
Edward N. & June P. Howard 
Malcomb Howard 
John R. & Susan G. Howell 
Gretchen Hoyt 
Curtis E. & Karen J. Huber 
Darrell K. & Bunny E. Huddleston 
Larry W. & Patricia Gale Hudson 
Megan E. Hughes 
Dean & Nicki Jo Hulse 
Hulsey Trusty Designs 
Deborah A. Hunsberger 
Elizabeth R. Hutchby 
James A. & Sara Lou Hutchison 
Henry H. Hyatt 
Priscilla G. lnkpen 
Inst. Alternative Agriculture 
Keith T. lasso & Wendy A. McClure 
Iowa Citizens for Community Improvement 
Kamyar Enshayan & Laura Jackson 
Sherri A. Jacobson 
Ronald A. & Grace Jager 
Craig Jagger & Joy Harwood 
Erik Jansson 
Jan & Jean-Ellen Jantzen 
Paul G. & Elaine D. Jantzen 
Sariya Jarasviroj & Jeffrey Niskern 
B. Charles Jenkins 
Harry J. & Ann L. Jett 
Berni Jilka 
Bruce A. Johnson & Barbara M. Hagen 
Bruce L. Johnson 
Carl L. & Linda K. Johnson 
Julie A. Johnson 
Leslie M. & Marlene L. Johnson 
Larry L. Johnson 
Marlin Johnson 
Dr. Michael G. & Gwyn E. Johnson 
Paul D. Johnson 
Ron J. Johnson 
Rebecca L. Johnson & Wesley Aardahl 
Steven L. & Mary I. Johnson 
Vernon L. & Betty M. Johnson 
Linda C. Johnson & Paul Baumgartner 
Gregory A. Parsons & Dorothy J. Johnson 
Steve Johnston & Elisa L. Seltzer 
Jimmy R. Jones 
Jon Jones 
Teresa B. Jones 
Loretta L. Jones 
Parrish W. Jones & Mary Ellen Zook 
Professor W. Paul Jones 
V.J. Jordan, Jr. 
Freda L. Jorgensen 
Marc Paul Kahgan 
Richard & Beverly Kai 
Edward Kail 
Peter Kalberer 
James F. & Julie Kanady 
Kansas State Historical Society 
Daniel Karamanski 
Bob & Elissa Karg 
Adrian Kaufman 
Willard E. & Lorraine J. Kaufman 
Howard L. Kaye 
Karen Keane 
Tim & Sharon Keane 
Dennis Keefe 
Andy Kegley & Nan Fullerton Kegley 
Dennis W. Keim 
John R. Keller & Cheryl Ann Hickey 
Paula C. Kellogg & Gordon W. Sailors 
Peggy A. Kelly 
Arlana R. Kemp & Richard A. Nethercut 
E. Dale Kennedy & Douglas W. White 
Kenneth J. & Sue K. Kerchenfaut 
Stephan M. Kettler 
Sue Kidd 
Thomas R. & Lorna J. Kilian 
Niles Kinerk 
David T. King 
Roger J. H. King 
John D. & Jill A. Kinley 
Anthony C. & Jane Kirchhoff 
Elizabeth C. Kirchner 
M. B. Kirkham 
James L. Kirkland, Jr. 
Ken F. Kirkpatrick & Deborah L. Davis 
Kevin J. Kiwak 
Elizabeth A. Klein 
Lance R. & Melanie Klein 
Rev. John J. Kleinwachter 
Lowell Klessig 
Marke. Klett 
Virginia M. Kline 
Donald S. & Elizabeth A. Klinefelter 
Gerald E. & D. Eileen Klonglan 
Janet Knach 
Clayton A. Knepley 
Rob Knowles & Meryl Stern 

Reggie Knox 
Michele McNeil Koaki 
Robert Koehn 
Eddie & Eleanore Koether 
Walter J. & Barbara J. Koop 
Theodore J. Kooser & Kathleen A. 

Rutledge 
James Koplin 
Seppa A. & Terttu K. Korpela 
Verna & Conrad 0. Krahling 
J. Stuart & Barbara N. Krebs 
Mark A. & Sherry Krehbiel 
Connie S. Kreider 
Tom Kreissler & Laurie Matthews 
Ruth B. Krohncke 
Anthony Kroll 
David E. & Roberta J. Kromm 
Susan Kretzinger 
Randall & Pamela R. Krzmarzick 
Gary W. & Patricia F. l(ubly 
Victor N. Kusmin 
Elise Marie Kyllo 
Paul H. Ladehoff 
Mary Lageman 
Donald F. & Patricia E. Lamb 
Gerald D. Lampe 
Wayne E. & Mary Ellen Lander 
M. Daniel & Judi S. Lane 
Marvin Lange 
Michael P. Larkin 
Bruce Larsen 
Julian R. Larson 
Mark Larson 
Mark C. Larson & Mary B. Kennedy 
David W. & Karen C. Lavender 
Dr. Richard League 
Analisa Lee 
Jeffrey K. Lee & Ann M. Martin 
Lewis & Serena Lee 
Jerry & Eleanor Leeper 
Michael A. & Justine P. Staelin-Lefsky 
Mary L. Lehmann 
Jerrine K. Leichhardt 
David Leitch 
Bernice & Bernard Lemberg 
John M. Leonard 
Marni Leoni 
Will Lepkowski 
Lucinda Merriam Leveille 
David & Patrice Lewerenz 
Charles A. & Jennifer Lewinsohn 
Calvin Lewman 
David G. Lewoc 
William Z. & Louise N. Lidicker Jr. 
Dr. William Liebhardt 

Dale E. Liebrecht 
Doug & Marlene Lindahl 
Dianna Linden 
Joseph G. & Beatrix U. Lindquist 
Donald N. Link 
Martin J, Link 
Steven Link 
Mr. & Mrs. R. J. Lippincott 
Stephanie G. Litman 
Carolyn E. Litwin 
Leslie Phillips Livingston & 
Robert H. & Joy M. Lominska 
Kent E. & Carol L. Longenecker 
Jeffrey L. Longhofer 
Mary C. Longhofer 
Andrea E. Longhouse 
Bruce A. Loomis 
Gary E. & Pamela D. Lothson 
Jeffrey D. Lough 
Betty L. Lovett 
Eleanor A. Lowe 
Austin W, Lowry 
Drs. Michael & Sue Lubbers 
Robert E. Lucore & Nora Carroll 
Christopher S. & Nancy Lufkin 
Eloise Lynch 
Donald Maas 
Stephen 0. & Nena Mac Donald 
Audrey Magoun & Patrick Valkenburg 
Edward & Madeline Maguire 
Susan P. Mahan 
Caroline Mahon 
Tom & Sherrie Mahoney 
Agnes Lee Maier 
Elizabeth A. Manes 
George R. & Marjorie J. Manglitz 
Manta L. & Thomas R. Manney 
Rena R. Manning 
Jack J. & Kathleen A. Manske 
Philip S. Margolis 
Ronald A. Margolis 
Marianist Novitiate Mount St. John 
Bruno D.V. Marino 
James H. & Patricia Jo Marlett 
Bessie Marquis 
Carol A. Marshall 
Marsha F. & Ric Marshall 
Robert B. & Nancy Lehenbauer Marshall 
Marcie Fisher Marston & John Bradley 

Marston 
Pat Martin & Kern K. Keng 
A. Charlene B. Martin 
Beverly L. Martin 
Bill Martin & Kathleen League 
Francis G. & Christine B. Martin 
Scott B. Martin 
William W. Martin & Kristine A. Johansen 



David Martinez 
Bradley J, Masi 
O.R. & Lorna L. Maslenikov 
Frank & Martha Mason 
James & Sarah Mason 
Thomas R. & Nina Mastick 
Matousek Farms, Inc. 
Elizabeth Matthew 
Tom V. Matthews 
William & Robin B. Matthews 
James Mayhew 
Ken McCarthy 
John McCarthy 
Catherine Hodge McCold 
Sally A. Konnak McCollough 
Robert J. McConnell 
Steve McConnell 
Mary McCormick 
Karen P. McCoy & William S. Deatherage 
Terence A. & Katherine I. McDodge 
Prof. Lane McDonald/Earthmanship Soc. 
Marvin C. & Loreen McDonald 
Sandra J. McDougall 
Christopher J. & Lynda A. McElroy 
Jeffrey McFadden 
John McGoldrick 
Alberta J. McGrath 
Mark McGuire 
Nancy E. McIntyre 
Gregory F. Mcisaac 
Paul T. McKay 
Virginia McKee! 
Judy McKell 
Joe M. & Mary Lou McKenzie 
Marilyn D. McNabb 
Marianne McNeely 
Michael & Laurel McNeil 
Alexander Mead 
Meisinger Family 
Roger Meitl 
Lowell Melick 
Theodore Menke 
Conrad V. & Mary Lee Plumb-Mentjes, Ph.D. 
Thomas E. Mertz 
Marlene Mestres 
Howard Walter Mielke 
Gregory M. Mikkelson 
LesterW. & Kirsten M. Milbrath 
T.H. & Kathleen Milby 
David W. & Lynate P. Miles 
Amy E. Miller 
Margaret J. Miller 
Michael & Lois Miller 
Timothy Milliken 
Craig & Susan Miner 
Glenn S. & Susan R. Minick 
James D. & Sarah D. Minick 
Minnesota Catholic Conference 
Richard W, & Susan H. Mitchell 
Stephen C. & Joanna M. Mitchell 
Suzanne Meyer Mittenthal 
Bonny A. Moellenbrock 
Robert T. Mohler 
Gregory Mohr 
William G. & Faye Montgomery 
Vonna Jo Moody 
Gary & Ruby Moore 
Phil Moore 
Cheryl K. & Terry M. Moran 
Quentin A. & Shari A. Morford 
Mark A. Morgenstern & Sally A. Meyer 
David M. & Susan Yarrow Morris 
Lynn W. Moser 
Elizabeth & Patrick Moser 
Mark S. Movie & Susan H. Skinner 
Dr. Samuel E. Moyer 
Lauritz Muehlbach 
Timothy S, Mulholland 
Michael K. & Greta A. Murray 
Thomas A & Helen Musiak 
Peter & Helen Muto 
Robert L. & Amy T. Myers 
Christopher P. & Joanna Hambidge Myers 
George Junior & Virginia E. Myers 
J .. Kenneth Myers 
Valerie Nadeau 
NCATLibrary 
National Center for Appropriate Technology 
Kurtis Friend & Gladys S. Naylor 
Nebraska State Recycling Association 
David P. & Nancy A. Nedveck 
Bill Neiman 
Frank Neitzert 
Alan C. Nelson 
Mrs. Alice C. Nelson 
Rev. Deborah A Hanes-Nelson 
Rev. Eugene Nelson 
John Nelson 
Robert Nelson 
Stuart D. & Trina Nesbitt 
Ellen G. Neufeld 
Herbert & Pamela Neumann 
New England Small Farm Inst. 
Sara Lynn Newberger 
Charles F. & Adelle Newlon 
Lillian Newman 
Edward Newman 
Dolores E. Nice & David P. Siegenthaler 
Karen Nichols 
Shierry Nicholsen 
Donald R. & Margaret A. Nickerson 

Melinda Nielsen 
Les & Phyllis Nlghswonger 
Paul F. & Elaine Nighswonger 
Diana Nika & Timothy Saunders 
Vance L. & Jean Ann Nimrod 
Jorge L. & Patricia 0. Nobo 
Arthur G. & Karen L. Nonhof 
Christopher Norden 
Charlie Northcroft 
Roger Nozaki 
Kenneth & Sherry Nuss 
Gregory C. Nye 
Dan & Claudia O'Neal 
Larry O'Neill 
Patrick & Mary K. O'Reilly 
David J. & Jeanne K. Ode 
Deborah Ogden 
Yvette R. Ogle 
Todd Ogletree 
Timothy N. & Debra Carlson Ohlde 
Olds College Library 
Jeanne C. Olmstead 
Mrs. H. W. Betty Olsen 
Ed Olson 
Su Onlmus 
John & Barbara Gerlach Opie 
Martin G. Orlins 
David Earl Osterberg 
James M. Ouray 
Kevin Outterson 
Lee Sayre Overton & John S. Overton 
Glenn Owens 
Nancy & Joe Paddock 
John T. & Marian C. Page 
Joel D. Palmer 
Mary Thorpe Parker 
Guy J. & Ingrid Marie Parker 
Alan L. Parker, II 
Gary & Eileen Parks 
Peter A. & Sarah Bremer Parks 
Harold D. & Dorothy M. Parman 
Joan Bennett Parsons & John C. Parsons Jr. 
Pattee Library 
Steven D. Patterson 
Professor Ernest Gibbes Patton 
Lisa Paulson 
Ed Peak Jr. 
Helen L. Pearl 
Kenneth V. & Ana M. Pecota 
Charles W. Pedersen 
Charles G. & Joyce H. Pederson 
Clinton F. Peirce & Laura Frazier 
Mil & Marci Penner 
Dale Perkins 
Jerry & Terese Perkins 
Larry M. & Beverly R. Perkins 
Permaculture Resources, Inc. 
Beth Peterson 
John E. & Merle L. Peterson 
Logan & Marilyn Petit 
Ernest W. & E. Ann Philippi 
Leroy C. Philippi 
Michael D. Phillips 
Norman W. & Beverly Jane Phillips 
Robert W. & Susan M. C. Pigg 
Lori J. & Thomas D. Piggott 
John PIison 
Lawrence Robert & Jeanne Marie Pinneo 
Kathrine A. Piper 
Roy K. & Anne M. Piper 
John R. & Tari Ann Piskac 
Ken Pivnick & Kristina Komendant 
Dwight & Lavonne Platt 
Ben Poage 
David Podoll 
Matt Polsky 
Frank Pommersheim & Anne Dunham 
Gerry Posler , 
Ramon & Eva Powers 
Henry R. & Mary A. Praetorius 
Charles A. & Marie J. Praspal 
Robert T. Priess 
Thomas & Sandra Pritchard 
James Pritchard & Dr. Diane Debinski 
Mary Puterbaugh 
Allen R. & Anda A. Pyle 
Quincy University Friary 
Peter C. Quinn 
Trucia Quistarc 
Gerard J. & Mary C. Radermacher 
Robert M. Rakoff 
Dennis M. & Linda Ramey-Gassert 
John G. Ramsay 
Margaret P. & Jonathan C. Rand 
Theodore G. & Lucy R. Rand 
John Ranney 
Gerald R. & Kathleen D. Rapp 
Charles Rascoll & Debbie Howe 
Jeff & Carol B. Rast 
Thomas L. Rauch & Joyce Borgerding 
Gary Ray 
Robert H. Raymond 
Dr. P. Edmund & Kristina Razma 
Gerald E. Reckling, Jr. 
Milton D. & Irene L. Redick 
L. David Redmon 
James T. Redmond, Jr. 
Richard A. & Karen S. Reed, Jr. 
Amanda Rees 
Juan-Tomas Rehbock 
Douglas P. Reid 

Jeremiah P. & Dorothy Silver Reilly 
J. Leslie & Wilhelm Reindl 
David & Wendy S. Reinhardt 
Darrell Reinke 
David F. & Doretta K. Relsenweber 
Regina B. & John D. Reiter 
Robert A. Renk 
Andrea Repinsky 
Jack Reppert & Donna J, Spohn 
John Rezelman 
Diane Rhoades 
Elizabeth Rhodes 
Stanley Rice 
Kenneth C. Rich & Therese O'Connor 
Stephen C. Richards 
Donald G. & Jennifer 0. Richards 
Jonathan Richardson 
Mabel C. Richardson 
Thomas Richter 
Dennis & Cheryl A. Rinehart 
Janet I. & Wayne L. Rippel 
Roger K. Risbrudt 
David Ritter 
Timothy D. Rives 
Sister Rita Robl 
Dr. E.R. Rodabaugh 
John R. Rodman 
Jeff Rogers 
John A. Rogers 
Lenton D. & Norma Jean Roller 
Kenneth B. Rom 
Arlene V. Root 
Trish Rose 
Michael R. & Marilyn S. Rosmann 
Dana Rose 
James A. Rousmaniere, Jr. 
Robert B. & Peggy Rover 
Deborah W. Rowan 
Edward C. & Leonore H. Rowe 
Andrew L. & Morissa R. Rubin 
Harry & Dorothy M. Rubin 
Sylvie Rueff & Glenn Garneau 
Martha J. Ruhe 
Thomas M. Rundle 
Randy H. Runyan 
Dave & Kay Rusk 
Todd & Matt Russell 
Sam & Polly W. Russell 
Michael & Regula Russelle 
Salzman Cattle Co. 
Sandhill Farm, Inc. 
Oreon L. & Thelma Sandler 
Joe Sands 
Joseph D. & Nancy J. Sargent 
Freda C. & Samuel Sass 
Michelle Satterlee 
Jon Satz 
Marion T .. & Mary G. Saunders 
David L. Sayer 
Frank Scalero 
Thomas M. & Mary L. Scanlan 
Nathan Scarritt & Sharon Landers 
Rachel M. Schaefer 
Fr. Vernon Schaefer 
Marillee & Mills Schanuel 
Bob & Connie Scharlau 
Karyn Scheier & Stanley Dolberg 
Thomas A. & Roselyne A. Schlesser 
Dennis & Linda Schlicht 
Joel A. Schmidt 
Menno & Doris Schmidt 
Carol C. Schmitt 
Nancy Roca & Phillip W. Schneider 
B. John & Linda S. Schole 
Robert Dale & Katy Schrag 
Truman Schrock 
Duane H. & Heidi Kohlwey Schultz 
John P. Schuster & Marilyn P. Kane 
Amy D. Sc.hwartz 
Elaine G. & S. Daniel Schwartz 
Andy Scoggin 
Michael J. Scully 
Richard L. & Peggy Prather Sechrist 
Ruth E. Seiberling 
Janet Yael Seligman 
Carolyn L. Servid & Dorik V. Mechau 
Eugene R. & Kathleen M. Severens 
Darlene Brehm-Sexton 
Gregg S. Shadduck & Jeanette M. Sullivan 
Stu L. Shafer & Patricia L. Dickinson 
Charles A. & Joan Sudmann Shapiro 
Bob Sharp 
Sandra J, Shaw 
Jim & Sara Shelton 
Ronnie Shirley 
Charles & Anita Shiwers 
John M. & Barbara J. Shoemaker 
Mary Helen Shortridge 
Hannah Sidofsky 
Bob Siemens 
Diane Simpson 
Kenneth Sims 
Gerald C. Sipe 
Steven R. Sirois 
Craig Alan Siska 
Donald E. & Elvera W. Skokan 
KayV. Slade 
Allen D. Slater 
Alfred & Walburga Smith 
Brenda S. Smith & Kevin L. Piper 
Daryl D. & Sue A. Smith 

Rev. J. Andy Smith Ill 
Margaret A. Smith & Douglas S. Alert 
Wayne & Claudia Smith 
William P. Smith & N. Susan Hammerton 
Soil Technologies Corp. 
David R. & Judy A. Solen berger 
Andrea Sonnabend 
Thomas Patrick Soule & Janet Sharon Boe 
Jeffrey D. Spangler 
Brett Spencer 
Earl F. & Carol S. Spencer 
Dr. & Mrs. David Sprinson 
Philip Squire 
Jack & Elsie Staatz 
Jim & Pauline M. Stacho 
Steven L. Staley 
Lowell L. Stanley & David B. Steckel 
Lisa Steffen 
Joe Stehlik 
Fr. Jerry Stein 
Richard J. & Peggy Stein 
Marion Lee & Doris I. Steinmetz 
Dean Stevens 
Vernon M. & Jean M. Stevens 
Wendell H. & Elizabeth J. Stickney 
Sonja Stiefel 
Rick Stille 
Chris Stoate 
Bianca Storlazzi 
Eric W. Storlie 
Reginald & Elrene Stowe 
Earl D. & Marquita M. Strang 
Ma~orie E. Streck/us 
Malcolm & Edith Strom 
Ellen & Mark C. Stromdahl 
Michael E. Stubbs 
John Carl & Virginia A. Stuhr 
Edith L. & G. M. Stunkel 
Deon Stuthman 
Persis B. Suddeth 
Brian J, & Jonita L. Suderman 
Matthew & Elaine Brown Sullivan 
Sustainable Food Ctr 
Lynda G. Swander 
Connie Sweeney 
Daniel & Katherine M. Swenson 
Walter P. & Jeanie M. Sy 
Robert J. Sylvester 
Toby Symington 
Matthew Jay Tafoya 
Dr. Richard E. Taylor Jr. 
Karen Colligan-Taylor & Mike S. Taylor 
Bron Taylor & Beth Corey-Taylor 
Erin (Micki) Taylor 
James E. & Betty Taylor 
Merton G. Taylor 
Catherine M. Teague 
Wayne S. Teel & Alta L. Brubaker 
Denise S. Tannen 
Dr. Edward H. Tenner 
Chris & Hern Teo-Sherrell 
Ruth & Norman Terrill 
Dr. Jon D. & Rhae E. Thayer 
Paul G. & Janice J. Theobald 
Richard Thieltges 
Craig Thiesen 
Norton E. Thomas & Diane K. Littel 
Robert W; & Linda B. Thomas 
Evelyn J. Thompson & Dan S. Tong 
Janice R. Thompson 
Thomas Nolan & Mary E. Arps Thompson 
Craig D. Thomsen 
Susan C, Tideman 
Herman 0. Tiedeman 
Philip B. Tietz 
Marilyn H. & Benjamin R. Tilghman 
Christopher R. Tillquist & Martha L. Maiers 
Stanley D. & Janet R. Tippin 
Frank Toman 
Alfred R. Tomlinson 
Christopher M. Topinka 
James fl. & Victorine M. Trammell, Jr. 
J. Andrew & Barbara A. Sinclair-Trapp 
Ray Travers 
Clark Trowell 
Lewis A. Trummel 
Lois A. Trump 
Mary Evelyn Tucker & John Grim 
Curtis M. Twedt 
Darren P. & M. Suzanne Tyler-McGann 
Karl Tyson 
James J. & Nancy A. Ulring 
Charles E. Umbanhowar & Greta M. 

Anderson 
Serials DepartmenVUniv. of Kansas Libraries 
Karen L. Valderrama 
Daniel G. & Amber D. Vallotton 
Allan & Debra van Asselt 
Susan Van Atta 
William van Geest 
Suzanne Vaupel 
Maria Da Gloria & Demetrio J. Vazquez MD 
Dan Vega 
Susan Ventura 
Sidney L. Vetter 
Susan Vickery 
Ignacio Villa & Helen Jeannie McLeod 
Lydia & Thomas Villanueva 
Helen Ann P. Vinton 
Nancy Vivian 
Patti M. Vogelaar 

Phil & Helen Vogt 
Elizabeth J. Vollbrecht 
James & Joann Vorst 
Ronald J. & Nancy A. Vos 
Dr. Orville L. & Helen M. Voth 
Mary Ellen Wade 
Virgil Wagner 
Bob Waldo 
Kathryn A. Horntvedt-Waldow & Dean A. 

Waldow 
Patricia J. & Samuel H. Walker 
John Wallace & Sandra Peterson 
Beth E. Waller & Jay D. Dorsey 
Fred Wallingford, M.D. 
Donald J. Walsh 
Mary E. Walsh 
Justin Ward & Anne T. Carver 
Thomas J, Warner 
Barbara Warren 
Dorothy F. & John F. Warren 
Deborah R. & David M. Watson 
Fay B. Watts 
Richard S. Waxman 
Kenneth G. & Dorothy L. Weaber 
Msgr. John George Weber 
Thomas R. & Deborah Neher Weicht 
Marc & Kathleen H. Weinberger 
Christopher L. H. Weingarth 
John G. Weiss 
J, Michael Weiss 
Darrell G. & Lois I. Wells 
Stephen C. & Caron A. Wenzel 
David Wesseler 
Melvin E. & Barbara Ann West 
Kathleen M. Westbeld 
Warren & Geneva Weston 
Orval L. & Mary C. Weyers 
Jan L. Wheeler 
Arthur Whipple 
Rev. Norm White 
Richard & Judy L. Whitehouse 
David & Fife Scobie Wicks 
Vernon R. & Rubena M. Wiebe 
Susan Wilcox 
Byron Wiley 
Dr. Julia Willebrand 
Roslyn Willett 
Serials Department 
Richard K. & Diana D. Williams 
Robert D. & Kathryn B. Williams 
Stanley Paul Williams 
Todd M. & Lezle G. Williams 
Uzelle Williams 
Dean Wilson 
John Herbert Wilson 
Kristin J. & D. Morgan Wilson 
Steven C. Wilson 
Phillip J. Wilmore 
Suzanne Winckler 
Douglas E. & Carol A. Wingeier 
Mary Ann Winkler 
Barbara L. Winternltz 
Steven Wisbaum 
Franklin P. & Jean Howell Witte 
Keith V. & Kathleen Wold 
Peter J. & Cherie M. Wold 
Ronald J. & Joyce A. Wolf 
Dorothy P. Wonder 
Ann A. & Richard C. Wong 
Charlie Wooster 
Work Family Estate Trust 
Alice Wozniak 
Harold M. Wright 
Floyd Wright 
Nancy L. Wygant 
Michael J. Yochim 
Greg & Donna M. Young 
James H. & Ma~orie H. Young 
Pamela Parker Young 
William H. & Marion M. Young 
M. Louise & James J, Zaffiro 
Dr. William M. & Dorothy A. Zales 
Elisabeth Zall 
Gary Zamzow 
Jerry & Carol Zanker 
Edward Zareh 
Marie Zazzi 
Jon & Bette Simon Zehnder 
Frank-o Zelko & Ebba-Christina Luchterhand 
Dr. Robert L. Zimdahl 
John W. & Carol Zoellner 
Richard W. Zundel 
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expenses: taxes, pay for the custom crews who 
reaped and threshed the wheat, and new implements 
every once in a while. Farmers occasionally bought 
seed grain, when they wanted to try a new variety or 
when their last crop had failed so completely that 
they lacked seed of their own for planting. They 
sometimes had to buy stock, when expanding their 
herd or when a needed animal died ( though they 
sometimes had a colt or calf to sell, too). Between 
hired labor, implements, and stock, farmers were 
often in debt; but usually for small amounts, and 
most often to neighbors, relatives and implement 
dealers rather than to banks. 

Given that their farms were arranged to produce 
nearly everything these families needed, it is tempt­
ing to classify them as "subsistence farmers" rather 
than "commercial farmers." However, they them­
selves probably recognized no such distinction. All 
of the farm's produce could be used on-farm, and all 
of it could also be sold, if it produced a surplus. In 
1885, besides the approximately eight hundred dol­
lars that the Ottmans may have earned on grain,1 

they sold a hundred dollars worth of garden pro­
duce, thirty dollars worth of wood, and twenty 
dollars worth of livestock. Other farms made good 
money on their milk cows and chickens; Nancy Muir 
was bringing in a dollar a day from butter and eggs 
in 1869. Poultry, dairy, and garden production (tradi­
tionally women's work) seldom grossed as much as 
the grain harvests, but provided a more steady cash 
flow throughout the year. Most of these sales were 
not on the "national market," but were part of a 
thriving local food trade between farmers and 

townspeople. Since railroad shipping costs often 
made goods brought in from the East prohibitively 
expensive, it made sense for both farmers and 
townspeople to get what they could close to home, 
whether by growing it themselves or by 
trading locally. 

Farmers certainly did not settle here in order to 
become "subsistence farmers" who would remove 
themselves from the cash economy. The arrival of 
the railroad, with its guaranteed access to national 
markets, was the catalytic event in the settlement of 
the county. Settlers came with the hope that by 
working hard and enduring difficulties while contin­
ually improving their farm, they could eventually 
secure prosperity for themselves and for their chil­
dren. This dream of prosperity involved a measure 
of self-sufficiency-milk cows, orchards and wood­
lots-but also a considerable measure of cash 
wealth. Robert Muir, for instance, wrote hopefully 
of buying a piano or organ for his musically-inclined 
son when he grew up. At the time, the goals of 
agrarian self-sufficiency and of middle-class wealth 
probably did not seem contradictory, although hind­
sight suggests that they were. 

Land Owners - 1925 

Henry ~n~ Nett, 
Muir 

(t~<e.c.losed, 1933) 

The L<md Report 21 

w.H.Thie..l 
(~o,ec\o~e~ I '\33) 

Le.w·,s N,e.schbu,~ 
(~ow..\osed, \"\35) 

Wi\1'10.M ¼ee.le.., 
o.nd-"1 ,.\'e.. 



The first few decades of settlement in Saline 
County were not an easy time for farmers. Grain 
prices declined steadily up to the depression of the 
mid-1890's, and crop failures occurred with dismay­
ing regularity. Yet few of the farms in this 
neighborhood failed or were foreclosed. The diverse 
crops were unlikely to all fail at once, the essential 
livestock could be fed on any combination of crops 
that came through, and the farm operations were 
arranged so that they could continue for years with 
virtually no cash income, if necessary. 

In retrospect, it might be said that the one thing 
these farms were not built to survive was commer­
cial success. The expanding markets and improving 
grain prices of the 1900's and 1910's encouraged 
farmers to pursue their dreams of wealth by expand­
ing and intensifying their operations. Year after year 
of predictable prosperity caused many farmers to 
forget their habitual caution. In 1905, with two adult 
sons on the farm, the Ottmans were leasing an extra 
160 acres of farmland in addition to their own 160. 
By 1915 Richard Ottmans had died, and his sons had 
given up leasing the extra quarter-section and turned 
instead to expanding their hog and cattle herds. In 
that year they were feeding at least a hundred hogs 
and thirty-eight cattle, far more animals than their 
own feed crops could support; so their overhead in 
feed grain must have been considerable. But the 
operation was ill-fated; they lost seventy hogs that 
year to hog cholera, and by 1925 the herds had dwin­
dled to twenty hogs and no cattle. Through some 
combination of over-expansion, more expensive 
lifestyle, and perhaps poor management and bad 
luck, the Ottmans brothers went into debt. In 1924 
they took out a mortgage for ten thousand dollars, 
and in 1929, that mortgage was foreclosed upon and 
the bank took their land. 

During the years when favorable prices were 
leading the Ottmans to expand first their crop 
acreages and then their animal operations, neigh­
bors all around them were intensifying their 
operations in various ways. Henry Muir, new owner 
of the old Jones place, had a major feedlot opera­
tion; the N eischburgs ( to the southeast of the 
Ottmans including the land where the Krehbiel 
house now stands) were running a mixed dairy and 
beef herd on prairie pasture while also growing 
wheat; and W. P. Thiel, just north of where the 
Land's "160" is today, had a sizable dairy herd. All 
of these farmers were foreclosed upon between 1929 

and 1935, unable to support their increased overhead 
and make loan payments in the soured agricultural 
markets of the Depression. Most local landowners who 
did not lose their land during the Depression lived in 
town and were not farmers. 

Both in their successes and in their failures, the 
early farmers of Saline County have something to 
teach us. When they tried to increase their wealth by 
"modernizing," investing more capital and taking 
out loans in an attempt to produce more efficiently, 
they made themselves more vulnerable to the 
vagaries of nature and of the market. The values and 
expectations that led to this downfall were probably 
with the settlers from the outset. But it should be 
remembered, too, that their initial system of diversi­
fied farming lasted for thirty years, and supported 
over a thousand farmers in this county during that 
time. The farms they created here were probably not 
ecologically sustainable; even as diversified, largely 
self-sufficient farms, they would have had to face 
issues of long-term soil erosion. At the very least, 
they would have had to incorporate conscientious 
legume rotations and manuring practices such as 
those used by the Amish both then and now. But 
these farms, as originally established, were agronom­
ically diverse, supplied a vigorous local food 
economy, and ran on locally available materials and 
energy. As long as they remained so, they were eco­
nomically resilient in the face of many challenges. 

References and Notes: 

Bogue, Allen. 1963. Prairie to Corn Belt. University of Chicago Press. 

Kansas State Census (Saline County), 1875, 1885, 1905, 1915, 1925. 

Saline County Register of Deeds. 

Muir, Robert. "Letters, 1860-1884." Unpub. volume, Smoky Hill 
Genealogical Society, Salina, KS. 

1. The year 1885 was unusual in that the Ottmans and most other farm­
ers in the county had all their grain acreage in corn, probably following a 
bad winter that destroyed the wheat. Extrapolating from average corn 
yields and prices, I estimate the Ottmans could have made about $800. 
In an ideal year when they planted 70 acres wheat and 30 corn and both 
crops came through and sold at average prices, I estimate their potential 
income at closer to $1600; however, judging from journals and letters 
written during that period, ideal years were rare. 
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Bess Wauhob: 
Friend and Neighbor to The Land 
Sheri Walz 

Bess Wauhob is The Land Institute's next-door neigh­
bor, and long-time friend. She owns most of two 
eighty acre parcels on either side of Water Well Road 
to the east of us. Some three decades ago, she sold the 
28 acre southeast corner of her land to the Jacksons to 
provide a site for their home and later The Land 
Institute. She also leases us the "Wauhob Prairie" 
north of the road. Her association with this land goes 
back some 65 years, and she has seen the changes 
wrought in agriculture over that time. Her family 
knew the land's homesteaders, the Ottmans, who in 
turn knew Native Americans living in the area. Thus, 
through the memories of one Saline County resident, 
we have an account of one piece of land from 
European settlement to 
the present. 

Richard and Anna Ottman 
homesteaded these 160 acres in 
Township 15, Range 2, sections 
5 and 8 in 1867. Mrs. Ottman 
gave birth to five sons and a 
daughter while they lived on 
the land. According to Bess, 
Native people in the area were 
on friendly terms with the 
Ottmans. They traded skins 
with the Ottmans for flour, 
pots, and food. The Natives 
camped in a grove of timber by 
the water, near an oxbow in the 
Smoky Hill River. Often relics 
would appear after a rain on 
the freshly plowed ground of 
the Ottman fields. 

Bess Wauhob. 

Flooding was a problem on this bottomland adja­
cent to the Smoky Hill River. The original house was 
destroyed by a flood in 1903. By then, Richard 
Ottman had died. Three bachelor Ottman sons began 
building a new pre-fabricated house for their mother, 
but she died before they finished it. They never did 
fully finish the house, but "bached" in it anyway. At 
least the new house did not flood, though once water 
did make it to the porch level. 

The Ottman sons grew cash and feed crops such as 
wheat, corn, and alfalfa, but also provided for many of 
their own needs. Henry Ottman, one of Richard's 
sons, eventually married and lived with his wife and 
brother on the property. They had an extensive veg­
etable garden, and sold surplus vegetables in town. 
One of the Ottman brothers lived in California and sent 
fruit trees to the family. But the family fell on hard 
times in the 1920's and the remaining brothers finally 
lost the farm to foreclosure in the Depression. 

County Commissioner L.A. Bickel purchased the 
Ottman land in 1932, after it had gone up for Sheriff's 
sale. He moved his family from Gypsum, twenty miles 
away, to the fertile bottomland adjacent to the Smoky 
Hill River where he had enjoyed many a fishing trip. 
He, his daughter Bess, and his second wife, Clyde, fin­
ished the house and lived in it. Bess remarked how at 
age twelve she missed the social life of Gypsum after 
moving to their new land. Bess' help was needed on 
the farm and she could not attend school. The weekly 
dances the family had once attended were too far 
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away. There were neighbors 
with whom the Bickels could 
socialize, however. Trips to a 
neighbor's house for popcorn 
and conversation were com­
mon. Then there were trips 
to Salina six miles away, and 
church. The family used 
both horses and a car 
for transportation. 

As a public servant 
and owner of a drugstore in 
Gypsum, Bickel did not have 
time for full-time farming. 
Therefore, his brother and his 
brother's sons helped farm the 
land the first year, commuting 
from Gypsum. His brother 
died before the first harvest 
was taken in, however, and 
Bickel had to find a new per­
son to work the land. The 
Bickels practiced a diversified 



Sheri Walz 

mix of cash crops and 
subsistence farming. 
They farmed with six 
horses and two 
mules. 

The fruit 
trees-apple, goose­
berry, currant, cherry, 
peach, pear, plum, 
and quince-that had 
been planted by the 
Ottman brothers 
served the family well. 
The pear tree pro­
duced enough pears 
the first year to pay 
off their taxes on the 
land. Who could 
make such a claim 

today? Unfortunately, most of the trees were killed by 
a hard winter in the 1940's. 

Bess was responsible for caring for the family 
chickens and cows. They had many hundreds of chick­
ens, and six cows. The eggs were collected and 
cleaned by Bess each night, for sale in town. Bess was 
responsible for keeping the cows' water tank full if the 
pump failed. She also led the cows to their pasture 
across the river each day, and milked them. They sold 
the cream in town, and fed the skimmed milk to their 
hogs. The family raised hogs both for sale and for 
meat, and also supplemented their diet with fish 
and game. 

Food preservation was important to the Bickels. 
Bess' step-mother, Clyde, had a large vegetable gar­
den. The family produced enough for themselves, 
needy relatives, and sale in town. The Bickels had a 
cellar, but no deep freezer. Preservation methods were 
canning, drying, and salting. 

Other ventures on the land were sometimes pro­
posed by outsiders. One man from town kept bees and 
paid them honey in return. Another wanted to lease 
some of their land to build a campground and artifi­
cial lake. He built five cabins, and was going to plant 
zinnias around the lake and call it Lake Zinnia. 
Unfortunately, the hole he dug wouldn't hold water, 
and neither did the lease. He did leave some nice pic­
nic tables, though. 

When Bess was twenty, she married Loyd 
Wauhob. Her parents moved to town, while Bess and 
Loyd stayed on the farm. They continued leasing most 

of the land, because Loyd was not a farm boy. He 
worked at Swifts, a creamery and poultry house in 
Salina. Bess kept up the diversified farming practice 
with a vegetable garden, cows and chickens. She pro­
duced food for the family and brought in extra money 
with the eggs and cream. This lasted until World 
War II came along. 

The war brought changes all over Saline County. 
Many farmers were forced to sell their land for two 
new army bases, and others went to war themselves. 
One small-town newspaper editor wrote, "The truth 
about 1942 small towns is that those who are left in 
them are too busy to do much more than keep them 
from falling apart." Loyd was called to the army. The 
Wauhobs had to sell their horses, mules, cows, and 
chickens. They rented the entire farm to tenants, and 
Bess moved into town to live near her step-mother 
(her father had died by this time). This began what 
was to be seventeen years off the farm, first due to the 
war and later due to Loyd's transfer with Swifts 
to Wichita. 

Bess, like many women, had her first paid job dur­
ing World War II. She was walking downtown by a 
restaurant, and stopped in for a bite to eat. While 
waiting, she noticed there was a huge stack of dirty 
dishes in back. The owners were busy, and had no 
time to do them. She asked them if they needed any 
help. When they replied yes, she went to the back and 
helped. She worked at the restaurant until Loyd 
returned and they moved to Wichita. She continued 
working at a restaurant in Wichita. 

While in Wichita, the Wauhobs still had some 
interaction with their land. An oil prospector stopped 
by to ask about purchasing the oil rights to the land. 
After he had helped Bess wallpaper her bathroom, she 
sold him the rights. 

Seventeen years after leaving, the Wauhobs moved 
back to the bottomland adjacent to the Smoky Hill 
River. They continued to lease the farmland. 
Commercial cash crops took over almost entirely, 
because small scale poultry and dairy operations could 
no longer compete with the new "factory" farming 
style. Bess, however, kept on with the garden, chickens 
and cattle for home use, until she broke her hip. One 
of Loyd's younger brothers helped them out with farm 
work. Later, her husband Loyd fell ill, and she cared 
for him until his death. Her cropland is now farmed in 
alfalfa and wheat. 

The changes Bess Wauhob has witnessed during 
her life are echoed throughout Saline County and the 
Midwest. The drain of rural population accelerated by 
World War II, changes in farming methods, and the 
decline of diversified local agriculture are all national 
trends she has witnessed. 
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The downside of progress did not go entirely 
unnoticed. The Echo, a newspaper published in the 
small Saline County village of Brookville, was quite 
concerned about the decline of the small town and the 
small farmer. The paper published wood-block prints 
of local historic sites, oral histories of settlers being 
pushed off their land for the new army bases, and 
vehement editorials denouncing the changes in Saline 
County. At last, the editor was called to serve in the 
war. An editorial he wrote in 1942 displays 
his frustration: 

The past at least 
is secure. We have 
seen the cities, larger 
towns, suck us dry. 
How many college 
graduates came 
back, to live in 
Brookville? 

The current landscape of Saline county is far 
removed from the native prairie or even the diversi­
fied farms of the first generation of European settlers. 
Small-scale diversified farming has slipped away as 
did the ways of the Native people. The villages that 
depended on small-scale farming have disappeared as 
rural population declined. Salina is now the hub of 
Saline County, and the few remaining small towns 
hold on either as bedroom communities or as 
historical landmarks. 

Interpretation of this transformation is far from 
simple. People who lived through these times, as did 
Bess, view many of the changes as benefits. Many 
were. But many of the benefits have turned out to be 
deceptive. Farmers steadily sacrificed self-sufficiency 
for commercialization and consumerism. Today, few 

farmers could supply 
most of their family 
needs on farm, or would 
want to. In the process 
they also lost their com­
munities as farming 
became capital intensive 
and small-scale was no 
longer profitable. Today, 
Salina is the place where 
rural residents of the 
county go for business. 
Lastly, many farmers 

... We have seen 
the automobile leech 
itself onto country 
and rural life-and 
only Detroit and 
motor row grow fat 
on Brookville's 
blood. 

Wes Jackson, Bess and Loyd Wauhob at the dedication of the 
Wauhob Prairie, 1986 

have lost their trade itself 
and the rural life that 

We have seen security and comfort and 
character sold down the river, exchanged for 
a bauble we called "higher standards of liv­
ing." ... Here entered an estrangement of the 
family with the home. (City people do not 
live at home; they eat, work, play, mourn, 
worship, either on the go or in establish­
ments provided by that fiction, "a higher 
standard of living." ... They have little fifty­
foot lot dogs, and few cats. No chickens; no 
cows. No home.). 

... Add this to a slow de-population of the 
area west of town, where a dangerous cen­
tralization of land ownership is building, and 
you will find Brookville wanting customers, 
for its stores, its bank, its schools, its church­
es, its lodges ... 

... There may come a day when there is no 
building standing in Brookville. When there 
is no street, no fence, no porchstep ... 

.. . And some one will there be who ... will 
say, "Here they withstood artificiality for 
some time, and finally the last man died. 
And now, you see, the grass is coming back." 

goes with it. Salina keeps 
expanding, consuming more farmland for its industri­
al, commercial, and residential zones. The land's value 
increases to a point where it is no longer profitable for 
farming, and farmers are priced off the land. 
Commercialization, despite its supposed benefits, has 
been the downfall of the rural way of life. And yet, 
most of those who still live and farm in the country­
side regard these changes, sometimes enthusiastically 
and sometimes a bit uneasily, as the inevitable march 
of progress. Any attempt to restore vitality, people 
and homes sustainably to the Great Plains must 
acknowledge and deal with the complexity of this 
ambivalence, if it is to succeed. 

Bess Wauhob died a few months after these interviews, 
in February, 1997. 
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Brian Donahue 

The preceding articles are about the intertwined nat­
ural and human history of the land. This article is 
about art. What we see, how we respond to it, and 
the lessons that we draw obviously depend on what 
we "know" ( consciously or unconsciously) about 
what we are looking at. Our response takes us into 
the realm of art, and its interaction with science, his­
tory and land use. 

In my view, the primary form of landscape art is 
the inhabited landscape itself. What we see from the 
top of the hill on The 160 expresses very powerfully 
( for better or worse) the way our culture under­
stands and cares for its land, in a great many 
particular ways. But this pattern only becomes slow­
ly visible to those who have the experiences and 
knowledge to see it. Most of what can be seen is 
commonly overlooked. Deep insight into our famil­
iar surroundings is something that most of us 
struggle towards all of our lives. Part of the work of 
The Land Institute, since the first Prairie Festival in 
1979, has been an effort to improve our capacity to 
see in this way. 

Traditionally when we speak of landscape art, of 
course, we mean something that depicts the land­
scape. One of the functions of such representative 
landscape art, the making of pictures (besides being 

pleasing or stim­
ulating), is to 
cause viewers to 
make connec­
tions with the 
landscape itself-

Harley Elliott at the "Cold Hearth" to begin to see 

into it. Ideally, 
the relationship between landscape, artist, art, viewer 
and the landscape again should be a circle of improved 
perception and care. Reflecting and reinforcing the 
way we look at the world is an inescapable cultural 
role of art, whether all artists care to accept it as a 
responsibility or not. Perhaps it is better that some 
artists remain unaware of it, lest they become overly 
didactic. Other artists embrace this role more deliber­
ately. 

There are environmental artists who work with 
materials from the landscape itself, and often on the 
landscape itself, in order to draw the viewer's atten­
tion back to the story the land has to tell. Art of this 
kind dramatizes qualities that are imbedded within 
the view, and which might otherwise escape notice. 
Like any art, such environmental art is partly con­
ceptual. The pieces of the work may be dispersed, 
and perhaps not even all visible at once. They must 
be assembled in the mind of the viewer, and then re­
applied to the landscape as a whole. As part of their 
group research project into the ecological history of 
the Land's land, the 1996 interns worked with envi­
ronmental artist Karen McCoy to create such a 
"landscape palimpsest." A palimpsest is a document 
which has been erased and drawn over several times, 
and that is certainly the case with the land here. 

Karen, who is Chair of the Sculpture 
Department at the Kansas City Art Institute, attend­
ed a number of intern presentations last spring and 
received copies of their research notes on the.history 
of the land. We brainstormed ideas about how to 
highlight these layers of history on the land itself, 
and then executed the piece in the midst of all the 
other preparations for Prairie Festival-which is one 
way to do art, I suppose. It certainly was intense. We 
mounted the piece again for fall Visitors Day, and 
led interpretive walks on both occasions. 

The walk began in the Gallery, where Karen dis­
tilled our findings and displayed them graphically. 
Roughly speaking, each gallery wall represented a 
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The Gallery 

from wall to wall suggesting that these layers can 
never be entirely separated. Geology, soils and 
prairie ecology were on one wall; local plants used 
by Native American and maps of several tribes' ter­
ritories on another; maps of white settlement and 
landownership on another; and graphs of recent 
developments in local farm sizes and crop produc­
tion on the fourth. Much of this Karen drew with 
pigments made from local soils, giving the Gallery a 
strong feeling of being "of the land." 

The walk went from the Gallery across the 
Land's property and then out to the hill on The 160, 
half a mile to the north (see map p. 26). I won't 
describe all of the elements depicted in the walk, but 
a few examples will give a sense of the way the piece 
was put together. Probably the most visible part of 
the work was called "Seeing Jefferson's Grid," and 
consisted of over 100 American flags. We flew large 
flags from the corners of The 160, and posted small­
er flags along some of the property lines at intervals 
of one chain, or 66 feet. This recalled the rectilinear 
survey by which most of America west of Ohio was 
divided into private ownership a century and a half 
ago, and is still owned and utilized today. It is true 
that section roads and fencelines display the grid all 
the time ( this is part of our permanent collection, 

you might say), but it was a bit 
startling to see the scale of it staked 
out so vividly. 

At the site of the 2,000 year 
old Native campsite near the class­
room, we constructed a "Cold 
Hearth." This was simply a small 
bowl in the earth in which a fire was 

burned and then extinguished. This circle was sur­
rounded by a neat square of ground from which the 
sod was removed, whose corners were marked with 
small American flags. This made a telescoped but 
telling symbol of the replacement of one culture 
by another. 

Just west of The 160, at the base of the hill on 
the edge of the river bottom, lies the foundation of 
an old homestead. The cellar walls were laid up with 
local Dakota sandstone. This was the 1870 home­
stead of the Smith family, whose farm tucked into 
the other side of the Smoky Hill river oxbow from 
the Ottmans' homestead (see map p. 20). Near the 
cellar hole stand two enormous cottonwoods that 
were planted ( or retained) by the family when they 
settled, but the whole farmyard is now overgrown 
with hackberries and elms that sprang up after the 
farm was abandoned half a century ago (see front 
cover). We gained permission from the present 
landowner to cut a path through the poison ivy and 
to clear brush from the old walls, and erected a 
mock kitchen shelf with a motley collection of 
antique and modern appliances. Here was another 
layer of occupation come and gone. 

Here and there along the walk stood soil sam­
ples in clear tubes, mounted on poles above the 
holes from which they had been lifted. In this way 
visitors could see the changes in the soils over which 
they trod. Near the top of the hill on The 160 were 
two samples showing a sharp change in virtually the 
same soil only a few 
feet apart-as Jerry 
describes in his 
paper, half a foot of 
topsoil was missing 
from the downhill 
sample taken inside 
the old wheat field, 
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compared to the unplowed prairie just above. Into 
the old plowbank we cut a series of 
"Lawn Chairs," upholstered with lush strips of 
domesticated sod. There you could sit looking out 
over the Smoky Hill 
valley with your back 
against the native 
prairie, and your feet 
dangling in the 
absence of soil where 
the ground had been 
broken and 
washed away. 

A hundred feet 
or so above the lawn 
chairs is the top of 
the hill, protected 
from the plow by its 
cap of rocky 
Lancaster soil 
formed in Dakota 
sandstone. Even this 
patch of native prairie is changing-with decreased 
fire over the past century, small elm trees have 
invaded. Does this tell us that after thousands of 
years the land is "returning" to its natural, forested 
state; or rather that because the landscape is now 
segmented by cultivated fields and patrolled by fire 
trucks, natural fires can no longer spread as readily 
as before? This is the kind of complex question that 
we hope was on the mind of our audience as they 
reached the top of the hill. 

Just past the crest of the hill, a flag marked the 
fence corner that is the northwest corner of our 
quarter section, and the exact center of Section 5. 
Half a mile due south one could just make out the 
flag at the southwest corner of The 160 by The Land 
Institute parking lot on Water Well Road, near the 
beginning of the walk. Across the bottoms and 

prairie upland to the 
southeast, the flag at 
the corner of 
Holmes Road was, 
to my eye, nothing 
more than a hint of 
red and blue. 
Turning to look in 
the opposite direc­
tion, one could see 
the northwest corner 
of the square-mile 
section far out in the 
ripening wheat fields 
of the broad bottom-
lands west of the 

river. We did not mark this corner with a flag, but 
one could pick it out easily enough at the end of a 
hedgerow of osage orange. Toward it marched the 
oncoming commercial and residential suburbs of 
Salina, and on that urban horizon, as a kind of artis­
tic bonus, waved the basketball court-sized 
American flag that a local car dealer flew over his 
lot. An amazing amount of natural and cultural his­
tory was visible in bits and pieces just within the 
square mile surrounding the hill top-beginning with 
the square itself, discernable on the land. 

We often boast that we live in an Information 
Age. We send record amounts of presumably impor­
tant data record distances in record time, and the 
towers by which we do it now stud the horizon. We 
can gain instant "access" to plenty of usefulinforma­
tion about geology, ecology and history on the 
Internet, but it is less clear that this information is 
reaching the earth in a helpful way. How many peo­
ple whose heads are in cyberspace ~ook down to see 
the smallest part of the dense information embed­
ded in the ground beneath their feet? I suppose it 
would be naive to believe that if people looked for 
some of these things, they would immediately begin 
to treat the land better. But it might not be a bad 
place to start. Calling that to our attention is part of 
the function of art. 
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Matfield Green Conferences 

The Land Institute has begun to hold workshops and 
conferences at the school in Matfield Green. Last 
March and April, Arts Associate Terry Evans ran a 
workshop called "Seeing Home Land" for Chase 
County High School students, with English teacher 
Denise Ulrich and Art teacher Peggy Lyon. The stu­
dents kept journals, wrote essays and took 
photographs documenting various aspects of land 
use in Chase County-everything from energy 
sources, to cemeteries, to ranching. The students' 
photographs and excerpts of their writing were 
mounted as an exhibit at the school, and will travel 
to other parts of Kansas. 

On May 3-4, 1996, we held a small gathering of 
leading experts to help us think through our "eco­
logical community accounting" project for Matfield 
Green. The participants included Joel Cohen, Dan 
Luten, Sim Van der Ryn, ap.d Bob Herendeen. Bob, 
a physicist with the Illinois Natural History Survey, 
will continue to work with us on this project. 

On September 13-15, 1996, we held a conference 
concerning moral, educational and spiritual dimen­
sions to resettling rural communities-the changes 
in attitude that must accompany the "nuts and bolts" 
of economics and ecology. The conference was spon­
sored by the Fetzer Foundation, and Art Zajonc ( a 
physicist at Amherst, and Fellow of the Fetzer 
Institute) chaired the proceedings, together with 
Wes Jackson and educator Doug Sloan. Participants 
included many long-time friends of the Land and 

some new ones: Bob Herendeen 
again, Joe Hickey and Jim Hoy 
from Emporia State, Verna 
Kragnes from Philadelphia 
Community Farm in Wisconsin, 

Jack and 
crew bum 

the grass 

Bobbi Oakes of Matfield Green, Paul Nachtigal and 
Toni Haas from the Rural Challenge, David Orr 
from Oberlin, Paul Theobold from the University of 
Wisconsin, Bill Vitek from Clarkson and Mary Berry 
Smith from Kentucky. The proceedings are being 
edited for publication by Mary Berry Smith. 

This summer, The Land Institute and Emporia 
State University will be running a week-long work­
shop for public school teachers and administrators 
called "Discovering Place and Community: Bringing 
Rural Education Home." The workshop is support­
ed by the Annenberg Rural Challenge. Its purpose is 
to encourage rural school districts to reorient their 
schools to educate young people into their commu­
nities, rather than out of them. The curriculum will 
be similar to that illustrated for Saline County in this 
Land Report. 

More conferences are taking shape, and the 
series will no doubt receive a more complete write­
up in a future Land Report. 

Changes at The Land 
Brian Donahue 

The Land Institute is happy to announce two addi­
tions to our staff. David Van Tassel will be our new 
plant scientist, coming on later this spring. David is 
completing his Ph.D. in Plant Biology at the 
University of California-Davis, where he has worked 
on genetics and mechanisms controlling flowering in 
plants. Rob Peters is our new Director of Education. 
Rob has a Ph.D. in Biological Sciences from 
Stanford, and has worked for over a decade for 
groups such as the Conservation Foundation and the 
Defenders of Wildlife in Washington, D.C. He is the 
author or editor of several books and reports, 
including Endangered Ecosystems of the U.S., and 
Climate Change and Biological Diversity. You will 
doubtless be hearing more of these gentlemen in 
future Land Reports. 

I am leaving The Land Institute after 
three very rewarding years, to return to 
environmental history and community 
farming and forestry projects in 
Massachusetts. I have greatly enjoyed my 
time in Kansas, and plan to stay involved 
with this outstanding organization. 
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Fall Visitor's Day on September 29, 1996, brought 
Harley Elliott and Steven Hind back to The Land 
Institute. Harley and Steven were among the poets 
whose readings many felt were the highlight of last 
year's Prairie Festival. This time they were accompa­
nied by improvisational cello work from Eugene 
Friesen, who last performed at The Land with Paul 
Winter at the 1993 Prairie Festival. 

Eugene is completing work on his "Grasslands" 
composition, which will be premiered by the Paul 
Winter Consort here in Salina at the Smoky Hill 
River Festival on June 14. This composition has 
been commissioned, in part, by the "Horizons 50" 

group that supports the Salina Arts and Humanities 
Commission. The performance will feature a 
regional orchestra and chorus, along with the 
Winter Consort. 

This year's Prairie Festival will take place once 
again on Memorial Day weekend, Friday May 23 to 
Sunday May 25. The theme will be "feeding our 
world and having it too," or how to find room for 
sustainable agriculture and biodiversity on the same 
planet. Among the confirmed speakers will be 
Under Secretary of State Tim Wirth, geographer 
Dan Luten, and dancer Joan Stone. Mark your cal­
enders. 

Audio Tape 
Order Form 

Selected Recordings From Prairie Festival 1996 Presented by The Land Institute 
Salina, Kansas• May 25-26, 1996 The Marriage of Ecology and Agriculture: The Next Twenty Yeai·s 

Qty. Session Title, Speaker(s} 
Saturday, May 25 

S1 The World in 2016, Conn Nugent 
S2 Shaking the Heavy Hand of Government, Kathleen Merrigan 
S3 Prairie Prospects, Joni Kinsey, Rebecca Roberts, Robert Sayre 
S4 Can City Cousins Become Good Neighbors?, Linda Hasselstrom 
S5.1 Forty Year Medley*, Austin, Enshayan, Hay, Kirschenmann, McVay, 

Nichols, Wright 
S5.2 Forty Year Medley (Continued)* 
S6 Twenty Years of Prairie Roots and Human Roots, Terry Evans 

Sunday, May 26 
SU1 Poetry Round Robin*, Berry, Cokinos, Dodd, Elliott, Hadley, 

Hasselstrom, Hind, Traxler, Wilson 
SU2 Poetry Round Robin (Continued)* 
SU3 Grassland Conservation in Victoria, Australia, Tim Barlow 
SU4 The Global Uprooting of Small Farmers, Jose Lutzenberger 
SU5 Walking the Back Forty: Are We Losing Ground?, Donald Worster 
SU6 The Whole Horse, Wendell Berry 
SU? Kicking the Hundred Foot Sponge, Wes Jackson 

*Two tape sets are discounted at $13.00 per set. 

Mail Order Payment Policy 
We accept checks or money orders (US Funds Only) and MC, VISA or Discover credit 
cards. Credit card purchases may be made by fax or phone, or by filling out this form 
and mailing it to: p tu~III U -4~ .,.,.,..,. erpe all r 9 ,ONVV'runUmited 

1705 14th Street, Suite 396, Boulder, Colorado 80302 
Phone: (303) 444-3158 ° Fax: (303) 444-7077 

Credit Card: MC _ VISA Discover 

Card # _________________ Exp .. __ _ 

Signature _________________ _ 

Total # ofTapes __ x $8.00 = ___ _ 

Total # of 2 tape sets __ x $13.00 = ___ _ 

__ Full Set(s) x $100.00 = ___ _ 

Subtotal: ___ _ 

For Mail Orders within the U.S., add 
Shipping and Handling ___ _ 

$1.50 first tape, $.50/each additional tape ($18.00 maximum) 
{Please note: Two tape sets consist of two tapes!) 

For Canada/Mexico/Overseas Mail Orders: 
For Canada, DOUBLE shipping amount. 

For Mexico/Overseas, TRIPLE shipping amount. 
Orders are sent Air Mail and are QUaranteed for 60 days. 

Grand Total: ___ _ 

Name _________________ _ 

Company Name _______________ _ 

Address _________________ _ 

City __________________ _ 

State. ___________ Zip Code. ____ _ 

Phone(__) ______________ _ 
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Land Institute Research Report 

1995 Soil Quality on the Sunshine Farm 
Lisa Mosca 

Introduction 
Long-term assessment of soil quality is an important part of the 
Sunshine Farm Project. No fertilizer, manure or hay/straw is 
imported from off the farm, but some feed is purchased for 
poultry and overwintering cattle. So, we have been monitoring 
whether the farm can supply its own fertility. Past studies have 
shown that energetic expenditures for soil improvement alone 
are a small part of the farm's energy budget (Gerwin 1994), 
which suggests that small changes in how we run our farm 
could provide important benefits in long-term soil maintenance. 

Recent advocates for on-farm testing of physical and bio­
logical soil properties highlight the benefits of gaining 
information on soil structure, soil compaction, soil water-holding 
ability and percolation rates, and biological activity within differ­
ent organismal populations (Doran and Parkin 1994). This 
(1995) is the third year that we have tested chemical soil proper­
ties, the second year for some physical and biological 
properties, and the first year we examined soil aggregation and 
soil respiration. As documented by these tests, the cost of a 
truly sustainable agriculture is indicated by the effort the farm 
must expend to maintain soil quality without outside inputs. 

Materials and Methods 
Sunshine Farm. The cropland consists of 50 acres of level 
bottomland 3 miles south of Salina, KS. The north half contains 
55 crop strips and the south half, 70 strips. Each block of five 
strips is a replicate within the five-year crop rotations. The soil 
is mostly Cozad silt loam (coarse-silty, mixed, mesic Fluventic 
Haplustoll), so it was formed by flooding and is very fertile. The 
average annual precipitation is 74 cm, but this year we had a 
very wet spring with rainfall of 40 cm in May. The farm's 
drainage pattern extends from the mideast flowing northwest. 
The farm had been conventionally cropped, mostly in wheat 
prior to the Land Institute ownership, after which it became 
organically cropped from 1990 onward, the north in wheat and 
the south in alfalfa. We began strip cropping the north half in 
1993 and the south half in 1994. 
Wauhob Prairie. This site is never-plowed, formerly grazed 
native prairie. It is on shallow upland, Kipson-Cline silt loam soil 
derived from calcareous, silty shale, which would be poor for 
cropping, but supports a diverse number of native prairie wild­
flowers and grasses. It is one mile to the east to the 
Sunshine Farm. 
Brome sod. This site is at the midwest edge of the Sunshine 
Farm on an adjoining parcel of land in a non-native smooth 
brome field. It has the same soil as the farm, and much gravel 
was added several decades ago. 

Table 1. Soil Property Milo 

Tree windbreak. This site is located at the northern edge of the 
farm and contains mainly osage orange and mulberry trees, with 
the same soil as the farm. 
Conventional wheat field. This site was used for short-term 
testing and lies adjacent to the east end of the northern half of 
the Sunshine Farm, with the same soil. Each site tested in the 
neighbor's wheat field was directly east of a Sunshine Farm 
wheat strip and 1 O m from the property line, for a total distance 
of 30 m between corresponding samples in the neighbor's 
wheat field and the Sunshine Farm wheat strips. The neigh­
bor's wheat field has been continuously cropped, for at least 
eight years, mostly in wheat, but sometimes with a rotation of 
milo for weed control. From 1992-1995, it was planted to 
wheat. Chemical and fertilizer inputs were applied regularly. 
Long term soil sampling. During March 21-25, 1995 soil sam­
ples for chemical testing were taken from each of the five strips 
in 6 blocks in the north half and 6 blocks in the south, for a total 
of 60 sites sampled on the permanent sampling sites fixed in 
1993. In 1995, two depths were sampled: 0-30 cm and 30-60 
cm. Samples were collected with 1.8 cm i.d. soil probes and 
were composited from three subsamples taken within 5 meters. 
They were immediately dried in a greenhouse. Samples were 
analyzed at the Kansas State University Soil Testing Laboratory 
for 9 chemical properties: pH, Bray Phosphorus (P), extractable 
Ammonium (NH4), Nitrate (NOs), exchangeable Potassium (K), 
Total Nitrogen (Tot N), total Phosphorus (Tot P), organic matter 
(OM) and cation exchange capacity (CEC). Details of proce­
dures are given by North Dakota Experiment Station (1988). 

In 1995 on the farm, prairie, brome and tree sites, we did 
on-farm tests of 4 physical soil properties (bulk density, water­
holding capacity, water infiltration and soil aggregation) and a 
biological one (earthworms). On the farm, samples for bulk 
density were collected with soil probes from the same 2 depths 
and the same date as the chemical samples. During April 5-9, 
we measured bulk density, water holding capacity and infiltra­
tion rate with simple can methods described by Cramer 
(1994a,b). We sampled for earthworm abundance during June 
2-5 by handsorting 3 soil samples that were 18 cm deep and 15 
cm in diameter. Because we did not find any earthworms at the 
brome and prairie sites, we took extra samples. During June 7-
15, we collected samples to test for soil aggregation, or more 
specifically, wet aggregate stability (Kemper and Rosenau 
1986). The exact procedure we used is described by Grossman 
(1990). The samples, which were 7.5 cm in diameter and 7.5 
cm in depth, were excavated using a hand trowel and were 
allowed to air-dry at room temperature prior to lab analysis. 
Short-term soil sampling. During June 30 - July 27, we per­
formed tests to examine some short-term effects of cropping 
systems and residues on microbial activity and concomitant 
mineralization of nitrate. Using techniques described by Doran 
(1995), we measured soil nitrate levels and soil respiration for 3 
crops: four wheat strips in the north half of the farm; four 1994-
95 alfalfa strips in the same blocks as the wheat strips; and four 
locations in an adjacent conventional wheat field across from 
our 4 wheat strips. During June 28 -29, the alfalfa strips were 
disked and planted to milo. The strips of wheat stubble on the 
Sunshine Farm were disked during July 1 -2. Our neighbor 
disked his wheat stubble on June 29. On June 30 at each site, 

Oats 1 Oats 2 Soybeans Sunflowers 1 

Means and 
standard 
deviations 
(n=6) for 1995 
soil properties 
due to 1994 
crop effects 
that were 
significantly 
different and 
explicable. 

NO3-N: 0-30 cm 5.45 ± 3.57 3.27 ± 4.02 4.68 ± 4.00 11.1 ± 4.96 10.5 ± 6.99 
(ppm) abc C 

NO3-N: 30-60 cm 4.60 ± 3.72 4.18 ± 6.18 
(ppm) ab b 

Means followed by different letters are significantly different (p::c;0.05). 
1) Strips were in alfalfa in 1993. 

be 

4.10 ± 3.45 
b 
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we measured water-holding capacity and used soil probes to 
obtain samples of 3 composited soil cores from 0-15 cm depth 
for nitrate and bulk density. During July 25 -27, we sunk closed 
chambers into the soil at each sample site and took soil respira­
tion readings with CO2 detection tubes (Cramer 1994c). At this 
time, the milo seedlings were 9 inches tall, so the chambers 
were placed in the middle of the 40-inch spacing between the 
rows. Then to see how microbial activity would respond to 
rainfall, we added one inch of distilled water to the soil in the 
chambers and roughly twenty-four hours later took another 
respiration reading. We took soil nitrate samples along with the 
respiration readings. We also took samples for bulk density and 
soil water content, both pre- and post-wetting. 

Data for long-term and short-term soil tests were examined 
by analysis of variance, with pairwise comparisons done by 
Tukey's test. The 0.05 level of significance was used_throughout. 

Results and Discussion 
1994 crop effects on 1995 soil properties. We analyzed the 
effects of 1994 crops on the 14 soil properties in 1995 and 
found explicable significant differences only for soil nitrate at the 
2 depths (Table 1 ). The soybeans and sunflowers (alfalfa in 
1993) showed significantly higher nitrate levels than other row 
crops. Thus, nitrate levels were higher after legume crops. 
Effects of prior cropping history. We found fewer significant 
differences in chemical soil properties between the north and 
south halves in 1995 than there were prior to the beginning of 
strip cropping in 1993 (Tables 2 and 3). This indicates that the 

Table 2. Soil Property North 

Mean and pH: 0-30 cm*** 6.28 ± 0.23 

standard pH:30-60 cm 7.08 ± 0.40 

deviations P: 0-30 cm (lbs.ac.)8 65.8 ± 36.2 

(n=30) for soil P: 30-60 cm (lbs.lac.) 28.4 ± 13.9 

properties on K: 0-30 cm (lbs.lac.) 1832 ± 256 

the north and K: 30-60 cm (lbs.lac.) 1000 ± 200 

south halves of OM: 0-30 cm (%) 2.45 ± 0.42 

the Sunshine OM: 30-60 cm(%) 1.44 ± 0.26 

Farm in 1995. NH4-N: 0-30 cm (ppm) 3.91 ± 3.55 

NH4-N: 30-60 cm (ppm)*** 4.15 ± 2.88 

NO2-N: 0-30 cm (ppm)*** 3.26 ± 3.31 

NO3-N: 30-60 cm (ppm)*** 2.01 ± 1.65 

CEC: 0-30 cm (MEQ/kg) 17.39 ± 2.61 

CEC: 30-60 cm (MEQ/kg) 15.9 ± 1.87 

Tot P: 0-30 cm (ppm) 383 ± 53.4 

Tot P: 30-60 cm (ppm) 417±52.3 

Tot N: 0-30 cm (ppm) 1146 ± 178 

Tot N: 30-60 cm (ppm) 743 ± 157 

BO w/soil probe: 0-30 cm (b/cm3) 1.08±0.15 

BO w/soil probe: 30-60 cm (g/cm3) 1.09 ± 0.16 

*,p:s;0,05 **,p:s;0,01 ***,p:s;0,001 
1) n=180 for earthworms and soil aggregation. 

Table 3. Soil Property North 

Means and pH: 0-15 cm*** 6.30 ± 0.29 

standard pH: 15-30 cm* 6.15 ± 0.27 

deviations P: 0-15 cm (lbs.lac.)*** 55.4 ± 38.2 

(n=30 strips) P: 15-30 cm (lbs.lac.)*** 35.0 ± 20.4 

for soil K: 0-15 cm (lbs.lac.)*** 1124 ± 288 

properties K: 15-30 cm (lbs.lac.) 872 ± 206 

on the north OM: 0-15 cm(%)*** 2.54 ± 0.56 

and south OM: 15-30 cm(%)*** 2.24 ± 0.37 

halves of NH4-N: 0-15 cm (ppm) 6.26 ± 1.43 

the Sunshine NH4-N: 15-30 cm (ppm)** 6.95 ± 4.49 

Farm, before NO3-N: 0-15 cm (ppm)*** 3.44 ± 1.59 

cropping system NO3-N: 15-30 cm (ppm)*** 3.83 ± 1.66 

was begun (1993). CEC: 0-15 cm (MEQ/kg) 16.5 ± 1.72 

CEC: 15-30 cm (MEQ/kg)** 16.7±1.71 

*,p<0.05 **,p<0.01 ***,p<0.001 

effects of the different cropping histories in these halves during 
1990-93 were decreasing over time. The chemical levels can­
not be compared between 1993 and 1995 because the 
measurements were made at different depths which may 
include different bulk densities. The most obvious effect is the 
greater number of earthworms in the south half of the farm due 
to the lack of tillage since this field was in alfalfa during 1990-
93. Earthworm counts provide indirect information on the 
diversity of soil decomposers that allows for continued activity 
under fluctuating soil conditions and that plays a predominant 
role in maintaining the fragile yet crucial balance between CO2 
production and utilization in the biosphere (Doran et al. 1996). 
Differences between the five sites. For the 5 physical and bio­
logical soil properties at the five sites, the prairie had the 
greatest water-holding capacity, and along with the brome site it 
had the greatest soil aggregation (Table 4). Soils with much 
aggregate stability are able to maintain a balance of air and 
water so as to promote nutrient cycling and root exploration, 
while resisting erosion and surface sealing. The treebreak 
showed the highest number of earthworms, while the prairie 
and brome sites showed no earthworms. Our shallow sampling 
would be less likely to detect the native worms at deeper 
depths in the prairie. 
Effects of crop residues on soil respiration. In this short-term 
experiment, there were no significant differences in soil respira­
tion among the 3 crops or between the 2 wetting treatments 
(Table 5). The mean for alfalfa in the post-wetting treatment was 
large enough that with more replicates it probably would have 

South 
6.56 ± 0.29 

6.99 ± 0.57 

47.2 ± 15.7 

24.0 ± 13.1 

1620 ± 189 

970 ± 189 

2.38 ± 0.34 

1.45 ± 0.30 

2.84 ± 0.60 

2.62 ± 0.65 

9.99±7.18 

11.6 ± 7.90 

16.0±1.74 

15.1 ± 4.01 

368 ± 23.1 

419±21.4 

1133 ± 155 

752 ± 153 

1.07±0.19 

1.15 ± 0.23 

South 
6.71 ± 0.37 

6.37 ± 0.49 

22.4 ± 8.6 

17.8±10.2 

1008 ± 156 

712 ± 111.2 

2.07 ± 0.35 

1.85 ± 0.39 

5.78 ± 1.45 

5.43 ± 0.78 

1.83 ± 1.21 

1.43 ± 1.02 

15.5 ± 1.50 

15.6 ± 1.54 
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Table 4. 
Means and standard 
deviations for physical 
and biological soil 
properties that were 
significantly different 
between the crop 
strips in the north 
and south halves 

Soil Property 
Water-holding capacity 

(g/g)1 
Soil aggregation 
(% volume of aggregates 1-
2mm)2 

Earthworms2 

(number/m2) 

North 
0.33 ± 0.05 

b 
28.8 ± 9.77 

b 

0.20 ± 0.69 
b 

South Tree windbreak Prairie Brome 
0.30 ± 0.06 0.36 ± 0.02 0.50 ± 0.04 0.32 ± 0.05 

b b a b 
30.6 ± 6.42 41.7 ± 5.77 80.0 ± 10.0 83.3 ± 11.6 

b b a a 

0.77 ± 1.21 6.00 ± 4.36 0.00 ± 0.00 0.00 ± 0.00 
b a b b 

of the Sunshine 
Farm and 3 Means followed by different letters are significantly different (p.:::::0.001). 

control sites. 1) n=3 for tree windbreak, prairie, and brome sites; n=3 for north and south halves. 

2) n=3 for tree windbreak, prairie, and brome sites; n=90 for north and south halves. 

been significantly greater than those for the 2 wheat sites. The 
alfalfa strips were the only site that showed a significant 
increase in soil nitrate levels 3 weeks after disking compared to 
just before disking (Table 6). At the later date, the alfalfa strips 
and the conventional wheat field had greater nitrate levels than 
the wheat strips (Table 6). This is because the former is a nitro­
gen-fixing legume, and the latter received much commercial 
fertilizer. These measurements suggest that in the disked alfalfa 
strips there is more microbial activity and subsequent nitrogen 
mineralization which contributes to nutrient cycling. This con­
firms the use of alfalfa in crop rotations for improving soil fertility. 
Conclusion 

Physical and biological tests done on the farm provide 
information about the soil quality, especially used in conjunction 
with chemical lab tests. Assessing the quality of the soil on the 
Sunshine Farm and for agricultural systems everywhere is a 
complex process with many potential indicators. In their 1996 
paper on soil health and sustainability, Doran, Sarrantonio, and 
Liebig explain this well when they suggest that soil health can 
be defined as " the continued capacity of soil to function as a 
vital living system, within ecosystem and land-use boundaries, 
to sustain biological productivity, maintain the quality of air and 
water environments and promote plant, animal and human 
health. The challenge we face, however, is in quantitatively 
defining the state of soil health and its assessment using mea­
surable properties or parameters. Unlike human health, the 
magnitude of critical indicators of soil health ranges consider­
ably over the dimensions of space and time." 

Table 5. 
Means and 
standard 
deviations 
(n=4} for soil 

Crop 
alfalfa 
wheat 

Conventional wheat 

Pre-wetting 
67.7 ± 13.9 a 
65.5 ± 10.4 a 
49.4 ± 8.9 a 

literature Cited 
Cramer, C. 1994a. Test your soil's health: New kit helps tract 

improvements in soil quality. New Farm 16(1 ): 17-21 . 
__ . 1994b. Test your soil's health: More tests to help track 

soil quality. New Farm 16(2):40-45. 
__ . 1994c. How alive is your soil? Use this respiration test 

to measure your microbes. New Farm 16(4):46-54. 
Doran, J.W. 1995. On-farm measurement of soil quality 

indices. U.S. Department of Agriculture, Agricultural 
Research Service, Lincoln, NB. Unpublished manuscript. 

__ and T.B. Parkin. 1994. Defining and assessing soil quali 
ty. Pp. 3-21 in: Defining Soil Quality for a Sustainable 
Environment. J.W. Doran, D.C. Coleman, D.F. Bezdicek 
and B.A. Stewart (eds.). Soil Science Society of America, 
Madison, Wisconsin. 

__ , M. Sarrantonio and M.A. Liebig. 1996. Soil health and 
sustainability. Advances in Agronomy 56:1-54. 

Gerwin, J. 1994. Soil quality on the Sunshine Farm. The Land 
Report No. 52:36-38. 

Grossman, R.B. 1990. Overview of certain soil characterization 
methods with emphasis on use-dependent temporal prop 
erties. Method G002c. National Resource Conservation 
Service, National Soil Science Laboratory, Lincoln, NB. 

Kemper, W.D. and R.C. Rosenau. 1986. Aggregate stability 
and size distribution. Pp. 425-442 in: Methods of Soil 
Analysis. Part 1. Physical and Mineralogical Methods. 2nd 
Edition. A Klute (ed.). American Society of Agronomy, 
Madison, Wisconsin. 

North Dakota Agricultural Experiment Station. 1988. 

Wetting 

Recommended soil test procedures for the North Central 
Region, revised edition. North Dakota Agricultural 
Experiment Station Bulletin 499. 

Post-wetting 
64.5 ± 44.5 a 
20.6 ± 15.7 a 
26.6 ± 11.2 a 

respiration Means followed by the same letters in a column are not significantly different (p.:::::0.05). 

(lbs. carbon/ 
acre/day} 
pre- and post­
wetting at five 
sites on 7 /25/95. 

Table 6. 
Means and standard 
deviations {n=4} 
for NO3-N (lbs./acre} 
before (6/30/95) 
and after (7 /25/95) 
disking the residues 
of 3 crops. 

Crop 
alfalfa strips 

conventional wheat 
wheat strips 

Before 
11.0 ± 10.1 a* 

5.0 ± 2.4 a 
4.8 ± 3.1 a 

Date 
After 

34.0 ± 12.2 a 
22.1 ± 15.7 a 

7.1±3.7b 

Means followed by the same letters in a column are not significantly different (p.:::::0.05). 
*, significant difference (p.:::::0.05) between 6/30 and 7 /25 readings within a crop. 
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1 

John Curtis 

Abstract 
1995 was the first year of a rotational grazing system with a Longhorn cow-calf herd. In July, cover class percentages were mea­
sured in order to test the effects of rotational grazing on vegetative communities. Comparisons were made between grazed and 
ungrazed treatments at four different sites for 1995, and mean percentages from 1994 were compared with those from 1995 at the 
two sites that were intact prairie. The results showed that under this rotational grazing scheme, percent cover of both undesirable 
and desirable species had declined on the grazed, intact, native prairie sites, which is a desired effect. 

Prior to the invasion of Indian lands by European-Americans, the great plains were covered by a rich and remarkably diverse mix 
of grasses and forbs naturally suited to the climate of the plains and to the native grazers. By far, the most significant of these graz­
ers was the bison. Although reliable figures for the exact number of bison existing on the plains prior to the arrival of white settlers 
are unavailable, it's likely that the prairie supported many more bison than it currently does cattle (Flores 1991) while maintaining a 
vibrant and exceedingly rich plant community. 

When white settlers reached the plains, they failed to adapt pasture management practices to local conditions. The cow 
replaced the buffalo as the dominant herbivore, open prairie became enclosed pasture, and cattle were often left to graze an area 
continuously throughout the year. When pastured in this way, cattle tend to select against good forage species and for both unpalat­
able native and weedy exotic plant species. The legacy of this low-management method has been degraded soils, decreased forage 
quality, and reduced species richness within the plant community over time. 

In recent years, many ranchers and farmers have begun to experiment with a wide variety of pasture management techniques 
which fit under a rather broad category referred to as rotational grazing, short-duration grazing, or more recently as variable density 
grazing (Smith 1995). The idea is to graze a small section of pasture for a short enough period of time that there is no repeated graz­
ing of favored forage species, but long enough that the cattle graze the less favored species as well. The grazed area is then left for 
a period of time so that the vegetation can recover. 

Proponents of rotational grazing claim that under these pasture management schemes, range managers can halt pasture degra­
dation and even increase forage production over time, while maintaining or increasing the stocking rate. The Sunshine Farm's 
rotational grazing experiment is designed to test the affect of a grazing rotation, adapted to the Land Institute prairie, on plant 
species composition. 

Materials and Methods 

The rotational grazing scheme is being done on a 100-acre 
pasture that has not been grazed since 1988 and was burned 
every 2-3 years since 1981. Nine Texas Longhorn cows were 
obtained in fall 1994 and given free access to the pasture during 
the winter. The grazing regime was begun in late May 1995 with 
the cows and their calves. Electric polywire was used to erect 
temporary fences for paddocks that were grazed for 2-3 days. 
During the first rotation in the first half of the growing season, 
roughly 80 acres of this pasture were divided into 24 paddocks. 
During the second rotation which began in early July, roughly 60 
of the 80 acres were divided into 24 paddocks. 

Four study sites were selected in 1994. Each site is unique 
in terms of vegetation, soils, aspect, slope and/or management 
history so that responses to grazing in different types of plant 
communities can be monitored over time. Sites 1 and 3 are 
intact prairie sites dominated by big and little bluestem. Site 2 
is also on the unplowed prairie but shows signs of severe over­
grazing in the past. Site 6 is on prairie that was former wheat 
ground replanted to native tall grasses, half in 1982 and half in 
1986. Sites 1, 2 and 3 were burned 8 April 1994 and site 6, 30 
March 1995. Parts of site 3 were burned by a neighbor's wild­
fire in May 1995. 

At each site, we established multiple pairs of 5 x 5 meter, 
side-by-side plots, one of which is being grazed and the other 
protected from grazing by an exclosure. The plots were deliber­
ately located where each pair visually had similar vegetative 
cover, which was later confirmed by statistical analysis of 1994 
data on percent cover class of plant species composition 
(Tepfer 1995). This allows direct comparison of grazed and 
ungrazed plots within each pair in later years. 

A cover class analysis was done at the four sites in July 
1995, the second year of this seven- year study. Percent cover 
was estimated by examining the species present in four ran­
domly placed 0.56 meter squared quadrants. Each species 
present was assigned to one of the six cover class categories 

based on the estimated percent of the quadrat it covered. 
These classes were 1-5%, 6-25%, 26-50%, 51-75%, 76-95%, 
96-100%. The median value of the cover class of each species 
in each quadrant was used to calculate the mean percent cover 
for each species in each plot, transect, or site. Due to multiple 
layers of vegetation, percent cover can exceed 100%. 

The species were grouped according to the categories 
annual, perennial, or biennial; warm season grass, cool season 
grass, legume, composite, or other forb; and desired or unde­
sired. The undesirable category is made up of non-native 
invaders and native species that are considered indicators of 
overgrazing. The desirable category consists of native species 
that are not considered overgrazing indicators. Each site was 
described on the basis of the percent cover in each possible 
vegetative category. 

Analysis of variance (ANOVA) was used to compare mean 
percent cover of vegetative category in grazed and ungrazed 
plots at each site in 1995. In addition, ANOVA was used to 
compare mean percent cover in 1994 and 1995 in grazed plots 
and then in ungrazed plots. Since the ratio of variance to mean 
was not constant across plots and residuals were normally 
distributed, square root transformation of data was not neces­
sary for the analysis of variance, as is often recommended for 
cover counts (Steel and Torrie 1980). 

Results 
In 1995, at sites 1 and 3 (native prairie dominated by warm 
season grasses), percent cover of warm season grasses and 
desirable perennials was higher in the ungrazed plots than in the 
grazed plots, although the difference was statistically significant 
only at site 1 (Table 1 ). Likewise, for undesirable composites 
and undesirable perennials (mostly composites), percent cover 
was lower in the grazed plots when compared to the ungrazed 
plots at sites 1 and 3. However, at sites 2 and 6 (overgrazed 
and replanted prairie, respectively), these 4 vegetative cate­
gories were not different in the grazed and ungrazed plots. 
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In the comparison of percent cover in 1994 and 1995, there 
were no significant results within grazing treatments that were 
consistent across sites 1 and 3. However, there were one-year 
trends in percent cover between grazing treatments that were 
consistent across the 2 sites and that will require further statisti­
cal analysis to determine if they are significant or not. For 
example, undesirable composites, undesirable perennials and 
warm season grasses decreased in percent cover from 1994 to 
1995 in the grazed plots but increased in the ungrazed plots at 
both sites [editor's note - later analysis showed that these 
trends were not significant]. 

Discussion 
The comparison of grazed and ungrazed plots at sites 1 and 3 
in 1995 show that the cattle are trampling and/or grazing unde­
sired species as well as desirable species, which is a positive 
effect. It is not understood why this effect did not occur at sites 
2 and 6, which were poorer quality prairie than sites 1 and 3. 
Comparison of 1994 data with those of 1995 show similar 

Table 1. 

trends in the plots at both sites 1 and 3. The increase in the 
ungrazed plots is simply due to lack of grazing. 

It is tempting to conclude that these desired effects are 
specifically the results of our rotational grazing regime. 
However, it is possible that the results would have been similar 
under a conventional management scheme, especially in the 
first year of grazing. 

literature Cited 
Flores, Dan. 1991. Bison ecology and bison diplomacy: The 

Southern Plains from 1800 to 1850. Journal of American 
History 78:465-485. 

Smith, Burt. 1995. Variable density grazing. The Stockman 
Grass Farmer 52(1):1,4. 
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Site 1 Site3 

Mean percent cover ± Vegetative category grazed ungrazed grazed ungrazed 

standard deviation Warm season grasses 83 93 * 95 109 ns 

(n=3) for only vegetative 8.3 6.6 8.4 10 

categories with significant Desirable perennials 85 102 * 105 106 ns 

differences between 8.4 6.7 10 15 

grazed and ungrazed Undesirable composites 5.9 15 19 31 

plots at 2 sites in the 1.0 0.5 8.6 13 

rotationally grazed Undesirable perennials 7.1 16 25 42 

Sunshine Farm 0.6 2.1 12 20 

pasture in 1995. 
See text for description *,P<0.05 **,P<0.01, ns, not significant 
of sites 

1995 Cropping Systems on the Sunshine Farm 

Doug Walton 

Abstract 
Strip-cropping research at The Land lnstitute's Sunshine Farm compares crop yields for narrow strip intercrops with Saline County 
dryland averages. Other major experiments have checked for overyielding between the inner and outer rows of two adjacent annu­
als, milo and soybeans, in narrow strips and also between a perennial legume, Illinois bundleflower (IBF), in a narrow strip adjacent to 
a strip of milo. Sunshine Farm crop yields have generally fallen well within one standard deviation of mean yields for conventional 
dryland crops in Saline County, except for alfalfa and sunflowers. Alfalfa has been difficult to establish on a consistent year to year 
basis, and sunflowers had serious pest damages by migrating blackbirds and head-clipping weevils. No differences were found 
between inner and outer rows in either milo or soybeans. There was also no difference between inner and outer rows of IBF; howev­
er, within the milo adjacent to IBF, inner rows yielded significantly higher than outer rows. This underyielding is likely due to an 
observed suppression of the milo by the adjacent IBF plants. 

Introduction 
Plant communities in nature, and particularly in prairie ecosys­
tems, feature high species diversity and low soil loss, among many 
other traits (Piper and Soule, 1992). Industrialized agriculture has 
simplified native ecosystems to fields of individual plant species. 
Multiple cropping systems, however, attempt to restore to the field 
some of the complexity found in nature. Multi-species methods 
have likely been in use since the earliest stages in the evolution of 
agriculture and crop domestication (Plucknett and Smith, 1986). 
The growing of two or more crops simultaneously in the same 
field, or intercropping, is still widespread throughout many tropical 
countries (Vandermeer, 1990). The possible benefits from such 
systems include lowered soil erosion, increased biological diversi­
ty, greater pest and disease management as well as maintained or 
increased crop yields (Piper and Soule, 1992; Francis et. al., 1986). 

We have been monitoring the crop yields in the rotations on 
the Sunshine Farm and comparing them to the dryland 
averages for Saline County. I will discuss why some crops have 
not yielded well in the rotations. 

Strip cropping research at the Sunshine Farm involves two 
different experiments, both in their second field year of measuring 
yielding patterns between adjacent strips of current and potential 
crops. The first experiment involves two annual crops, milo and 
soybeans, grown in sixteen pairs of adjacent strips throughout the 
farm. The second experiment entails the introduction of a Land 
Institute perennial legume candidate, Illinois bundleflower (IBF) 
[Desmanthus illinoensis], into a single 4-row strip next to a milo 
strip. This project represents our earliest attempt to assess the 
feasibility of integrating perennial grains into a farming system. 
The objective is to determine whether perennials should ultimately 
be grown within separate fields or as part of a strip cropping 
regime on a sunshine farm of the future. 

In both experiments, we measured for overyielding by com­
paring seed yields from the inner and outer rows of each adjacent 
crop, with inner rows resembling a monoculture and the outer 
rows, a polyculture of the two crops. 
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Table 1. Saline Co. 
1993-1995 Sunshine Farm Sunshine Farm drylanda) Years 
crop yields and Saline Crops 1993 1994 1995 {mean ± std. dev.} averaged 
County dryland averages Grain sorghum 38 72 36 47 ± 19 1980-1993 

(bu./acre) 

Soybeans 14 32 20 24 ± 11 1984-1993 
(bu./acre) 

Wheat 27 25 30 ± 8 1980-1993 
(bu./acre) 
Oats 35 39 53 44 ± 11b) 1988-1993 
(bu./acre) 71c) 

Sunflowers 703 319 977 ± 222b) 1990-1993 
(lbs./acre) 

Alfalfa 1.2 1.7 1.8 3.2 ± 1.5 1980-1993 
(tons/acre) 

Forage sorghum 9.1 3.1 3.4 ± 1.5 1980-1984 
(tons/acre) 

a) Kansas Board of Agriculture 1980-1993. 
b) Average for central Kansas district. 
c) This was the yield from 13 strips of volunteer oats. 

Materials and Methods 
The Sunshine Farm cropping system includes 50 acres of level, 
non-irrigated bottom-land, composed of Cozad silt loam soils 
(Fluventic Haplustolls). The average annual precipitation is 29 in .. 
Approximately 39 in. fell from October 1, 1994 through September, 
1995, with 27" of rain between May and August, 1995. Prior to the 
initial start-up of the farm, winter wheat had been grown in the 
north half the cropland for 4 years, and alfalfa had been grown in 
the south half for 4 years. 
Crop yields and losses 

Grain yields for entire crops were determined either by weigh 
wagon or weight at the elevator. Hay yields were computed from 
the number of harvested bales and the average weight of 10 
bales. Sunflower losses were censused on November 3, prior to 
harvesting, at the middle and west and east ends of each strip. 
The percent loss to migratory blackbirds was estimated by fifths in 
each of 15 heads at each census site. Fifty plants were censused 
at each site for complete head loss, due either to the head-clip­
ping weevil or to stalk lodging. 
Annual strip-cropping 

Except for the perennial/annual interface experiment, the 
Sunshine Farm crops are grown in two five-year crop rotations 
used in both the north and south halves of the farm. One rotation 
is milo, soybeans, oats, sunflowers and cowpeas, while the other 
is milo, soybeans, oats, alfalfa and alfalfa again. These crops are 
grown in 120 adjacent strips, repeating every five strips, with each 
strip cycling through the rotation. The strips are 13 ft. 4 in. wide 
with 40 in. rows all running east/west and ranging from 560 ft. to 

Table 2. 
Yield loss for 
1995 organic 
sunflowers 
on the Sunshine 
Farm 

Strip 
S0-1 
SH 
S2-1 
N6-1 
N7-1 
N9-1 
N10-1 
N11-1 

grand 
mean 

Fraction seed 
loss per head 
by blackbirds 
mean ± d. (n=15) • 

0.49 ± 0.23 
0.48 ± 0.22 
0.45 ± 0.23 
0.60 ± 0.23 
0.41 ±0.19 
0.41 ±0.16 
0.41 ±0.18 
0.40 ± 0.21 

0.46 

Actual yield = 319 lbs./acre 

Potential yield = Actual 

(1-bird loss) (1-complete head loss) 

1240 ft. in length. All of the milo strips on both halves of the farm 
contained the same variety of milo, while two varieties of soybeans 
were planted on the north half. Five strips were planted in Pioneer 
variety 9391, which is slightly later maturing and has a slightly 
higher disease resistance than variety 9362, which was planted in 
three of the strips. Within each pair of milo and soybean strips, 
seeds were hand collected from the inner and outer rows of both 
crops within a sample area five ft. long. The sample areas were 
chosen based on good crop cover to avoid planting gaps. 
Perennial/annual strip-cropping 

For this experiment, two 900 ft. strips were utilized on the 
north half of the farm. One strip contained three accessions of 
Illinois bundleflower which were planted during April, 1994 in a 
split-block design, with three blocks of each of the three acces­
sions. Accession 318 is known to be high yielding and was 
collected from Ellsworth County, Kansas. Accessions 1143 and 
1131 are both non-shattering varieties collected in Arkansas and 
Oklahoma respectively. The 318 and 1143 also tend to grow in a 
somewhat prostrate manner. Within each of the nine 50 ft. plots, 
three 5 ft. subplots were delineated for hand-harvesting. IBF 
seeds were harvested during August and September of 1995. The 
milo was planted in late June in a former soybean strip and was 
hand-harvested next to each IBF subplot in mid-October. 

In both experiments mean seed yields from the inner and 
outer rows were compared by analysis of variance (ANOVA) using 
GLM (SYSTAT). Where significant differences were found, a Land 
Equivalent Ratio (LER) was calculated for overyielding. 

Fraction of 
50 plants 
mean ± d. (n=3) 
0.49 ± 0.17 
0.27 ± 0.17 
0.29 ± 0.09 
0.24 ± 0.21 
0.33 ± 0.08 
0.20 ± 0.28 
0.26 ± 0.04 
0.15 ± 0.04 

0.28 

= 820 lbs./acre 

Complete head loss 

Percent loss due to 
Headclipping Stalk lodged by wind 
weevil (stem rot, stem weevil) 

89 11 
66 34 
68 32 
97 3 
80 20 
87 13 
82 18 
96 4 

83 17 
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Results 
Crop yields and losses 

Organic crop yields on the Sunshine Farm during 1993-1995 
have generally fallen well within one standard deviation of mean 
yields for conventional dryland crops in Saline County (Table 1). 
Two exceptions have been alfalfa and sunflowers, the problems to 
be discussed later. The systematic survey of sunflower losses 
found an average of 46% seed loss per head, due to migrating 
blackbirds, while 28% of the plants were completely missing their 
heads, mostly due to the head-clipping weevil (Table 2). 
Annual strip-cropping 

No significant difference (P<0.05) was found between the 
inner and outer rows of any of the adjacent strips (Table 3). This 
was the same outcome when looking for a row effect within either 
variety of soybean (Table 4), as well as when checking for a row 
effect within the two crop rotations (Table 5). Further analysis, not 
shown on the tables, also indicated no variety or rotation effect on 
either crop. 
Annual/ Perennial Interface 

T-tests found no significant differences (P<0.05) between 
inner and outer rows of IBF within any of the three accessions 
(Table 6). However, we did find a highly significant difference 
(P<0.001) between the inner and outer rows of IBF within all three 
accessions (Table 6). Unfortunately, this row effect is in the direc­
tion of underyielding, with much lower yields in the outer row of 
milo relative to the inner row, within each accession. This is evi­
denced by the milo's minimal contribution to the LER value within 
each accession (Table 6). Further analysis, not shown on Table 6, 
found that the inner and outer rows of accession 1143 were signifi­
cantly higher than the respective rows of the other two 
accessions. 

Disussion 
Crop yields and losses 

Alfalfa yields have been low because we have been establish­
ing it on an unorthodox schedule. Usually, farmers in the Great 
Plains raise alfalfa for 4 or more years. This allows them flexibility 
to start a new alfalfa field elsewhere on the farm when they judge 
that there is adequate soil moisture in a given year and that the 
weather will allow them sufficient time to prepare the good 
seedbed needed for this small-seeded crop. Although a few 
farmers have grown alfalfa on a shorter rotation (e.g., Smolik et al. 
1995), we are finding it difficult to get good stand establishment 
every year in a rotation because the necessary soil moisture and 
the time to prepare a seedbed is not always available. 

Table 3. 
Seed yields 
(bu.lac.) 
{mean ±standard 
deviation (n=16}} 
of inner and 

CROP 
Soybeans 

Milo 

INNER ROW 
30.67 

± 7.45 

67.30 
± 11.29 

Organic sunflowers are proving difficult to raise. The main 
reason is that the ancestor of domestic sunflowers, the weedy 
annual sunflower, is common in the Great Plains. Botanists recog­
nize them as the same species, Helianthus annuus, and they have 
the same insect and diseases. Thus, sunflowers are being grown 
where its insect pests and diseases were already prevalent, and as 
a result, sunflowers have more insect and disease problems than 
other major crops (Al Schneider, production specialist, NDSU). All 
the other major grain crops in the U.S. come from other countries, 
which is one reason they do better here as organic crops, than do 
sunflowers. In fact, the breeding of the large, one-headed sun­
flowers that we see in our fields and gardens occurred in Russia 
and was most likely aided by the weedy Helianthus annuus not 
being a native species there (incidentally, sunflowers are the only 
native plant of the U.S. to become a major world-wide food 
source). 

In conventional production, sunflowers are planted in mid-late 
May, but in organic production, planting is delayed until early July 
to avoid damage by the sunflower head moth, a major sunflower 
pest. However, this later maturity has left the crop vulnerable to 
migrating blackbirds in 1994 and 1995, perhaps aggravated by the 
farm being only 2 miles from Salina and the common observation 
that migrant blackbirds spend much time in the vicinity of cities. 
Since Dr. Jerry Wilde (KSU, entomology) found fewer sunflower 
head moths in our crop strips in 1994, our plan in 1995 was to 
plant in early June to avoid the blackbirds, but the cool, wet spring 
delayed planting until June 28, with subsequent damage by black­
birds in the fall. Another strategy to deter blackbirds might be to 
put up balloon scarecrows such as the one in the photograph of 
Fred Kirschenmann, a ND biodynamic/organic farmer, in the article 
on sustainable agriculture in the December 1995 issue of National 
Geographic. There is no simple biological control for sunflower 
head moth or head-clipping weevil, but the latter might be con­
trolled by labor-intensive removal of fallen heads from the fields, 
which can contain the overwintering 
weevil eggs. 

Conventional production of sunflowers has been successful 
because insecticides are used (no foliar fungicides have been 
registered for use in North America against sunflower diseases) 
and only small acreages have been planted thus far, compared to 
that for the major grain crops. As the sunflower acreage is 
increased in the future, the magnitude of infestation by insects and 
diseases will clearly increase and could possibly become serious 
enough to make organic production impossible. 

OUTER ROW 
32.56 

± 7.12 

66.48 
± 12.18 

n.s. 

n.s. 

outer rows of 
soybeans and 
milo in adjacent 
strips throughout 
the farm. 

n.s.=not significant at 0.05 level by ANOVA for randomized complete block design. 

Table 4. SOYBEAN VARIETY 9391 SOYBEAN VARIETY 9362 
Seed yields (bu.lac.) Inner Outer Inner Outer 
{mean ± standard CROP Row Row Row Row 
deviation (n=8)} of inner 
and outer rows of Soybeans 27.63 29.48 n.s. 28.07 29.38 n.s. 
two soybean varieties ± 6.54 (5) ± 7.05 (5) ± 2.54 (3) ± 6.40 (3) 
and milo in adjacent 
strips on the north 

Milo 67.40 66.99 n.s. 56.07 62.19 n.s. half of the farm. 
± 9.20 (5) ± 5.21 (5) ± 2.79 (3) ±20.11 (3) 

n.s.=not significant at 0.05 level by ANOVA for split-block design. 
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Table 5. 
Seed yields 
(bu.lac.) 
{mean± 
standard deviation 
(n=4)} of inner 
and outer rows 
of soybeans 
and milo in 
adjacent strips 
for two crop 
rotations on 

CROP 

Soybeans 

Milo 

ROTATION 1 (a.J 

Inner Outer 
Row Row 

34.44 39.54 
± 10.13 ± 7.64 

7.166 69.78 
± 16.73 ± 14.27 

ROTATION 2 (b.J 

Inner Outer 
Row Row 

n.s. 32.66 31.80 n.s. 
± 8.19 ± 3.05 

n.s. 71.25 65.77 n.s. 
± 8.17 ± 14.06 

the south half n.s.=not significant at 0.05 level by ANOVA for split-block design. 
of the farm. (a.J milo, soybeans, oats, sunflowers, cowpeas 

(b.J milo, soybeans, oats, alfalfa, alfalfa 

Table 6. 
Seed yield (grams) {mean ± standard deviation (n=6}} of inner and outer rows of milo and three accessions of IBF in adjacent strips. 

IBF Accessions: 318 
Inner Outer Outer/2 Inner 

CROP Row Row Inner Row 

IBF 131.46 154.13 n.s. .59 213.15 
± 31.64 ± 38.55 ± 34.67 

Milo 408.19 118.90*** .14 633.50 
± 123.19 ± 106.83 ± 85.85 

LER .73 

n.s .= not significant at 0.05 level;***;P.,:::; 001 
LER=8p + fip 

Am Bm 

Annual strip-cropping 
The absence of overyielding between the milo and soybean 

strips has no clear explanation. Weeds along strip interfaces 
could have reduced outer row yields, even prior to cultivation. 
This is a common problem found among other researchers and 
farmers using narrow strip intercrops. It is also plausible that the 
ridges of soil which have formed between the narrow strips may 
have caused seeds in the outer row to be planted at incorrect 
depths and thus reduced the germination rates in these rows. 
Gaps between plants of up to 10 ft. frequently occurred through­
out all the crops on both halves of the farm. Whether or not this 
happened more frequently in outer rows is uncertain. This might 
be a topic requiring further analysis during the next crop year. 
Perennial/annual strip-cropping 

The underyielding in the milo was foreshadowed by field 
observations early in the milo's growth, when we had noticed that 
the IBF was physically overhanging and possibly crowding out 
some of the milo seedlings. A systematic survey on Aug. 22, two 
months after the milo was planted and two months prior to its 
harvest, indicated a noticeable stunting of milo in the outer rows 
adjacent to IBF accessions in all three blocks. This apparent 
suppression was more noticeable in the milo adjacent to acces­
sions 318 and 1131 and less so in the milo next to accession 
1143, as confirmed by the statistical analysis (Table 6). The survey 
also found that there was no noticeable stunting of outer row milo 
plants adjacent to Eastern gamagrass plots in any of the three 
blocks. This eliminates the possibility of a ridge effect between the 
two strips. The observed crowding effect might also be related to 
water competition between the IBF and milo. Water stress was 
evident in the stunted milo plants, as indicated by a "rolling," or 
curling up of the milo's leaf edges. This notion could be further 
studied through soil moisture analysis during future growing sea­
sons. 

1143 1131 
Outer Outer/2 Inner Outer Outer/2 
Row Inner Row Row Inner 

266.72 n.s. .63 215.01 201.99 n.s. .47 
± 88.07 ± 52.19 ± 55.78 

386.47*** .31 373.63 108.79*** .15 
± 100.10 ± 66.97 ± 67.47 

.94 .62 

The fact that the milo next to IBF accession 1143 yielded 
significantly higher, in both rows, than it did next to the other two 
accessions, is of interest (Table 6). It thus appears that not only 
were the outer rows of milo next to 318 and 1131 suppressed in 
some way, but that the inner rows next to these two accessions 
were also affected, relative to the inner row of milo adjacent to 
1143. This accession effect might indicate a superior IBF variety 
for future plantings. However, in light of the negative row effect 
between milo and Illinois bundleflower, it is unlikely that these two 
plants would be grown together in narrow strips on a sunshine 
farm of the future. 
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A board member says she is energized by the resilience 
of The Land Institute in its -she didn't call it dogged­
ness but we can- doggedness. It's romantic to think ' . our perennial prairie had infused us with dogged habits: 
not giving in readily, persistence, stubbornness to hang 
on through droughts and deluges. 

Yet Friends of The Land have a right to know that 
their gifts accomplish something beyond persistent 
personality - some substance, please. Annual reports 
feature goals accomplished, seldom tell of the goals 
unreached, and nearly always remain silent on failures. 

Following publication of a set of scientific papers, 
we declared that experimental results had removed 
some theoretical obstacles to the feasibility of Natural 
Systems Agriculture. It now appears that with enough 
dogged research and development, farms of mixed . 
perennials could grow grains to feed humans. There is 
promise that when humankind no longer ignores the 
biological costs of chemical contamination, dependency 
on off-farm energy, and soil erosion, perennial systems 
will be a better bargain than current farming methods. 
So we have attained some goals: positive answers to 
several of the basic biological questions that guide 
our research. 

The goal for the next research phase is to dramati­
cally increase our staff. Our low-budget history of 
small yearly increments in research results is insuffi­
cient to the urgency of developing working perennial 
agriculture. Each year's soil erosion squanders 
irreplaceable ecological capital, soil which will be cru­
cial to meeting ever-increasing demands for food. Our 

attempt to gain support from Congress and the US 
Department of Agriculture to address this fundamental 
problem of agriculture at the roots ultimately fell short, 
a failure from which we learned much. We have been 
turned down by some funders we had thought might 
provide major backing - this falls into the category of 
goals not yet reached. Dogged, we continue. 

We call for a group of talented and dedicated 
researchers to work together under the canopy of ecol­
ogy, people intimately involved in each others' 
disciplines, making this "marriage" in which ecology 
applies itself to practical agronomy and agronomy 
incorporates ecology. Eminent scientists have generous­
ly offered to serve on an advisory team to help !hink . 
through our scientific questions and to lend then credi­
bility and criticism to our assertions as we reach for . 
major funding. Our aim is to build a larger research 
team at The Land Institute, linked to leading scholars 
and their graduate students across the country. 

The innovation that you support at The Land 
Institute is more than a way to provide food without 
undermining its source. It incorporates the thoughts of 
countless good people struggling to act in the world as a 
part of its natural processes, rather than as dumb sub­
jects of economic constructs. We'll probably never 
know all the sources and influences of this philosophy, 
so it may not be accounted in an Annual Report; yet it 
may be the most important thing we could accomplish. 
What we always know is that you, perennial readers of 
the Land Report, make it possible for us to expect that 
in our children's lifetimes there could be a new agricul­
ture which will serve them and the land as well as both 
deserve. 

Invest I want to be a perennial Friend of The Land 
in The Land Institute! 

The work of The Land Institute is based 
on a vision of a way of agriculture-and 
a way of life-that protects the long­
term ability of the earth to support a 
variety of life and culture. If you share 
this vision and would like to get more 
actively involved in making it a reality, 
become a Friend of The Land 

To be a Friend of The Land and receive 
The Land Report, please send your gift 
today. Clip this coupon and return it 
with your payment to: 

The Land Institute 
2440 E. Water Well Road 
Salina, KS 67401 

r--------------------------------------------
Here's my tax-deductible gift to support The Land Institute's programs in Natural 
Systems Agriculture, The Sunshine Farm, Internships and Matfield Green. 
__ $25 __ $35 __ $50 __ $100 __ $500 
Name _________________________ _ 

Address ________________________ _ 

City· _______________ State. ___ Zip _____ _ 

__ My company has a Matching Gift Program that will increase my gifts. 
The necessary forms are enclosed 

My company _______________________ _ 

My spouse's company ____________________ _ 

Payment Method 
__ My check, made payable to The Land Institute is enclosed. 
__ Charge my VISA __ MasterCard 
Account number _________ _ 
Expiration date __ ___,I ___ Signature ____________ _ 
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