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rian Fronchie

Alexander Pope’s famous epistle 1o 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 unigue way by looking to the
native tallgrass prairie as 1 model for growing peren-
nial grains in polycultural mixtures-what we call
“natural systems agriculture.” Pope’s advice i more
widely invoked by gardeners and landscape design-
ers in the way it was originally issucd, as a guide for
designing a garden. Most broadly, il could be taken
as an injunction to make sure that any cultural land-
scape, including cverything from homesites to
farmlands to protected prairies and foresis, 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, cven 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 lorees, soil formation, climate
change, and species migration. Beyond that, it turns
out that there are now few il 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 ol years, it becomes impossible to distin-
guish a simple natnral “standard.” Instead, we are
faced with finding an ccologically responsible place
for ourselves in a complex world of inextricable nat-
ural and cultural entanglement. The prairie
ccosystem as it exists today is one very uselul mani-
[estation of this place’s genius, but it is by no mcans
all we need to consult as we go about trying to live
here sustainably.

The cssays by 1996 interns in this Land Reporr
tlustrate some kinds of scieniific and historical study
that allow us to see more decply into such a multi-
layered landscape. They hardly constituic a
complete look, but are only the results of a few
months of rescarch last spring. Another kind of

Brian Doaahue, Sheri Walz aud Thomas Rupperi lounge in
Lawachaivs.

ingight, equally important, comes [rom living in a
place and working with its natural and cultural ele-
ments. Tnterns also get a glimpse of this during their
ten months al The Land lnstitute. All these things
go into the way onc sces the land, and uliimately,
how one treats the land.

How we treal the land is the primary artistic
impression that we humans can make in the world.
The quality of this impression depends on the depth
ol our understanding, among other things. Other
expressions of landscape art also depend on our
understanding and sympathy. We close with 4 collab-
orative atternpl Lo assemble our insights into this
landscape in a novel artistic fashion.

On the front cover photo, local farmer Roger
Whelchel talks with interos Robin Miitenthal, Jerry
(Hover and Jon Richardson about a homesicad near
The Land Institute. The picture was taken by Aron
Gannon, The back cover, by Terry Evans, shows an
old oxbow ol the Smoky Hill River south of The
Land Tnstitute. To the right of the curved line of
trees, beneath the marks of modern cultivation, lies
a village of the Smoky Tl people, circa 1000 to
1300 AD.
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A Brief Notural Hisiory of Kansas
Robin Mirteathal

How constant is nature? Humans have recently
wrought huge cnvironmental changes such as ozone
depletion and forest clearing, but when we leave
biclogical sysiems 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
comtorting 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 docs this have for those of us
working to increase the stability ol Auman
ecological relations?

Ecosysteins 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
cvolutionary forces. Large changes in flora and
fauna have oceurred here over the past 250 million
vears, particularly during the last two million years
of the Pleistocene. On 4 much smaller time scale,
relatively recent Native American and Buropean-
American arrivals have also altered the face of
Kansas. The signiticant 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.

Cur undersianding of ancient life in Kansas is
spotty, pieced together from fossils and the rocks in
which we find them. Trom the latc 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 extinet), corals,
shark’s teeth, giant sca-dwelling reptiles, and mol-
lusks in marine sediments such as limesiones, 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 Rockics
created a rain shadow which greatly decreased

rainfall on the Great Plaivs, including Kansas.
Toweted tainfall probably helped to push the region
from forest toward giassland and switched its herbi-
vores from imostly browsers (eaters of trec loaves) Lo
grazers (grass eaters). The story of the praimice iy
more complex than this, however, and to understand
il we need Lo lock at other evidence,

Crasses appear in the fossil record of the
Americas for the first time about 55-45 mybp. When
grasses first appcared 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 Rockics, brought
aboul hot summers
and cold winters. This
regional climalc
change, combined with
overall global cooling,
drought, and a drop in
atmospheric carbon diox-
ide levels, favored the expansion of grasslands and
the grazers which came to be associated
with them.

Grasscs lirst appeared in North America about
18 mybp, some 30 million years atter 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 apparcent delay
might have been that it was difficult for grass specics
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 pollon and sceds from scatlered sites seem
Lo show that by 14 mybp the vegetation in Texas,
Oklahoma, Kansas, and Nebrasks 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 3(-35 inches (about
what east-central Kansas gels today), Most of the
grass species now found on the prairie were

Robin Mittenthal plots cover-
class analysis

nol present.

About 7-5 mybp there seems to have been a fur-
ther drying trend in the region. Annual raintall in

The Land Report 4




TSNS AR RS A e o

Kansas probably fell to about 20 inches, and there
was a boom in the specics diversity of grasscs, an
increase in the area covercd by grasses, and an
increase in the numbers and diversity of associated
grazers such as horses and antclope. 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 cxperienced a dramatic climate change as
the carth entered an epoch of periodic glaciations.
Over (he past 900,000 years, each period of glacial
advance has Jasted about 100,000 years, with briel
warmer “interglacial” spells ol 13,000 years or so in.
between—some scientists fecl we are in such an inter-
glacial today. Only the extreme northeast corner of
Kansas was ever covered by ice (at lcast twice, most
recently about 25-20,000 ybp), bul llova and fauna
were profoundly affected by the colder climate far
solih 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 [ossil 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 cvents. Huge mam-
mals such as sloths, mammoths, saber-loothed cats,
and giant beaver lived in this environment during
glacial times. The bison, today considered a symbol
of the prairic, 1s 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 (o the south 1o
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

Geslogic Time Scale

Systent or Series or Mithions of
Era _ _ period epeich Vears 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
Cretaceons 63-135
MESQZOIC Jurassic 135-181
Triassic 181-230
Permian TT230°280
Pennsylvanian 280-310
Mississippian 310-345
PALEOZOIC Devonian 345-405
Silurian 405425
Ordovician 425500 *_
i Cambrian S00-60017
PRECAMBRIAN T 600-2,500+
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there has been a cooling trend and a shrinkage of
the arca covered by grasslands, cspeéially in {llinois
and Indiana. In eastern Kansas, forests have expand-
ed out of river valleys to cover large areas.

Humans most likely moved wWito Kansas about
10,000 years ago as the climate warmed., Exactly how
much impact the Nativie Amcricans 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 [orces, Native
Americans added more fires (or driving and attract-
ing game, for promoting the growth of preferred
food plants, and tor cooking {cooking fires some-
times escaped). This increased frequency of fire on
the Great Plains may have kept the prairic larger
and more free of trces 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. 1t hard Lo 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 morce savanna-like conditions ol some earlier
interglacial periods.

There is other interesting evidence that the near-
ly treeless prairic is a recent phenomenon. Very lew
of the plants and animals found on the prairic arc
found only on the prairic and nowhere else; most are
also “edpge” species in foresls and savannas border-
ing the prairie. This may indicatc that what we see as
a distinctive “prairie” ecosystem is not in fact a set
of specics that evolved closely with one another,

- adapting to local conditions and changing in.form

and fusction from their ancestral species; but a st of
more or less uneasy neighbors, cobbled together
recently from very different cnvironments around
the edge of the Great Plains.

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

Morce generally, new information about the
mutability of natural systenis can be used irresponsi-
bly to suggest that no habitats, prairic or otherwise,
deserve to be protecied from human inflluence.
Lnstead, [ think this information should be used to
inform us about precautions we must take io avoid
damaging sensitive ecosysiems as they exist Loday,
and to guide us in planning lor a [uture in which nat-
ural systems will need leeway 1o change in response
to climate and other torces as they have in the past.
We necd to use our heightened awareness to protect
both individual prairic species and the connections
between them. '

Our siudies of natural history can show us what
past changes have pushed specics to extinction, and
the rates at
which the plant
and animal lite
of the Great
Plains changes
when subjected
o different
lypes of envi-
ronmental
stress, As
humans contin-
ue to subdivide,
graze, plow and
otherwise mod-
ify the prairic, and global climate change promiscs
te shift temperature, rainfall and wind patterns dra-
matically, such information is of more than academic
importance to our future. Though we need not exalt
il as a standard of absolute stability, the prairic has
been here long enough to serve as cne workable
model for a “native” ecosystem and for The Tand
Institute’s Natural Systems Agriculture. Ephemeral
though it may be by some measures, it should
not be despised.

(Xt et 2

Robin helps with childrea's activities
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A Land History

feriy Glaver

A funuy thing happencd to me on the way to the
landfill. T was driving through the hilly upland arca
west of the Smoky TTill River valley, when suddenly
over a hill crest in an adjacent wheat field staggered
a piant-wheeled spray rig, running twenty-five to
thirty miles per hour. Like its annual predecessors,
the combine, plow, harrow, and sced drill, this
machine was attempting to homogenize a varied
landscape each piece of which possessed a unigque
history and rclict. The light colored patches of soil
on the slopes indicated this complex system had
been stripped of its dark lopsoil, 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 Instituic manages some 277
acres of Saline CounLy land. The largest block is
directly north of the office, a 160 acrc quarter

section ( known as “T'he 1607) of grazed pasture,
native prairie, and cultivated land. A mile and a half
1o the west, The Sunshine Farm is located on 72
acres of level bottomland that is part of the Smoky
FLlt River’s flood plain. As shown on the accompa-
nying map {p. 9), this property contains a mix of
bottomland and upland that is [airly representative
of the proportions found county wide. Thesc acres
provide a laveréd mosaic for study by Land Institule
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 aflecled past agri-
cultural use and current use by The Laud Tnstitute.
The oldest of the exposed geologic features on
The 160 are the limestene and shale layers deposited
over 240 million years ago during the Permian peri-
od.! Formed by what Rachel Carson called the
“silent snowfall” of marine organisms and mincrals,
these lavers were deposited over millions of years in
shallow inland seas. The layers underlyving the land-
scape can be seen most clearly from the Water Well

Kansas Geologic Cross-Section
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Road bridge jusi west ot The {and Il'lﬂ.l'itu{e;__"_l“hc.- )

Smoky Hill River has cut down through the Taycrs'of ~

Ninnescah Shale 1o the harder shale found in the
Wellington Formation. Tn most other places these
layers lie deeply buried. Sarface occurrences of the
Permian System are found on slopes where natural
erosion has removed more recent deposits.

Many of ithe upper layers of Permian deposits
were washod away in the distant past. Also missing
are the entire deposits of the Jurassic and Triassic
periods. This has Iclt a more than 100 milhion year
gap between the remaining Permian deposiis 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 scas during the
Cretaceous. Surface
exposures of the Dakota
Formation, indicated by
scaltered chunks of red-
dish sandstone, occur on
The 16(Fs summits and
ridgetops. Much of this
formation has also been
erosionally removed.

Much move rceently,
the landscape was cov-
cred by shallow blankets
of wind-blown silt, called
locss. The oldest of these
loessial deposits, blown
in more than onc hun-
dred thousand ycars ago
during the Illinoisan Stage of the Pleistocene epoch,
are found at the bases ol 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, arc found high-
er on the hill stdes and often cover hilllops. In some
cases these deposits have been erosionally thinned,
exposing the Dakota Formation at the summilis.

Youngest of all the geologic materials found on
The 160 are the deposits of watcr borne material, or
alluvivm. 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 tloods. Looking down-
stream from the Waler Well Road bridge, these
thick, fertile layers can be clearly scen 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 Lo the
hills on the western edge of the Smoky Hill
River basin.

.. RV s N v 3
Jerry Glover probing soif on
the Sunshine Fann,

Until little more than one hundred years ago vir-
tually all of these geologic deposits of limestone,
shals, sandstone, loess, and alluvium were blanketed
and infused with the prairie ecosystem. Prairie sols
arc grouped into a large soil order called Mollisols,
Found in regions around the globe geographically
simpilar 1o 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? This steady
accumulation of organic matler, and the biological
activity associated with it, has transformed the vari-
ous mineral deposits, or parent materials, into
fertile topsodlls.

L Although these top-
soils share common
characteristics, there are
also important distine-
tions among them due
to landscape positions,
age, and diffevences in
mineral composition of
the parent material.
Hans Jenmy, 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 inio
soil.? Prior to Buropcan agriculture, the common
factors of climate and grassland vegetation worked
to homogenize The 160 soils while diffcrences of
time, topographic position, and parent matcrials
worked to distinguish one soil from another.

These differences in soil often mean (or should
mean} different uscs for the land. The Natural
Resources Conservation Service (formerly called the
Soil Conservation Service) has devecloped a classifi-
cation system to define the various consiraints
placed upon land use by ditferences among seils.
Called land capability classification, this system

The Land Repori 8



places soils within classes T through VILL Clags b
soils present {theoretically) few limitations for agri-
cultural use, Ascending classes have increasingly
narrow limits for agricultural use, with Class VITT
soils being altogether unsuitable. Smail letters spec-
fy the limiting factor: “c” designates high erosion
potential, “w” designates flooding potential, “8”
shallow or slony 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 agriculiural use,

Our walking tour begins on the Wauhob Praitic,
which adjoins The 160 on the southwest corner. The
Watuthob Prairie has never been cultivated and thus
offers a convenient native prairie system [or study
and appreciation at The Land Institute. The reason
for its prescrvation through the region’s past century
of widesprcad 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 [ormation 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 laycrs ot
limestionc and shale, is mapped in the Kipson-Chime
series. With steep, six lo twenty percent slopes, these
thin soils arc Class VIe indicating severe
erosion polential.

At the botiom 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 castward into the uplands, this
alluvial s0il is the only site of current cultivation on

S3oils and Parent Maderial ai
The Land Institate

The 160-containing a
few research plots along
with forage crops for.the
cattle. Designated as
Class 1w, Tobin soils are
sometimes subject to
flooding and have
formed in malerial
deposited during periods
of high water. The
Tobin scries is the only
alluvial soil group on
The 160, bui much
broader alluvial soils
extend wesl across the
river hottoms and
include the Coxad and
[Jord series soils of the Sunshine Farm. Thesc are
Class T soils and offer the greatest potential for envi-
ronmenlally sound tillage agriculture.

As the walk continucs north out of the bottom-
land and star(s 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 arca has been resceded to native grasses by The
Land Tnstitute. Highcr on the slope, seils formed in
loessial deposits appear. Soil in the Longford series,
formed in the older loess deposits, occurs on the
mid-siope with deep topsuil ten inches or more
thick. Further up the hill the Longterd soll gives way
to a Crete series soil extending nearly to the summit.
These Class e 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 Salinc County 1s grown on
such erodible upland soils despite this hazard, Many
of The 1607 loessial soils were cultivated in the past,
but all have been relurned to native grasses by The
ELand Institute.

Seushine Farar’s [
| Property Lines

Soil eove sample

Laid Institute's 1607

e .
oo - 4 ru'.H',"-',‘; &?ﬁm Property Lines
symbol Map Unil wapability Site SN ;
[¥H Cass finc sandy loam i Eandy lowland £t
Ca Cazed silt lazm | Laarny letrace
o Crete sift loam e Clay upland
Ho Hard silt loam | Leamy Terrace
Ise Klgsan-Clrne carnplas Vla Llrmy upland
Lh Lancaster-rHedvile complex Ve Loamy upland‘shellow sandstone
Lo Longford silt loam Me Loarny uplanel 2 mile
W MeCool: 2ili loam | Laamy termace sepm'ﬂ.ﬁun
e Hew Cambria sy olay lls Clay teruoe
Ro Foxbury silt loam | Laaryy terace

Tz Tobin silt logm 1w Learry lowland

Sandstone
and Shale

Audapied from Soil Survey
ol Suling Couniy, Laosas
USDA SLS, 1952
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Near the sumnut of the hill in the northwest cor-
ner of The 160, a distinct ridge marks the uppermaost
extent of the Crete soil. Above the ridge. scattercd
pleces of sandstone on the surtace indicate soil
formed in the sandstone and shale of ithe Dakota
Formation. Designated Class Ve, too rocky and
steep lor 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, resuliing in a visible
drop at the boundary of the Lancasicr and Crete
soils. Soil cores taken on cither side of the boundary
have shown as much as a six inch loss of topsoil on
the upper cdge 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. Fiftcen miles Lo the south-
west, Coronado Heighty, a large outcropping of the
Dakota Formation, stands clearly above the land-
scape. The bottomiand river terraces with their
level, alluvially derived seils extend nearly from the
western horizon back to the basc ol the hill where
we stand. The Sunshine Farm, a mile and a half to
the west, lies on this lood plain. Trom the hill it is
apparent why Saline County agriculture with its
large cxtent of level bottomland soils has been so
productive over the vears.

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

Miranda Weiss and Jerey Glover doing cover-clasy analysis on The F50.

slopes, and finally the Lancaster
series soil, formed in ihe Dakota
Formation material, caps the
high ground at castern cdge of
the property, The northeast
corner of The 160 is covered by
native prairie, being too rocky
and broken to cultivate,

From the native sites and
reseeded grasslands to the culti-
vated bottoms, this landscapc
provides The Land Institute with continuing lessons
i 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 catile
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 unnual cropping systems, current cultivation is
restricted to the less erosion prone bottomlands. The
native prairie sites provide opportnnities for the
study and appreciation of prairic ccosystems less dis-
turbed by human presence.

The lundamenial principle of The Land Institute
is to look to the history of the land, through study of
its geoJogy and living systems, to turther develop its
land management methods. Instcad of cxpending
great amounts of energy to homogenize a landscape,
as in the case of the giant spray rig, the goal is rather
to harvest cnergy sustainably by recognizing and
respecting the land’s variation.

Naotes

1 Two books cover much of the information reported in this article.
Kunsos Geology: A Introduction to Landscapes, Rocks, Minerals, ond
Fossils, 1983, University Press of Kansas, Luwrence, KS; and Sno# Sieevey
of Saline Counry, Kansas, USD A Soil Conscrvation Service, 1992,

2 Buwl, $.W,, ED. Hole, und R.J. McCracken. 1980, Soif Gepesis and
Classifiention, Towa State Univereity, Anes, LA, Qne of the co-authors
of this book, Francis Hole, is a long-titne Fricnd of the Land and spoke
al Lhe 1986 Prairie Festival.

Alenny, IMans. 1994, Factors of Soil Formarion: A System of OQuantitative
Pededogy. Dover, New York, NY. Jenny, 4 good Friend of Lhe Land,
ereally influenced 'The Land Instituc and many of its supports. Readers
may reeall that in the lasl ivsue of The Land Reporrseveral articles
appeared paying tribute o Jenny's greal contritbutions to soil ecology
during his fife.
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The People of the Smolky Hill

Brian Donakne

Humans reached the North American Plains on the
heels of the retreating glacicrs 11,000 years ago, 1f not
before. Most anthropologists believe (hat Native
Americans had journeyed to this continent over the
land bridge from Asia some 20,000 {or pcrhaps many
more} veais ago al the height ol glaciation, and gradu-
ally filtered south and then east. Many Native
Americans themselves believe that their ancestors
arosc in this part of the world and have lived here
“since the rocks were woel”—which actually sounds like
a different way of saying the same thing to me. 1 am a
great believer in deep cullural memories ol 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,
pecearies, 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 muny plants
whose remains are not as
well preserved, Not much
is lnown about the ways
of these people from the
small number of sites that
have been uncoverad.

What is known is that
by about 10,000 years ago
most of the large grazers
were gone, extinet,
Whether they were
eradicated directly by
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 local peint around which
Native life in this pa:t 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 argucd thal among the large grazers bison
survived because they had a higher reproductive raie
and were better adapted to human huniing—indeed,
like humans they were relative ncweomers to Amenrica,
crossing from Asia some 40,000 years ago. Historian
Dan Flores wriles “in an ¢cological sense, bison were a

Fhe Land Institute's closest neighbors

weed species that had proliferated as the result of a

“major disturbance,” After the Pleislocene extinctions,

prairie prasses, bisar and hurmans foimed an ecotogical
systerm that was to some cxtéht culturally maintained,

Tul bison do not seem to have been wiriformly
available through all this time. A dearth of archaeolog-
ical sites and of bison bones (rom the warmest part of
the current interglacial, some 7,000 to 4,000 years ago,
indicates that bison and hence hunlers were scaree on
the Plains. The first firm evidence of Mative campsites
in Saline County dates from the late pari of this
“ Archaic” period. Aboud 2,000 years ago, L appears
that the people frequenting this part of the world came
from the “Woodland™ culture furiher east, perhaps out
on long hunting tiips. Gne of their many campsiles was
tound on Land Tnsiitute properiy between the class-
room building and the Kreihbel House. These people
made ceramic pots, and used the bow and arrow to
hunt. Tn their heartland i the Mississippi Valley and as
far west as about Kansas City they grew crops, but
there is no cvidence of cullivation 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
Clounty area represent what
is called the Smoky ELl 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 lerraces and in the
smaller creel boltoms, near
their fields.

Donald Blakeslee of
Wichila 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 cxtreme
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 rninimum of effort, by givdling
the larger trees and burning the underbrush. This
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Flint toals of Central Kaasas (conriesy af Harley Ellinit),

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
wolld be opened in the Lypical pattern of “swidden”
furming. These gardencrs planted a polyveulture of
cori, 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 ol animals—cverything [rom
bison Lo shrews, The bones of 51 animal specics 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 (whosc ahove-
ground nests are casy (o 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 believes
the people simply harvested the rodents along with
their granaries, yielding a kind of instant stew. This
ommivorous dict, 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 scem
to have moved toward a greater reliance on bison
hunting in scasonal thythm with planting and harvest-
ing their gardens.

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

patterns throughout the Plaing scem
to have undergone another shifl
over the next century or two. Why
this oceurred is not clear—it has long
been attributed to drought, but may
have simply been culttural evolution.
Tn [act, 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 vears 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 18th 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 vet before the emerging
picture of the Native pecple of this region, and their
changing relationship with the prairie landscape gains a
satisfying coherence.

We do not know il there was a village or home-
siead of the Smoky Hill people in the immediate
vigimily 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
1s 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 fong
run, and the relative stability of their adaptations in the
short run, should give our brashly cenfident, budl-mar-
ket culture something to ponder.

Sources:

Donald Blakeslee, “Prehistoric Horticultore in the Great Plaing,” 1alk deliv-
ered at Praire Festival, 1993,

Dian Flores, “Bison eology and Bison Diplomucy: The Souihorn Pluins
trom 1E00 to 1830,” Journal of American Flistory, 1997,

Waldo R. Wedel, “Holocene Cultural Adaptations in the Republican River
Bazin,” in Brian W, Blouet and Frederick C Luebke, eds, The Greaf Plains:
FEnvironment and Cufiure, 1979,

TTarold and Murege Reed, and Harley Elliol, presentations at The Land
Institute, 199376,
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The Native Landscape

Tanmy Hinman

The horticultural people of the Smoky Hill River
Valley disappcarcd from the arca of what is now
Saline County about the year 1300. The reasons {or
their departure are unknown, although many specu-
late that it followed a prolonged drought. What was
once a landscape dotled with horticultural home-
steads and villages was replaced by a hunting ground
frequented by several surrounding tribes. We are
unsurc how great an impact these peoples had on
the prairic ecosystem through hunting and burn-
ing—this paper will review some of the leading
theories, From the 1700, encroaching Europeans
increasingly influenced the Native people’s relation-
ship with the land, and finally replaced 1t entircly.
By the 16th century, farming and hunting (ribes
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 [rom 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
thesc tribes knew of the great bafllalo herds in the
Smoky Hill and Arkansas River valieys. They either
hunted in the Saline County area or passed through
on their way west, Until the late 17007%, this overlap in
hunting areas apparently did not cause much conflict,
These historic tribes practiced dual subsistence
economies. 1n their home villages they grew a triad
of domesticated species: corn, beans and squash.
They typically tarmed the fertile flood plains and
relied on periodic flooding, slash-burping 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
planiing, and the other in late fall after harvest,
Corn and beans provided foed en route to the hunt.
They also gathered cdible and medicinal plants
along the way. Caches of ihc Wichita reveal
carbonized wild plums, which are still prevalent in

remaining prairies and along waterways in Saline

‘Couniy. The Pawnee robbed wood rat nests for

ground nuts, O their sunimer hunts, they also relied
ofn prairie turnips, pomme blanch, and wild piums.
Trips were often arranged to take advanlage of these
resources. 1t is possible that over the centurics,
Native people encouraged the spread of certain
“wild” planis they found most usetul.

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 sct fires on the prairie. What is
not so well understood is the extent of this deliber-
ale burning, or the reasons for it. Was lightning the
primary cansc of prairie fires, or did people more
often set them?
Were humans a
significant or cven
necessary part of
the evolution of
the treeless
praitic? These
issues have been
debated for the
past century, and
are not vet settled,

Some paleo-
bolanists,
anthropologists
and historians
believe that the
Plains [ndians
hurned to main-
herb tuin open land to

increasc 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 buiflalo were
found here. Flowever, 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.

i
S ke

Tammy Hiuman examines a native
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Whether or not human buraing to encdurage -

bison had an important impact on the prairie ecosys-

tem, the introdiction of the horse certainly did. The -
Plains Indians acguired horses during the 1700%.
Owning horses became a mark of prosperity and
status. The horse made the Nalive people more
elficicnt buffalo hunters, but posed new ceological
problems. As horse herds grew in size, it became dif-
ficull 1o feed them in the winter. 'The Pawnce relied
on cottonwood bark as a substitute for hay, causing
them to move repeatedly. The early winter hunt
became as much a scarch [or horse teed as for meat,
as both bison and horses were drawn to the more
nutritious grasses found in short-grass prairie during
the dormant season.

Latc winter was an especially lean time.
Historian Richard White, in Roots of Dependency,
claims that the Pawnce’s prairie fires were set pri-
marily to induce early fced [or horses, rather than
for buffalo. The Pawnee regularly burned in the fall
which increased early grass growih in the spring,
precisely when the Pawnee most needed horse fced.

Tuterns ger acquainted with native tallgrass prairie

They sct tires In the vicinity of their lodges and
along their huating roules in the Platte, Republican,
Blue and Smoky Hill River valleys. They did not
burn the entire area annually, bui about every third
vear. George Catlin, anr early cxplorer, wrote of the
Plains Indians, “...many times the Fres were
deliberately scl for the purpose of getting a fresh
crop of grass for the grazing of their horses and also
to make easier (ravcling 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 buiTalo hunt, which
depleted the herds and led to territorial disputes.
The emphagis on the hunt eventually caused Lthe
(Osage people 1o 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-
(licts began to arise with the
Pawnce and the Wichita who
were already hunting

this ground.

The Pawnee became a
constanl threat 1o the Gsage, 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 and drove the
Pawnee further north to join their
Ncbraska relatives, and forced the Wichita further
south. The Pawnee continued to usc the hunting
ground along the Smoky Hill River and (ought with
the Osage through the 18th and early 19th centuries.

By the 1800%, thc 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 prescnee of 10,000 friendly
Kickapoos, Delawares, Sacks and Foxes, Shawnees,
Pottawatoinies, Kansas, Otlowas, Wyandotes and
Osage posed a more immediate obstlacle to insa-
tiable whitc 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
anather relocation of these tribes Lo Oklahoma
Indiun Territory.

TDuring this time of rapid white settlement, a bat-
tle apparently took place at Indian Rock in what 1s
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 [rom the reser-
vations (the “civilized Indians”} were attacked by
the Western Plains tribes (the “wild Indians”), A
Cheyenne laler 1old an carly settler that the battle
ended on Indian Rock, where the “civilized tribes™

eventually forced the ‘Western tribes o
retreat, after much bloodshed. According o
“local legend, this baitle paved the way for the

esiablishment of Salina. Founder William

Phillips, upon hearing of the baltle’s outcoine,

decided 1o settle here knowing ihal the
Natives who won the baltle wore
traciable and not a threat.

The Plains Indians use ol the
landseape was not slaghant or sta-
ble. Like the ceosystem 1tself, they
were constantly adapiing their
ceological regime to changes in cli-
mate, species migration
and cultural evolution.
What remains unclear is
Lo what extent these
people inllucnced the
prairie ecosystem with
their hunting and burn-
‘ing practices. By the
time these land-use pat-
Lerns were observed and
recorded by whites, they
had already been changed by the advent of the
horse. But there is still a gquestion as to whether the
horse caused a radical transformation of hunting and
burning, or simply modilicd ways of manipulating
the prairie that had long been csiablished. When the
whiles began to trade and then to scitle in the
region, their impact was more direct. The Native
land-use patlern lirst intensified to meet market
demands, and then disappeared.
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A Brwf History Gf White
Setilesnent on the Great Plains
Fim Boyd

Land, The Land, Homeland: that which we live on,
that which we live [rom. Qur use of land and our
altitudes toward it help deline our cultural tradi-
tions. A history of land settlement in the United
States, and the Great
Plains in particular, can
spcak volumes about
the ceonomic valucs
that have shaped our
country and which
persist today.

The white European
societies that estab-
lished themselves on
thig contineni were in
mosl cases (uick to
replace the old feudalis-
tic style of land tenure
with a mixed system of
private treeholds and
State-owned lands. In
the carly years of
American indepen-
dence, the new stale
governments and the federal goverament, 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 ot
cheap or casily acquirable lands rich in natural
resources, the new nation grabbed all il could with
the EXPIess purpose of getting it into the hands of

" privafe persons. [n this way, the government could
facilitate setilement of the continent and generate
revenues to support itsell 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 cur 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 male
moncy, and used with very few resirictions. This
cultural tradition has persisted to the present, and is
arguably responsible for many of the abuses the land

J:m Eoyd

h&‘; siflered. If we are to creale a suslainable human

e x‘l‘«;i&'fl(‘t, on this land it may be necessary to rethink

Qur &ppr oach 16 exclusive and unfettered land
ownership and wsc, o

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 Lo pariition the land into
small, salable units, but it was constructed and
imposed with little regard for natural topography.
East-west basc 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 inte quarter sections, and s0
on—with periodic correclions Lo accommodate at
lcast the curvature of the earth. This [acilitated
locating, buying and sell-
ing parcels of land.
‘Eventually all the land in
the U1.S. was included in
the survey cxcept the
thirteen original states,
Vermont, Kentucky,
Tennessee, parts of Ohio,
and all of Texas.

With the imposition of
the grid and the csiab-
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 Tand were given o

railroads as a way to subsidize a national transporta-
tion svstem. Also, state povernments received
sections of land to help finance public schools. Cnce
the land was acquired from the government it could
freely be bought and sold on the private market.
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_capitalized cattlemen and

These land disposal policies were promoted as a
way to lacilitate expansion west and settlement ol
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 Jefterson. Tn 1854, after the Native
Americans had been largely subdued and confined
to shrinking reservations, the Kansas Territory was
opened up and the westward expansion ol white set-
tlement continued. A few vears later, the
privatization of land was further accelerated by the
passage of the Iomestead 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 scttlers as
a means of alleviating the bad economic conditions
ol eastern urban Tactory workers. An adult citizen
could settle on 160 acres,
reside on the claim lor five
conscentive years, and sub-
sequently own title to the
land in fec simple. But
there may have been other
motives and intcrests
behind the passage of the
Homestead Act. Large

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-
munilics of small farmers,
which it did to a certain
cxlent, it was not the pri-
mary means of land
disposal on the

Great Plains.

Along the Grid

The Federal Railroad | .and Grant Act of 1862
wis another government policy designed to expand
scttlement nto the now territorics and promote
cornmerce. To help finance consiruction of railroad
lines, the {ederal government granted public lands 10
the railroad companies. They recelved cvery
alternale scction of land for ten sections in width
along the constructed railroad linc, or 6,400 acres
per mile. The Kansas Pacific Railvoad arrived in
Saline County (which is were I'he Land Lostituic is
located) in 1867, and was granted almost half ihe
land in the county. The railroad companies actively
recruiied immigrants in Northern Hurope and the
Eastern TTnited Sates to ride the train west and buy
the land. Many sectiony of railroad Jand 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 governmenl or land grant vailroads and
other private owners, and through the usc of the
homesteading process. Of the federal lands
distributed between 18360 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 slales and rail-
roads. Together, land policies and railroads
accelerated the pace of scttlement. By 1870 the
Kansas Pacific Railroad bad reached Denver and by
1890 white settlement had rcached the extreme
western border ol Kansas.

Small farmers were not the only ones attracted
to the Great Plains. After the Civil War, the remain-
ing bulfalo 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 butfalo and
Native Americans gone and the
railroads branching further west,
longhorn cattle [rom Texas were
driven over the Chisholm trail
into central Xansas to be grazcd
on “lree range” along the way
and then exported to Eastern
markets via railroad depots at
Abilene, Noewton, 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 calile
destroyed other people’s property. Saline and
Drickinson counties adopted this law in 1871, fol-
Jowed by other counties in the staie. By the 1880
the invention of barbed wire allowed land 1o be
cheaply fenced. Although most range was enclosed,
the cattle industry remained an important part ol the
Great Plains economy, aided by the expansion

of the railroads.

But the railroads also provided “sod-busters”
wilh access to eastern grain markets via Chicago and
other rising Midwestern trade centers. Busincssmen,
grain merehants, boosters, and raifroad inlerests all
promoted the scttlement of the plains and cultiva-
tion of the {and. The growing Eastern and European
markets enticed farmers Lo raise cash grain crops.
Corn, tor the large cattle and hog fceding industry
and later, wheat, for eastern consumption were the
grain crops most commonly grown for export [rom
the region.

The early pionecrs came with their Eastern style
of agriculture and the prairic sod was broken open.
A rich and fertile soil was exposed in which crops
could be grown to sustain their familics. But the cli-
mate was harsh and unpredictable, and in the late
1800° many carly 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 contlicts between the sod-busters and cowboys
were steadily won by the grain favmers, with the cat-
Ue drives forced to move west. Smaller-scale caitle
raising was intcgrated into a more settled pattern of
land-use in central Kansas.

HKitchen shelf.

Undoubtedly, Easicrn 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 rectangulay
grid upon the landscape with lit-
tle regard lor ils topography,
eastern agriculturc was imposed
upon the land with litile regard
for its ecological limits. This
csiablished a hard-driving pat-
tern of plains settlement and
land uwse which would have grave
consequences later on, in the
erosion of both soil and rural
coMmmuities,

White European settlement
of the Great Plains is a fascinat-
ing example of expansionism and
the independent, frontier mental-
ity putl 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. Tt took a
mere forty years afler the opening of the Kansas
Territory for white settlement to reach its
western border.

The constantly growing demand (or land and its
resources, and the pursuit of higher standards ol liv-
ing fueled this lakeover. And because the profit
motive dominated the manner in which land was
used, ecological considerations were subordinated.
This would become evident in the 1930 with the
dust bowl disaster and continues today with soil cro-
sion, watcr and air pollution, and the like. Given this
cultural beritage 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 (or 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 o remember what
has been stated so well in the past: No onc owns the
Land, the Land owns us.
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The OQtiman Homestead
Fon Richardsen

The craft of good farming has been lost by today’s
agribusinessmen, according to many crilics of mod-
ern agriculture, This implics that in order (o
understand good farming we ought to look to the
past. But what kind of farming, good or otherwise,
we discover will depend on whal part of the country
and what time period we choose to look at. Our
immediate predecessors on this land, the [irst
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 larm erisis. The farms that were established
here between 1860 and 1900 often ran on a
shoestring budget, yet
were almost entircly
self-sufficient and
proved amazingly
resilient in the face of
frequent crop failures
and sicadily declining
grain prices, These
farms weathered crises
that often send modern
farms straight into ruin.
They achieved this
remarkable resilience
by keeping their capital
investiment and costs
low, by relying on a
diverse mix of opcra-
tions, and by producing
for their own needs
betore selling grain on
the national market.
The town of Salina was founded in 1858 by
William Phillips, an Eastern newspaperman who

<H ;9; . y ! Al
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- made an cducated guess that the Kansas Pacilic rail-

road (soen to become the Union Pacific) would
route its line through the Smoky Hill River valley.
Scitlement here lagged until 1866, when the railroad
officially announced that this would indced be its
route. With reliable access to Eastern markets
ensured, a land rush tollowed, 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
agenty, or for free if homesteaded. The settlers who
homesteaded the land that underlies The Land

Jon Rickardson daing cover-class anealysis

institute’ classroom, Bichard and Anng Otimans,
arrived in 1867, They sitnated their 160-acre claim
mside an oxbow of the Smoky Hill River, to include
plenty of riverside timber, about a hundred acres of
good bottomland soil and, on the cast 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 $30 worth of equip-
ment—probably a steel walking plough, a barrow, a
wagon, and various hand tools. Over the first fow
ycars they used rails, probably split from the trees
on their own land, to fence in Len acres of prairie as
pasturc {or their stock; and they gradually broke cut
the fertil: bottomland, having about 50 ploughed
acres by 1875 and 100 by 1885,

Some neighboring larmers began with more
stock, but few had much more equipment. Although
anc 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
worlh ol implements.
The Smiths across the
river had onty $30 worth,
and even rich Mr. Joncs
to the west, farming 320
acres, reported only $200
invesied in implements.
‘These farmers kept their
equipment costs low by
buyving second-hand
machinery, by sharing
cquipment with neigh-
bors and rclatives, by
hiring custom crews 1o
do their reaping and threshing, and most of all, by
making do with lar less cquipment than the
“experts” of the thme considered necessary.

Once farmers had some land broken out, they
laced planting decisions. Winter wheatl was the most
profitable crop per acre, if everything went well.
Robert Muir, farming on the outskirts of Salina,
recorded in his letters yiclds of thirty bushels an acre
and more that sold at a dollar a bushcl, from 1865
through 1880. However, wheal was vulncrable 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
riined wheat harvests. Corn was a somewhat more
rchiable crop; planted in late spring and harvesied in
the (all, only a hard summer drought or grasshop-
pers would damage it much. Corn also yielded more
than whoeal, sometimes better than forty bushels an
acre; but as it brought much less per bushel—some-
times less than twenty-five cenis—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, polatoes for the
lumily, 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 Lracts of unbroken prairie, which
could be grazed directly as pasture or harvested in
late summer for a nutritious and high-yiclding hay.
While prairie pasture or hay meadow was probably
less profitable per acre than a wheat lield, the only
labor il required was tencing (for pasture} or bar-
vesting (for hay). Then too, grass was a very reliable
crop; only the most extreme drought would damage
it. The harvesicd hay could be sold for cash, but was
more often fed to stock on the fam.

First Seétlers in the Neighborhood
of The Land Institute, 1865 - 1875
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Most vears, the Oitmans planted about two-
thirds of their ploughed acreage to wheat and
one-third to ¢orn, plus an acre oi 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 o wheat [irst, corn sec-
ond and an acre or two of special crops was typical
for most farmers in Saline County, and secmed to
provide good crop security. Since wheat and comn
had different growing scasons, it was less Likely thai
onc spell of bad weather or of grasshoppers would
roin 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 varicly
of animals without which these farms could not have
survived. Besides the indispensable team of horses,
the Ottmans kept two milk cows, iwo other cattle,
ninc 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 catile required little care and could
feed themselves for most of the year on prairic 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 Ouimans 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
ol blackberry canes, an acre of sweet potatoes, and a
vegelable garden. Most of their neighbors were simi-
larly zealous in innproving their farmsicads, 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 cggs as well as the crops and garden produce,
farm families needed hittle food al all from 1own,
although they usually bought sugar, sait, white flour,
coifee, 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 (he grass,
corn and oats). Wost farms had just a few significant
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BoaRD OF DIRECTORS
(as of December 1996)

Salty Cole, rancher and foundation
board membes, Basalt, C0
Terry Mvans
photographer, Chicago, IL
Beie Ferrell, runcher, Beaumoni, K5

Charles Francis, professor of agronomy, Lincoln, NE

Eulah C. Laveks, foundation president, publisher of
environmental newsletter, Santa Barbara, CA
Wes Fackson, President, The Lancd fnsr;mra

Saling, KS
Johm MeBride, rancher, businessmarn, -
Aspen, CO
Conn Nugent, organizer/administrator/editor,
' - New York, NY
Vicky Ranney, Secrelary, corporalion executive,
_ Grayslake, IL
John M Simpson, aitornéy, Kansas ¢ iy, MO

Donald B, Worster, Chair, professor of American hes“rory, :

Lawrence, K§
Angus Wreight, professor of envirormnenial f...rudres,
Sacrarmento, CA

STAFF MEMBERS
(ay of Febhruary, 1997)

Salina:
Marty Bender
 Hgather Brummer
Wes Jackson
Stephanie Krug
Joan Olsen
Roh Peters
Tma Ray
 Tom Piper
‘Alice Sution
Kein Warren
Jack _Wbrmaun

Matfield Green:
Ron Armstrong
Emily Hunier

ANNUAL | Brrors, Fscal YEAR 1996

FINANCIAL STATEMENTS

SUMMARY BALANCE SHEET
: dune 36, 1956
Asgrets GIAN06 ' ’ B9

Curtent Assets fd0,098 ' 310,159

Praperty & Equipment 392,723 849,442

Pledpes Receivable R PO L 2,900
& Deposily '

Total $1,613,721 5 L37L,500

Liabilides & Fund Balawces -

Current Liabilities 19,762 ] 27,506
Deferred (Granly, Pledges 272,027 148,425
Fund Balances 1,321.332 1,195,170
Totel §1,613,72 $ 1,471,501

STATEMENT BEVENGE & EXPENSHS
Yesr ENDED Juxt 30, 1996

Revenuve 6/30M46 G
Friends o The Land 111836 95,611
Individual Grants : 114,425 157,841
Foundations 384,741 277,041
Corporations 14,964 © 14,868
UsShA 50,000 -
Interest 23,603 17,769
Miscelluneous 25,608 14,602

Total Revenne - 730,679 ) 371,732

Expenges -

FProgram Services: . ] -
Fducation 109,440 . 52,311
Research & Consery C 79050 95,642

~Sunshine Farm M7 168 78,332
Interns 102,565 L1294
TSDA, Pew, Arls 53,410 14,156
Mattizid Green 54,214 35,997

Toal Propram . 490,847 ST NET)
Support Services:
Management, genl 42,505 - 48,408
Fundraising 71,166 6,613
Total Support - 1aeT 114,021
Total Expenses al4,518 . - . . 515758

Excess Revenne/Fxp 126,162 61,974

Frunit Bafance Begin - 1,195,170 1,133,196
- Fund Balances,

End of Year $1321,332 $ 1,195,170




MNATURAL SYSTEMS AGRICULTURE

Cam we sobve the 10,000-year-old prablen: of apriculiure? The
tendency of all natural ecosysiems is to increase their scological
wealth. All prairie, left along, recycles ils materials, sponsaors its
own fertility, runs on contemporary sunlight, and increases its
hiodiversity. Apricultaral systems tend otherwise. Our long-
term goal is to develop a biodiverse, perennial grain agriculture
{(a vmimic of wild grassland ccosystems) that preserves soil,
requires minimal or no fossil frel inputs, yiclds adequately, and
does not rely on harmful synthetic chemicals [or fertility or pest
management.

IrGrLIGHETS o Fiscar YEar 7996

¢ The Land Logtitute celebrated its 20th anniversary.

¢ Publications continue to substantiale our assertions about
the feasibility ol Natural Systems Agriculiure, Stafl continned
io publish papers ot our rescarch findings.

¢ Now Research Assistant working with Jon Piper.

$  Treveloping Pevennial Grains In autumn 1993, dala from
1994 and 1995 growing seasons wore used to select the
gamagrass stock (o plantowt in 1996, Criteria for seleciion
mecluded high seed vicld and low discase level. Nearly 2,000
sccdlings were transplanted mto (wo field plots. Tn 1997 we will
begin evaluating these plants for the next round of selection in
1998, _

¢ WPerenmial Polycultures A study bogun in 1941 has
provided evidence for high seed vield in some perennials,
overylelding in perennial polyculture, legume provision of
nitrogen fertility, improvement of soil quality with'time, and
polveulture management of insect pests and plant disease.

0 Tn Spring 1996 we established a new set of 5-vear plots
containing four perennial grain candidatcs: castern gamagrass,
Minois bundleflower, mymmaoth wildrye, and Maximilian
sunflower. 'The study’s objectives are to measurc soed yield of
peremutial grains in monocultures versus mixiures, examinc
weed biomass and weed species composition in perenmial grain
monocultures versus mixtures, and decumenl changes in soil
quality over several successive growing seasons.

0 Bicdiversity Restovationn This cxperiment, bepun in 1994,
uses [our initial diversily treatments containing from four Lo 16
perennial grassland species, This yoar we saw thal weeds
dechine luster in high-diversily plots. Earlier we found that
overall diversity, percentage of legumes and composites, and
establishment success increased with initial diversity.

ANNUAL BEPORT.

Sowshineg FARy

The Sunshine Farm Rescarch Program has been exploring the
possibilities of farming without fossil fuels, fertilizer or
pesticides by utilizing a combination ol renewable energy

_technologics, innovalive management practiccs and hiological

processes Lo raise crops and livestock. The Sunshine Farm is
designed to fuel itself by sunlight, have tighter nutrient cycles,
include soil-conserving perennial plants, and [eature plant and -
animal diversity.

The program goat is to determine more accuraie ecological and '

energetic costs for food. The currency we use is energetics, nol
dollars, because our system undervalucs ccological lactors or

ignores them. The purposc is to help reduce our natiopal
- dependence on non-renewable resources for lomg-term lood

security. Information from this program could be used to: aid
farmers and rcscarchers in making the agricultural transition to
using renewable energy tochnologies, sand 1o help farmers and

politicians identify and [ormulate more effective agricultural

policies.
HreHLIGHTS OF Fiscal ¥rar 1996

¢ First Furm Field Day-generated interest from [armers
across Kansas in owr rencwable energy lechnologies and
sustainable praclices.

¢ Traction for farm operations from both Percheren draft
horses and blodiesel tractor running on fuel from cilseed grown
on [arm. Tractor is used in some operations which reguire more
power or to speed an operation when weather openings are
TAITOW. '

¢ Photovoltaic solar cells donated by Western Resources, our
regional utility, are fully operational providing power for the
farmbousc, ham, electric lence and water pump.’

Research projects on the Sunshine Tarm compleled during this
fourth ficld scason: _

¢ Crops barvested: grain sorghwn, wheat, oats, aliulla, sweet
sorghuit, pear] millet, cowpeas, sunllowers, 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 ol crop residuc
and legume cover crops (transfer manure to cropland).

Rhode Island Red epg-lavers (30) raised in portable hen house
and create compost by scralching large amounts of old hay and
straw. Broilers {75) raised in portable pen pulled through alfalfa
strips to provide fresh feed and retarn nutrients to soif,
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KISCAL Yrar 1996

MATFIELD (GREEN

(ver 60 years ago, Aldo Leopold warmed that two groups
barely scemed aware of cach other: “.one sludies the hwman
community, almost as it it were a separate entity, and calls its
findings sociology, econontics, and history, The other studies the
plant and anima! community and wm[oztably relegates the
hodgepodge of politics to ‘the liberal arts,” The inevitable
fusion of these two lines of thought will, perh’: s, cemstitute the
outstanding advance of the present century.”

At Matfield Green, our cducational and research programs
hope to offer imagination and information to help minimize
dependence upon nop-renewable rescurces and maximize
possibilities for cultural innovation and adaptation in rural
agricultural communitics. When available twenty-five year: s
from now, Natural Systems Agriculture will need human
agricultural communitics where livelihoods are consistent with
whil Natural Systems Agriculturc has Lo offer,

We are not in Matfield Green to “improve” the town. That
would be presumptuous. We are there to be in the contest of a
place that has been losing population, as well as environmental
and social capital, since it peaked last century. Maitfield Green
seems a good place Lo gain clarity about the naturc of the
conflict belween nature’s economy and the human economy.
The effort to discover how culturcs can becoie ceonomically
and envivonmentally sustainable will be a very leng journey,

HIGHIGHTS vr FISCAL YRAR 1996

$  The 1938 geade school building has been oultlitied and
renovated inchuding electrical and plumbing systems, ceilings,
painting, window screcns and is being used for meeiings and
confereneces,
¢ Meetings are regularly held in the school of the Tallgrass
Prairie Producers Co-Op, four FElderhostel groups held
programs there, Kansas Natural Resource Council held its
annual mecting and will again, Board member Terry Evans
collaborated with Chasc (,:Jumy High School for a workshop,
Sceing Homeland for students to cxplore land use through
photography and writing,
© ¥ Astudy of ihe ccologiest lustm ol Mattield Green and a
portion of the surrounding creek bottems and range was
conducted, including GIS mapping. This gives us a basc 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 lty-fifty, balancmg
classroom learning, research and hands-on farm work. Recent
interns have plowed fields with tractors and drali horses,
planted experimental fields, managed cows and chickens in
erazing and meat producnnn experiments, and chopped
firewood for stoves that heat the classroom. Interns also led
tours for visitors, provided photographs and articles tor The
Land Repord and help in development, publications,
maintenance, library and sced room.

Academic instruction includes study of conservalion issues,
theory and practice in susiainable agriculture, and the ceology
necessary to understand and contribute to the Land [nstitute’s
major goal — using nature as standard, to develop a grain
agriculture which mimics the native praitie comprising
peronnials grown in mixtures,

Seminars involve studcnts and instructors lt:fn'ltel} presealing
material for group analysis. The small class size of cight to ten
intcrns ensures involvement and individual attention. We strive
1o develep critical thinking on broader issues of sustainability
and rcadying students to contribute professionally and beeome
eflective agents Tor changing how the world farms.

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

INTERN ACCOMPLISHMENTS v 1996

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

They were:

breeding sasiern gamagrass asa pcrcnnial grajm,

perenmial polyeulture as an assémbled plant community,

seed yicld of lour perennial grain candidates in monncu]tures
and polycultures.

- 1996 strip cropping at The Land Tnstiluie’s Sunshinc Farn T,

cnergelics for broiler productionin a portahla pen,

energetics for egyg productmn

effect of rotational grarzing on plant species composilion,

three soil quality experiments on the Sunshine Farm to
analyze the effects of farming practices on soil guality.
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EpvcaTiony Anp Fuseit PoLicy

The Tducation and Public Policy program is dedicated 1o the
promotion of critical thinking about the issucs of sustainability
-and inclusion of “nature as measure” 48 we search for increased

sustainability. We seek to reach our constituents and citizens,
from farmers to school children 1o policy makers. We employ
The Land Repori; visitor tours at The Land Tnstitute, many
presentations hy statf overy year in diverse setlings, special
gvents at The Land Institute, p'lrticipation by interns and staff
in community affairs, and a stream of wrilings which we pl]b].l.bh
1 scientilic journals, books, chapters in books, and magazines,
as wcll as invited radio and journalism inferviews.

¥ 997 LWERNS

Caroline Beock, (“ornell College, TA
(anmnmuntdl studies and mathem aum)

Alex Cu'ﬂckfﬁrd Mict higan Terhnolog} University, MI
(Giology)

John Guretzly, University of Nebraska-Lincoln, NI
{natural resources - environmental studies)

Jon J onscﬁ, Luther Collegé, IA
~{philosophy and political science}

Dougﬂag Hayngs, University of Wisconsin- Madison, WL
“(English)

Sarah Jack Hingers, McGill University, Monireal
{peography ~environmental studies) -

Andrea Leack, University of Texas, TX (ceology, evoluiion,
“and conservation biolopy)

Rawrs Weingariner, Universily ol Iv]issbl.lr.i-C.Ulumbia, MO
{plant science)
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John R, & Marilyn A. Dolgsny
Wictorie B, Dowglas

Gorden K. &+Jans Dempesy Douglase
Jay Dragni

hir. & Mra, Ellot DuBolz

Kathy & Steve Dunbeck

My L Dunzan

Freal ¥, DUkranise

Foumenical Ministics of Qivgeal
Gelon Foocds Ins,

Rebecca Edwards

Devid & Joan Ehrenfeld

Gary & Mery Jane Esanberth
htlchesl J. & Danne L. Eisenetst
Gearge & Sl Emmart

Rlchard L. pataln

Jamesz B Erlckson

pathan E, Geisu

Jealinn ), B Kol luztine 2, Gwel
Elizakzolh Faenswatth

Don Faulkeor

Pete Ferreil

Rabert & Cynthia L. Farreil
Keran Finlay & Sesbraclt Lasf
Leuranca B. Flood

Roraid ©. & Winlred A, Force
Milchae| Fox

Erlr: T. i lasue Meate Froyiog|r

I & wes, Haurve - Frieel

Cyril A & Danna B, Funly
Dr, & Mrs, Tox Funy

Tim & Bherry A Geinas
Harlan Gilbert

Grece W, Grey

Mancy H. Grey

Jere M. Gidrnre

Paul & Mansy Sruchow

. WP Haddlin

Bruee & Wity Jatie Hall

Faula R, & Yan B Hall

Bradiey G Haltor

Ana M. & Timothy L. Henlzy

Iz, Margeret Hanrehan -

Dr. & Mre. Garrett Hardin

Jsck A Haren ’

Benjamin & ey Bardo Herms
Anne Bums Harma

Jahite W, Heardran & Kay . Richoy
Aghese M, Hatiry

b Hay

Mervin J, & Joanne 4, Hein

Dr. Charles & Baverly G, Henksl
James F Hanson

Carohiy Herman & Richard Gregery
Gar Y. Hermgaasll

Davld J. & Renzs HIll

Jahin Hiesehl

Eine Ann & Tiiatay |5, Hirzel
Aeikaitzsn T, Halliamp

Ale:hard Homoior

sz G, Hormol Roveaahle Living Treg!
A David & Barbara W, Hormo
Meim T, & Sylvia AL Houser




Bruce F & Dabra IC Howard
Morman A. & Dala L, Hoyt

Mary Hughee .

daiyee G Hunt

s L Huret

Ing<agnh Truat

Hunler tgalis & Mery Emeny
D, & Mrs, J, H. Jacksen, Jr
Gordon & Lois B. Jasobheon

oo Jamison, M.0.

Michaal W & Ghanial B, Jenninga

Willlam D. dones

Hlshelss Jordan

Hanry #, [{aldahl

Feter M, Kalvade

Jahbn E. Kellopg

Sally £, Kendail

Puler L. & Balesig M, Kjsestn
Arthur [€lerne

Edith Kooman

Thomas M. Kewalskl

Egan kKramor

Paul W & Pamola B, Lundsr

Michasl Lawton,

g ‘Winfred ht. Lesf
Loules & Lewis Lahman
Pau! E. & Carel G. Lingenialior
Migheel AL S Wiima L Logan
Jehn P & Lee Luabha

o Jarpes'R. Lukens & Janat R Bachmann
M

R, Dianlel Luter Jr.

Jay T, & Sy#aane L. Holtz Lyana
Charles A, & Barbara J. Malar
Charles F. Wanleye

Cravld A & Anse L, Marks
Alan L. Martin

Drelmar Mertin .
Emeat L. & Kethy M. Mazszath
doha J. Mexwel

blargla B A Michaal W Maye
Catl M. & dary F McDanigl
Mavid B, & Cyninlz tModrath

Bill Msithlghl,

Sidnay &. & Carule Moknlght, Jr
Fioy ¥Wcbakin

Nerget F Mofdillez .
Jamea €: & Diana N, Mol llams

Michaal kerrill

Leuraa Harech hisyar

Hara Michl |

John 3. &' Laella AF. Wiglatta
Kelia B. & Ruth Douglas Miller
A O. & Sally b htlllar
Eayrnond 8. ddinar

Roger & Margat W Miilken, Jr

Jamos B, ltnane

John D, & Suzanne T, Moyer
-Jon R, & Tari Kl Mullen

Rakbert W, Musesr *

Himoniohi Nagashima

Marade Madis

ylllam O, & Darothy 3. Meligan
Wandall K, & Walttil B, Micke|l

* Bouglaa Nopar& Josnn Themas

ri .Jr Oldfather
in F Glsan

Plchard Ldomis -
Jorry G & Chmle Packrd.

Beatrice O PFina
Finea Intamational, Eno:
Dire. Suaen B & BIN Pokarny™
Baopna & Darvdn &, Poules
Jansle #. Prryear

Ranch blanagament Consullan
DF, Eva Weltzlen Rattunds
Harrlz A.& Shanndn Orewe Reyl
Thatnas P & Rarlanne Reldy
Richard L. & Joyee Foinke

Gler: & Martha Rhea

Devid @, Rich

Margarat 3. & dohn & Richay
Peter W. Rlgge

Stapnan H, Johnsat & Patdoiz A Termini

David Antfeee Knapp & Aobert G, Fresss

Konney [, Larmood & Piftlela d, Merller

Margarat B & Fraurls &, Manlove
Eyle B, Wanstichd & Laureh A, Flihten

blayhem Envirenmantel Traininn Asslales

Meirilt Lych Madching Giflu Program

Grouer hilchall & Hamlat Hodgaa

Jamas L. B Morgan & Teresza A Meurar

Mty O‘Fhal'lly & Staphen k. Lochwood
. Feknk O'Sullan & Hettis Grasham

. Oharyl Umphray & Slepheh E, Aenlch -
Devid A, Feftels B.Janioo &, Baldwin

Wilma W, & Rz |, Rlghtsr

Dawa Rigsky

Michael E. & Kethlizen F. Alerdan
Gardon T. & Barbera A, Rlsk

Jarnes vl & Sandre E. RAissor

Danhy Jean & James Poul Rnbilzon

Juek A bulva Mobingon Famly Suppart Fdn.

Gepnje & Megan Rodea

Willare A. Bagera & Dalight Garllein
Sfephanic A, Folley & Redney C. s
Denald E- Suhetmiaen

Rokert G, Surgeht

Ackbert F Suyre

Hanry E. & Dianns I, S2haflar
Carla AL & David 4, Schéldlingar
Laa & Peter Schoorbura

Kathlyn J. Gchoof

Al & Jane E, Schwartz

Jahn H. Schwartz, M0 & Linda funchevar
Sura Beliger

Mline? & Walatta s-ayrnuu:

Ellzabeth § Shank

Share-li=Now Feundatlzn

Martniz J. Bhiaw

Eva & Thomazs A, Shay 1

Floranze R, Shopad

Marion T Shorde

Ids Jena Shipmeh

Gharlotte Shosmakor

Jahn ki Simpeon

Charlez F. Sing

Thoraa . Siek & Helen AL S:‘J AT
Slaters of 8¢ Franciz oi Tiffn
Skywlew Lebcratory, Inc.

Feed Snads

L. -kalie Sinlley

E. Lenicias & Lucy ht. Smith dr
Blatjorio Srmilth

RobgA F & Judith’D. Soule

“B1, Josoph Founlation

Linda Wallrnan Slnstleld

tdarion Stein

Fenchatta £ Allon T,

Starart Ir, ML.OL

Wandy A, Stawart

Steve Stodols |

Howarel & Mergarat T, toner
Chavles 0. Staugh

Alzhard G, Stout & Lynn E. Marek
Sliphen L & £01ld H. Stovar

Paul &, Blrsburg

Dlivor & & Bunlge A Strambaep -
William J. Sunsdarkind

Hichard B Slittor

Tampa Stats Bankshies, Inc,
Sary E. & Biena Tantmoiat
Robert B, & Malda AL Thallh
Qene 3, &4 Petricia A, Thomas
Margaret Thomee & Tom Brown

Davld 1 & Mary Kethryn Thompson

Marge & Patdcla Zimmar Thomesan
egan L, Lloyd-Thompean
Thewnas & Madeline | Traek
Dir, Sdrarl Wy, Twernlor

Erie Wi Ezsihn

dohn M. Wade

Crarryt & Margery Wahler
Lavama Waito

Lauris Ward

Hicherd T, & Barbara R, Wartl
Or Leulae C. Warnar

Cherlez A& Waahburn & Beatrice Cosley
Deid . Wiaxas

Fobet B. & Juwith 5. Wesdan
T. F. Welander

Hrislin Willete

Willimm Juames Wangs

Paul st

Western Civilizialinn Pragram
Ruokert L, & Katie White
Thoemaa H, Wiley Farms
Panny B, Williams

Willlem B, Witharspoon &
\Wood Haven, Inc,

#uatin . & Ramone Weght
Cravld ‘Wristen

L Woung & fluth Ann Young
Ann M. ZImmenman ’

Donars $50- has

firagory B, & Jlll dllen

Juma & Piillls M. Allen

Runiel all D, Altn &l A, Brown
Ann B Aryges

Gary L. & Judy A, Andorson
John H. & Marsha A, Andorson
Dr. Synthie Ann Annztt &
Applled Boologlcel Sarvicas
Edhwln L. & Mariyn A, Amatrong

CoONIRIBUTORS JULY 1995 THROUGH JUNE 1996

lalin M. Armetrong

TFhemigs X Amason

Arpeaiead Nillla, Ine,

ey Backhus

Elaihe sblienie Backua

Gulhorins: E, Gadgley & Garaid A, Smith
Johin S, & Mora B, Baler

William E, & Bue Ellzn Billaid
Jenethen Barlor

Waren 1. Barow & Davld L. Aeese
Ay Perry Bassaches & Joshun Basseches
1ynn Bawman

Ghistophar E. Beyham

Gene Bazan

Leroy W. & Marla Baikmen

W, Lelse Bequetle

Bl By

Alan A. & Kirdain Straus Barooitz
Caral & John M, Barry, r.

Cinarlos W, & Tiatry H. Bier

Gearge 'W. & Marle 2ang Bird

Alan Birkenfeld :

Aew, Darryl L. Birkanfold

Franklin Gene & Emema Evalyn Glssall
Biryza ). & Kathlesn Flunlobt-Blaok
Willliam Blaka

wWilliant & Dlanne Blanitenship
Hezliky O- & adary G. Blocher
Palriok J. Bohlen

Mark Enhilla:

Bolen-Wood [insinaliee, Inc.
Pastor Lowoll Belslad

Bruce 0. & Marula M. Beanla
Rereld Boudaurls

Michel Boynton

Suean &, Bredley

Brertwood Farme  Frag Hollew Fan
Beatvlca B, Brigpa

Joyce Brink

Eddle A, Brodara -

Stevon O, Braoks

Driavid A- & Arine H. Brower
derama A, Bran

LAs. Caml Brug:e

Devid & Chrisline Brushiiood

Fiex G, & Susan S¢ huottn Buchanan
David L Buckner

Buckekin Valley Farms

Gard A, Buhas

‘Themes E Eullock

Peiert f. Burne & Bruna Ingleco
Willl:atn H. & Anne P Buzhy

Larry G, & Mary F. Buller

Lurene & willlar A, Galdsr,
RAizhard &, & Gyelhla O, Frey Ced
Dviana Carlar

Aznald . Ciage

Bill & Auth Cathearl-Aake

D Samual D, & Cymihaa Gawalirort
Paul &L Barkara J. Christianzen
Waene 4. & Judith M, Crristianzen

‘Cliureh World Sarvice

Oty af Santa Monles -

Waalin G & Lols B, Clark
Fhamn - & Brues A Clewaon
Bary b & Katen . Cometack
Mare Sotirll & Palky Sheehen
Charlotle M. Grabatiah

Paula G & Termy A, Cralihs

Al Graipg X

G.L Cranzhew

Marjors Crosby

tor. Willam D. & Kristina B. Da\lls
Alzendro de Lma

Habdne L. & Jenics G, Dagisi
D Rishard J. Debazle

Garel W, Deplze

I, Mz D et

Wari & Edd Delrlxhe

~Calvin Bo & Ruth Ann Qe Wi

Coneuein Shog s Dl

Rew Jim Dickzon

Jefiray Doen )

Dawld A& & Sarah 1. Dol

Or. Jahn Daran

Wllllam AL & Pet L. Dorman

Eirlc & Linzs Dougles

Bzl Hopze Joural

Al A, Drangeon & Wlmarla S1avane
James F, & Mary N, Dudley

M & Mrs, Lioye G, Bzl
Colin & Alessandm Durgon
Edwiard P & Bty J, Duellan
Shermari L. Eagles & Susan J. Gohriss?
Bryon Eatinger

Botty H. & Davld J. Edwards, MO
fiexter Eggars

Paul & dnne Ehrllch

Jutlla B. Eitving

Myran L, & Oebosah L. Elhokt
Iien & Pal Grobers

Marz Epand 8 Kathy Porsih
anne Epetein

af 1. 3 Riila D, Estijnengan
Roner: G. Eabiomson

Atlen & Lane S, Etling

[esetly B. & Laweenes \W, Everceii
Rlurgarel 5 & S8, Ening

fuian B, Fsrge

Gharles - Faulliner || .
Pauline F. & MM, Fallows, MO,
Lise Faraniing:

Ken & Lana Flzlsishimann

Jeffrey &, & Mary B, Fleming

Jan & Carnelia Flora

Brlan Flynn

Brernd & Ergll Fosrstor

Kenl & Beth Pozreter

o Thornas Farg

Wicderio, Fedly

Barbara 5. Francle & Albert & Weodbull
Barbara., Franclsco

Timethy & Belh Frankle.

Rav. Jim L. & Anreiel K. Fredrckeoan
(i Deen & Elsie L. Fnandenberger
1#hllilp Fry & Pegay Miles

Cnuck Gale

Mre. Neleon Qalle

Jane A GEUER

D, - & S)lHey A, Gerstanberger
A, Durean Glbba

Getsldd L, & Mlneko 8. Glltespis
Rokaort L, 4 Jean Eagen Glleapie

. Busan E Gillles

Cerd W, Glamn:

Jay R & Linda k- Gerarling

Dr. Frank B, & Priseill M, Gelley
Jamea T & Margar [, Geod

Renart K, Gordon [ & Bary K. Sulllvan
Jdohn & Jannifer Gerham

M=t Grant

Graga-Flaots inc,

Jales A, Gray

Bawnle] G, & Mormng A, Green
Vinolor Gt

Rashnl Gfesiwand

Br. Aoy B, & Mitiipn L. Sdley
Cheres G, & Patrlcis & Glrwood
Thomas F Grisvalrk

Jamaa E. & Bonnio S, Glin e
Hegen Femily Aauw. Trust

Pnhlllp . & Petricia & B, Mahn
Jahn A Hamitton |

Ruoben C. & Surenre [ Hemilton
James L & aren J Hemrick
Juel C2, & layce L Henes

John Hangs .

Fotar G, & Maty Jean Hartel

- Bart & Dawn Hadritate-Ens

Sam R, Hawes, Jn

Loie F. & Chardes M. Hingos
Scott & Ellan Hayman

Cenlal L & Margarat A, Habart
FPhillip & Sally Holman Hebert
Jemn Helder

Jersy & Rosemany b Heidrick
Hrlter Project letermational
Pal Helten

Boalh Her inzvsy

_dJohn M, & Susan B, Heynerren

Fradericls T, Hill i1
Stephan & Marsiz Hill

" willlam MoLin Hilk & Laura Sel sk

D Allars Gena Hirsh & Rhonda J, Waiss
Heten L. & Fex Hodler

Br. Stenten F. & Carol Hoagerman
Waller & Wrolnla Hoffman

Juhin J_ & Bloda J. Hood

Heenmian H. Hovendick

James T4 Cadherlne J, Hoy

Tamy A, Hughe:

Barden Hundley

dJon G, & Audrey F. Hunstecl

IBt4 Intemational Feundation

Dr. Gilford J. & Melda B. lkenbarry, Jr.
fersld J. & Kristin L. Idaserd *
Uuare & Many [aaly

Mers. Mancy A, Jackacn

Judilh E. Jacobaen & John W Firor
Margurel Jagger

dBin- L Jaanink

David P Janoy

Jemes L. Janzon & Carol Koletlern
Max D. & Halan J ohnsten

@ery & Merilyn Jonas

G Joaay, Jr

Jeriy Jost

Hooll 0. laet & Ksthlaan &, Helm
Waller & Mary fon Joat

Bantasl Kamath

Mk 80V Kasper

Foger A, & Cars, M. Kt

Wil ks

Edwin I n

ke Wim bl

donathar B Kimmelman
Fred ¥rschonmann &

B=rnard &, & Judy A, [Elenim
Jay G. Klamme & An-o S, Wilon
UlHch Koaatar & Bath Kautz
Shawn . iokengs

Sally Kopln

Gyl ey 1ash

Jarpes katas

Larry & & Shason E. Kramar
Dizwiglas O, & Janet O, ifruegar
Halda B, [5UkRL

Wandell & JdudilisKur?
Acbert €, & Margamel A Lautach
Weman B, & Susan L,
Stuert H. & Wirginia M.
Leran C. & Elizabeth &, Larsan
Lauls §. & Ann K. LauxJs

Edweard J. Lawranca

Gunrge Lavrence & Berb Jean Schiskle:
ot L)

Ariulis @, Lehman

Gharles W, & Garba-a Wertz-Leiden
Leopeld Cenber, |ovaa State Unlversiby
Richard T & Vralnia, L Lepren
Mark 8, & Krsting Sahlmsan- Undqulst
Ann R, Loaffler

Kennath G. Louis

Chuci & Joey Wagerl

Llee fdahnla

Fean Mahoney

Stisaurne L. A& Wifaltar . Maier
Aoher A & Fiks A bdailandar
Kathryn &, & Poter B. Mannlng
Charles & vy Mursh

Hugh & Joaneo Matsh

tartin L. Marsh

Helen & Edwin Martin

Devid E. & Virginia kartin

Hairy &1, Mason

Jahin & Carmen Mette

WiLiam May

Rlezhmre B Anariy

Heather W, MeCargo

Clinton & Cynedla MeClanahan,

O Sam G, MeClellan

Linde B, MoCoy

Spencar T & Hatllio Moo Malrag
Mauraan Melnerny

MaoHay Co., Ine.

Paul 1. & Manr E, McKay

Calhleen O-& Jm T. Mckaan
Deheal K. Makinley

wark o, & Fathe Mol anus

Doretiy B Ml

Nancy L. McPRcron

Susan T MeRary & John W. Middi=ton
tderperat . Mallon |

Morald Mewar

irgll Millea

Manin & Mary Cendar Wiillar

Elige hllar & Dan baumeyer
Thearnas A, & Zora E. Milne

Jay E, 4 Terel . Mittenthal

dJudith &, Mohlii

Marlc &, & Losle A, Malen

Allan J, & Gleria M, Pehnmsar
Robert T, & Janet M, Moline

Willlam G, & Emivy K, Moere
Wizheel Morlay

Linda Lewie Marria

Pl (. & Lena Flaraa

Timnthy Peder Mauiton

Dioan Moyrr .

Roburt Lo & sz Musllema
Barbara Musllor

Aeake Muraki

Herminie & Thomas B, Mook, Jr
Lyrdan Mazzer

Arihur K. & Connie 5. Nuuhurgar
Paul W. Meuklrch

Ellzabeth A Hewsll

Brure & Batbara Neayera

Joan G, Nicholas

o, Clyclo & Warlhia Wlchcts

Dala & Sonya Mirnral

Ree Anr Mixon

John E. & Sara L. Maol

Willism W, & Shirley A, Netling
Merdeon Corporation

Frank 1. Morman

Michael L. & Collesn M. Q'Gonnell
Syl R, G'annal

Exd Dl & Sl nay Emas

Paul A, & Ellvsleth Oiecn

Aober G, Qshethe & Vers Scekle
Richard Guron

Kart E, & Elizabath R, Parlet

Allen Partier & Laura Sehalier




Laren Pt

©, Dige Porulyial

Jory B & James W Peiry

John T, Pasek, Jo

Pzl . & Bartn W, Pelors

Wirginia M. Sonnee Pl son

Fiob Patarson

Danial W, B Jans G. Poitehall
Bemard L & Anna Earaud Priia
Donne Plckal

Loretta [iokenell

Rabert L. & [Karan M, Finkall
Jazdoh E. & Shery M. Poliquin
Jaln &. Pallack

Lyithla Poppen

Fronk oI5 % Debarah E. Fopper
Lougkns o, H, Puell, Jr.

Williom &, & Miary Anne |4 Poveell

Alison G Pewor &, Alewandar S, Flechar

Prairia Moen Mursizng

Mary Grant Purdy .

Tim Quiglay & Trix Mirbrsider
Patricia &nn & Acb Rarmesy
RAansy Entarprisas

GChrietine & H. Paul Rachls:n
Qregony A, Baris & Joan L Asdriy
Krislen E. Resd

itaynond & Bledys Ragier

Wi, A Wrs. Paul W, Rerich

Elreiy L, 4 Esther M. Rloe

O, Aourr M, Rlchter

Kirk Stovesn & Kalinen P [lley
Elizabedh L. Lt

William T. & Barhara C. Roblsan
Jamaes D, Rogars.

Adam W, Aeme & Fabin &, Schulze
Itennath ‘Watter Rosha

Ken & Tera Fuhnka

Weyne E. & Lau Ann Sangslor
Santa Manica CFM

Andreys B & Patty J. Sengent

Jan Sevidga -

Laura Saye

Ae Sehe|dt

Si1gan Crady Schnelder

SluMrk A, 4 Fackel Schneldar
Aenald J,Sehrinn & fenette Heustesdiar
JoHrey J, Sohrdbie

Dean L. & Goralding G, Sehwar
Laigh Sealy & Caty Glark.

Earl & & Jane L. Sears

Cigne P Salf -~

Raymond F. & Mary G Sal
Gareld L & Jaan L. Selzer

Jan |+ Bendzlrir & Giesis Bozch
Ellle 5. Shacter

Mlchael Bhanncn

Stuar L, Bharp

dufiswinia Slaull & Ede: W Hovdand
RAishanl B, & fudrey M. Bheridan
Steve Kend Shore

Sinsinawa Doniniuans

PMargarot E, Siriilh Elnatson
Lola'&.Jahn G, Smith

Mathen Smucker & Greta Hickcrl
Lioyd D. &3 arilyn K. Spalz
Shriatina W, Spence

Blll 3pancar

Marshall B & tenlca M. Stanton
Robert & Slara Steflan

Rokert J. & Lyda L. Stelart |

Betty . 8. & John R, Sterling
Oenpis & hgry Stewsan

-lefipey A, & Arebecea J. Stauppe
Gasil £, Flrallun

Johh 15 Slelelkher

Shirey J, StuaH

Connin & Karl Sullerhilmn

Gilbert J, & Mary H, Sullivain
Azbart A, & Mary R Supor

Harold Euparnay

A1 Swanzon

John M. & Suzanne #. Tel
Peter W, & Sabina J, Tauthast
Georye H. Taylok & S, Gandica Hoks
Cyelttlg A, Taylor & Luls .'\ BrEvD
Enlit E, Theanpedn

Jon HU 8 Jayss B Thaimpson
Robsrt B Thornegen .

Pairigin A, & Glorshee: W, Thamsah
Randy Thoreshill & Giveryl | it inzher
Alta Tingle

Feith Huni Tjardes & Poter W, Loash
Charlaa J. Trensue

Debra J. Triona & Paul 0 "IBH
Tresat Lake Farm

A Ghaes Tumear & Ellzaha1h A, Byme
Lr, % Mre. ene tyner S

U & West Faundatlon

Rebaces S, Unternehrer

Reart L, Untlel & Lisy E. Dahil
Wirginiz b, Lsher

Marjorie & Lynn VanBuren

slohn H. & Bally B, Van ik

Verltalde Vegelable
Gy dllen & Gonne Jure Vie
Thenris W o Galdesn

Wierlon B " Teany™ & Elalne J. Vrane
Alerin Wkl

Gortis &, & Evelyn 8. Watseth
Andraa, G, Watler

Steven G & Elnine: &, Wialle

Michasal H. Ward .

Narcy E. Warner, .0

Lacmard J. & Margarst 8. Wiler
Sendy R. & Alan K. Wadol

Lea Weldman

Dennle J. & Oaorgina M. Wernar
Fager 2 & Amuta P OWhita

Breivne Whittlecey

LeonH, & Sue H. Willbar

Ruberl & Dijures Willme,

Loni A Wilsmans

Prisgilla H, & Aediicy E. Whzen
David Winlswl

‘Wintar Grazn Farin

Jaan G Withrow & Janiey J, Haguesly
Ruza & Baroera Vinlfe

Hlala R, Wartar

Farker & Lilllan H, \Warley

harjarie G. Wylar

FRobert J. & Jane) C. Yingsr

I{lrstien L. Zerge: & Sanfard B, Mathan
Theadon: & Yera Zerger

Jaalin Ly Reanfie b ZImmerman
Diaid & Ann Zirnen

dohn M, & Wary W, Zinkand

Aichard . Zuhotiski & Susan Bryan

Donars $26-549

Racul Ademchsk

Alye O. & boredo 3, Adalmann
All-hiound Gerden Sanvice
Angea b Anderaon

e Anchersan

Suzanmez B & Aoger W Ashworth
Cinralyn ¥, Gitrley

Rardy Barnes

Michagl T & Fanciu 5. Barret!
Lionel & Auth Ox, Basney

W, Aaase & Danna Baxer
‘William E. Baard 1

Qarry D, Baard

tlary E_ Beshe

Karalyn K. Egighla

Eendet Famlly

Edwak] & Varsenlk Betzlg

A1, 4 Elallta T, Blackburn
ChidHes B, & Cianne €. Beardmen
Palriciu R, Buchrs & Bahman Eghlell
Fobort Gi & Contie 5 Galuy
Marvin G & Rvsfyn I§, Feaiers
Temy Boyer

Edward J, Breun 3. Jean B, I!rll-ﬂ
Lais Braun

Michaal E. & Qrace |. Brincsfiold”
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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 Lo buy stock, when expanding their
herd or when a needed animal died {though they
sometimes had a colt or calf to sell, too), Botween
hired labor, implements, and stock, farmers were
often in debt; but usually for small amounts, and
most often to neighbors, relatives and implement
dealcrs rather than fo banks.

Given that their tarms were arranged to produce
nearly everything these (amilics needed, it is tempt-
ing to classily them as “subsistence farmers” rather
than “commercial farmers.” Ilowever, they thom-
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

188' . besides the approximately eight hundred dol-
lars that the Ottmans may have carned on grain,’
lhey sold d hundred dollars worth of garden pro-
duce, th'rty'doﬂarv. warth of wood, and twenty
dollafs worth of livestock, Other farms made good
money on theit milk cows and chickens; Nancy Muir
was bringing in a dollar a day from butter and eggs
in 186Y. Poultry, dairy, and garden production (tradi-
tionally women's work) seldom grosscd as much as
the grain harvests, but provided a more steady cash
flow throughout the vear. 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 shipplng costs oflen
made goods brought in from the East prohibitively
cxpensive, it made sense for both tarmers and
townspeople to gel what they could close to home,
whether by growing il themselves or by

trading locally.

Farmers certainly did not settle here in order Lo
become “subsistence farmers” who would remove
themselves from the cash economy. The arrival of
the railroad, with its guaranteed access to national
markets, was Lthe catalytic event in the settlement of
the county. Seltlers came with the hope that by
working hard and enduring difficultics while contin-
vally improving their farm, they could eventually
secure prosperity for themselves and for their chil-
dren. This dream of prosperity involved a measure
of sell-sufficicney—milk cows, orchards and wood-
lots—bul 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-sufticiency and of middle-class wealth
probably did not seem contradictory, although hind-
gight suggcsts that they werc.
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TFhe first few decades of sctilementin Saline .

County were not an easy time [or farmers, Grain

prices deelined steadily up to the depression of the
mid-1890%, and crop failures occurred with dismay-
ing regularity. Yei few of the farms in this
neighborhood failed or were foreclosed. The diverse
cvops were unlikely to all fail at once, the essential
livestock could be fed on any combination of crops
that came through, and the [arm operations were
arranged o that they could continue for years with
virtually no cash income, if necessary.

In retrospect, it might be said thai the cne thing
these farms were not built to survive was commer-
cial success. The expanding markets and improving
grain prices of the 1900’ and 1910’ 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 exira 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-cight cattle, far more animals than their
own feed crops could support; so their overhead in
feed arain must have been considerable, Bul the
operation was ill-fatcd; they lost seventy hogs (hat
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
Iuck, the Qttmans brothers went into debt, In 1924
they took oul a mortgage for ten thousand dollars,
and in 1929, thal mortgage was foreclosed upon and
the bank took their land.

During the years when [avorable prices were
lcading the Ottmans to expand [irst their crop
acrcages 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 Neischburgs {to the southeast of the
Ottmans including the land where the Krehbiel
house now stands) were running a mixcd dairy and
beef herd on prairie pasture while also growing
wheat; and W. P Thiel, just north of wherc the
Land’s *160" is today, had a sizable dairy herd, All
of these furmers 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 Jandowners who
did not lose their land during the Depression lived in
town and were not farmors.

Both in their successes and in their failures, the
carly farmers of Saline County have something 1o
teach us. When they tried to increase their wealth by
“modernizing,” investing more capital and taking
out loans in an atlempt to produce more efficiently,
they made themselves more vulnerable Lo the
vagarics of nature and ol the market. The values and
expectalions that led Lo this downfall were probably
with the scttlers from the culsct. But it should be
remembered, too, that their initial system of diversi-
fied farming lasted for thirty years, and supported
over a thousand larmers in this county during that
time. The farms they created here were probably not
ceologically sustainable; even as diversified, largely
sell-sulficient farms, they would have had to face
issues of long-term soil erosion, Al the very least,
thev would have had to incorporate conscientious
legume rotations and manuring practices such as
those used by the Amish both then and now. Bul
these farms, as originally eslablished, 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 cco-
nomically regilient in the face of many challenges,

References and Notes:

Bogue, Allen. 1963, Prairic iv Corn Belt, Universily of Chicapo Press.
Kansas State Consus (Saline County), 1873, 1883, 19035, 1915, 1925,
Saline County Register of Deeds,

Wuir, Roberd. *“Tetters, 1860-1884." Uapuh, volume, Smoky Hill
Gunealopieal Society, Salina, K8,

1. The year 18385 was unusual in that the Ormans and most other tarm-
ers in Lhe ¢county had all their grain acreage in corn, probably [ollowing a
bad winter that destroyed the wheat, Extrapolaling [rom average cotn
yields and prices, I estimule the Olimans could have made about 800,
In an ideal year when they planted 70 acres wheat and 30 corn and both
crops came theongh and sold at average prices, | estimate their polential
income at closer to $1600; however, judging from joumnals and etters
written during that period, ideal years were rare,
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-pots, and food. The Natives

Bess Wauhob:
Friend and Neighbor to The Land

Sheri Walz

Bess Wauhob is The Land Tastitute’s next-door neigh-
bor, and long-time friend. She owns most of iwo
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
TInstitute. She also leases us the “Wauhob Pratric”
notth of the road. Her association with this Jand gocs
back somg 65 vears, and she has seen the changes
wrought in agriculiure 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 Coanly 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 & 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 arca were
on friendly ferms with the
Ottmans. They traded skins
with the Ottmans for flour,

camped in 4 grove of timber by
the watér; nedr an oxbow in the
Smoky Hill River. Often relics
would appcar after a rain on
the freshly plowed ground of
the Ottman fields.

Besy Wankhob,

Flooding was a problem on this bottomland adja-
ceilt to the Smoky il River. The original house was
destroved 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 dicd 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 aifalfa, bul 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 exiensive veg-
etable garden, and sold surplus vegetables in town.
One of the Cttman brothers lived in California and sent
fruit trees to the family. But the family fell on hard
times in the 1920% and the remaining brothers finally
Iost the farm to foreclosure in the Depression.

County Commissioner L. A, Bickel purchased the
Ouman land in 1932, after it had gone up lor Sheriit’s
sale. TTe rooved s family from Gypsum, twenty milces
away, to the fertilc bottomland adjacent to the smoky
Hill River where he had enjoyed many a fishing trip.
He, his daughter Bess, and his sccond wife, Clyde, fin-
ishced the house and lived in it. Bess remarked how at
age twelkve 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 ence aticnded were too far
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 faxrming.
Therefore, his brother and his
brother’s sons helped farm the
tand 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

The Land Report 23



-mix of cash.ciops and
subsistence farming. -
They farmed with six
horses and (wo
mules.

The {ruit
trees—apple, goose-
berry, currant, cherry,
peach, pear, plum,
and quince—that had
been planted by the
Otiman brothers
served the family well.
The pear tree pro-
duced enough pears
the first vear 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 19407%s,

Bess was responsible for caring for the family
chickens and cows. They had many hundreds of chick-
ens, and six cows, The cggs 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 tailed. She also led the cows (o their pasture
across the river each day, and milked them. They sold
the eream in town, and fed the skimmed milk Lo 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,
ncedy relatives, and sale in town. The Bickels had a
cellar, but no deep freezer. Preservation methods were
canning, drying, and salting.

Other veniures on the land were sometimes pro-
posed by outsiders, One man [rom town kept bees and
paid them honey in return, Another wanied to lease
some of their land to build a campground and artifi-
cial lake. He built five cabins, and was going to plant
wnnias around the lake and call it Lake Zinnia,
Unforiunaicly, 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

Ehert Waly

of the land, because Loyd was nol a {avm boy. He
worked at Swifis, a creamery and pouliry house in
Salina. Bess kepl up the diversified farming practice
with a vegetable garden, cows and chickens. She pro-
duced food for the family and brought in exira moncy
with the cggs and cream. This lasted until World

War [I came along.

The war brought changes all over Saline County.
Many farmers werce forced to sell their land for two
new army bases, and others went to war themselves.
One small-town newspaper editor wrote, “The iruth
about 1942 small Lowns is that those who are left in
them are too busy 1o do much more than keep them
fram falling apart.” Loyd was called to the aymy. Thc
Wanhobs had to sell their horses, mules, cows, and
chickens, They rented the enlive farm to tenants, and
Bess movad 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 duc to Lovd’s transfer with Swilts
to Wichita.

Bess, like many women, had her first paid job dur-
ing World War L1 She was walking downtown by a
restanrant, and stopped in for a bite to cat. 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.
Atter he had helped Bess wallpaper her bathroom, she
sold him the rights.

Scventeen vears after leaving, the Wauhobs moved
back to the bottomland adjacent to the Smoky Hill
River. They continued o leasce the farmland.
Commercial cash crops took over almost entirely,
because small scale poultry and dairy operations could
no longer compste with the new “factory™ farming
sivle. Bess, however, kept on with the garden, chickens
and caltile for home use, until she broke her hip. One
of Ioyd’s younger brothers helped them out with farm
work. Later, her husband Toyd fell 111, 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 arc echoed throughout Saline County and the
Midwest, The drain of rural population accclerated 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 ol progress did not go enlirely
unnoticed. The Fcho, a newspaper published n the
small Saline County village of Brookville, was quitc
concerned about the decline of the small town and the
small farmer. The paper published wood-block prints
ol Tocal historic sites, oral hislories of scitlers being
pushed off their land for the new army bascs, and
vehement editorials denouncing the changes in Saline
County. At last, the cditor was called to serve n the
war. An editorial he wrote in 1942 displays
his frustration: '

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

..We have seen
the automaobile leech
itself onio country
and rural lifc—and
only Detroit and
motor row grow lat
on Brookville’s
blood.

We have seen security and comfort and
character sold down the river, exchanged for
a bauble we called “higher standards of liv-
ing.” .. Here ¢ntered an estrangement of the
lamily 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 ol living.” ... They have little fitty-
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 1s building, and
vou will tind Brookville wanting customers,
for its stores, its bank, its schools, its church-
es, its lodges...

...There may comce a day when there 1s no
building standing in Brookville. When there
is no street, no fence, no porchsiep...

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

Wes Jackson, Bess and Loyd Wauheoh at the dedication of the
Wauhob Prairvie, 1988

The current landscape ol Saline county 15 far

“fenioved from the native praivic or even the diversi-

tied faring of the first peneration ot European sciilers.
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 ag
rural population dechined. Salina is now the hub of
Salinc County, and the few remaining small lowns
hold on either as bedroom communities or as
historical landmarks.

Lnterpretation of this transformation is far from
simple. People who lived through thesc times, as did
Bess, view many of the changes as benefils. Many
were, Bul many of the benefits have turned out to be
deceptive, Farmers steadily sacrificed self-sufficicney
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-
munitics as farming
became capital intensive
and small-scalc was no
longer profitable. Today,
Salina is the place where
rural residents of the
county go for business.
Lastly, many [armers
have lost their irade itself
and the rural hife that
goes with 1t. Salina keeps
expanding, consuming more farmland for its industri-
al, commercial, and residential zones. The land’s value
increases to a poinl where it is no longer prolitable for
farming, and farmers arc priced off the land.
Commercialization, despilc il supposed benefits, has
been the downtall 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 & bit uncasily, as the inevitable march
of progress. Any altempl Lo restore vitality, people
and homes sustainably to the Great Plains must
acknowlcdge and deal with the complexity of this
ambivalenee, if it is to succeed.

Bess Wauhob died a few months after these interviews,
n February, 1997,
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Landscape Palimpsesy

Brian Donckue

The preceding articles are about the inlertwined 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. Qur responsc takes us into
the realm of art, and its interaction with science, his-
tory and fand use.

In myv view, the primary form of landscape art is
the inhabited landscape iisclf. What we see [rom the
top of the hill on The 160 expresses very powetfully
(for better or worse) the way our culture under-
stands and carcs tor its land, in a great many
particular ways. But this pattern only beccomes slow-
ly visible to those who have the experiences and
knowledge to see it. Most of what can be scen is
commonly overlooked. IDeep insight 1nto our famil-
iar surroundings is something that most of us
struggle towards all of our lives. Part of the work of
The Land Inslitute, since the first Prairie Festival in
1979, has been an cftort to improve our capacity to
sce 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 picturcs (besides being

pleasing or stim-
& ulating), is to
FEE cause VICWCTSs to
¥ make connee-

s tions with the
landscape itself—
10 begin to see
into it. Tdeally,
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 Jook at the world is an incscapable cultural
role of art, whether all artists care Lo accept it as a
responsibility or not. Perhaps 1t 1s betier {hat some
ariists remain unawarc of it, lest they become overly
didactic. Other artists embrace this role more dehber-
ately.

There are environmental arlists who work with
materials from the landscape itsell, und often on the
landscape itself, in order to draw the viewer’s atten-
tion back to the story the land has to tell. Art ol this
kind dramatizes qualitics that are imbedded within
the view, and which might otherwise escape notice.
Like any art, such environmental art is partly con-
ceptual. The picees of the work may be dispersed,
and perhaps not cven all visible at once, They must
be assembled in ithe mind of the viewer, and then ve-
applied to the landscape as a whole. As part of their
group research project into the ccological history of
the Land’s land, the 1996 interns worked with envi-
ronmenlal artist Karen McCoy to create such a
“landscape palimpsest.” A palimpsest 1s a document
which has been erascd 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 Tostitule, attend-
ed & number of intern presentations last spring and
received copies of their rescarch 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 plece 1n the pmdst of all the
other preparations for Prairie Festival—which 1s one
way to do art, I suppose. It certainly was intense, We
mounted the picce again for fall Visitors Day, and
led interpretive walks on bolh occasions.

The walk began in the Gallery, where Karen dis-
tlled our findings and displayed them graphically.
Roughly spealking, each gallery wall represcnied a
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| The Gallery

from wall Lo wall suggesting thai these layers can
never be entircly separated. Geology, soils and
prairie ecology were on one wall; local plants used
by Native American and maps of scveral tribes’ ter-
ritories on another; maps of white settllement 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 trom 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). T won't
describe all of the eloments depicted in the walk, but
a few cxamples will give a scnse of the way the picee
was pul together. Probably the most visible part of
the work was called “Seeing Jellcrson’s Grid,” and
consisted of over 100 American flags. We flew large
tlags from the corners of The 160, and posted small-
cr flags along some of the property lines at intcrvals
ol one chain, or 66 {eel, This recalled the rectilincar
survey by which most of Amcrica 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 colieclion,

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

At the site of the 2,000 year
old Native cumnpsite near the clags-
room, we constructed a “Cold
Hearth.” This was simply a small
bowl in the earth in which a fire was
burncd and then extinguished. This circle was sur-
rounded by a neat square of ground from which the
sod was removed, whose cotmers were marked with
small American MMags. This madc a telescoped but
telling symbol of the replacement of one culture
by another.

Tusi west of The 160, at the base of the hill on
the edge of the river botlom, lies the foundation of
an old hemestead. The cellar walls were laid up with
local Dakola 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’ homesicad (see map p. 20), Near the
cellar hole stand two enormous cottonwoods that
were planted (or retained) by the fanuly when they
settled, bul the whole farmyard is now overgrown
with hackberries and elms that sprang up after the
farm was abandoncd half a century ago (sce front
cover). We pained 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-
plcs in clear tubes, mountcd on poles above the
holes rom which thev 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 virfually the
same soil only a few
fect apart—as Jerry
describes in his
paper, hall a oot of
topsoll was missing
from the downhill
sample taken inside
the old wheat field,

e 0 )
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compared o 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 Tooking out
over the Smeky Hill
valley with your back
against the native
prairie, and your feet
dangling in the
absence of soll where
the ground had been
broken and

washed away.

A hundred feet
or so above the lawn
chairs is the top ol
the hill, protected
from the plow by its
cap of rocky
Lancaster soil
formed iv 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
vears the land is “returning” to its natural, forested
state; or rather that becausc the landscape 18 now
segmented by cultivated fields and patrolled by lire
trucks, natural lires can no longer spread as readily
as betore? 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.

Tust 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 tot 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,
Lo my eye, nothing
maore than a hint of
red and blue.
Turning 1o look in
the opposile direc-
tion, one could sce
the northwest corner
of the square-mile
section lar out in the
ripening wheat fields
of the broad botiom-
lands west of the
river. We did not mark this corner with a flag, but
one could pick it out casily 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
squarc mile surrounding the hill top—beginning with
the squarc 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 ot useful informa-
tion aboul geology, ecology and history on the
Internet, but it is less clear that this information is
reaching the carth in a helpful way. How many peo-
ple whose heads arc in cyberspace look down Lo sce
the smallest part of the densc information embed-
ded in the ground beneath their fcel? I suppose it
would be naive to believe that if people locked 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 thai to cur attention s part of
the function of art.
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Matfield Green Conferences

The Land Institute has begun io 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-
denis kept journals, wrote essays and Look
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 scheol, and will travel
to other parts of Kansas.

On May 3-4, 1996, we held a small gathering of
lcading experts to help us think through ocur “ceo-
logical community accounting” project for Matlield
Green. The participants included Joel Cohen, Dan
Luten, Sim Van der Ryn, and Bob Herendeen. Bob,
a physicist with the Illinois Nalural 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 ceology. The conference was spon-
sored by the Fetzer Foundation, and Art Zajone (a
physicist at Ambherst, and Fellow of the Feizer
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, Joc Hickey and Jim Hoy
from IEmperia State, Verna
Kragnes from Philadelphia
Community Farm in Wisconsin,

Jaclk and
crew buit
the grass

Bobbi Oakes ot Matfield Green, Paul Nachtigal and
Toii Haas from the Rural Challenge, David Orr
trom Obetlin, Paul Theobold from the University of
Wisconsin, Bill Vitek from Clarkson and Mary Berry
Smith from Kentucky. The proceedings arc 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-
cd by the Anmenberg Rural Challenge. Tis purpose is
to encourage rural school districts to reoricnt their
schools to educate young people infe their commu-
nities, rather than cut of them. The curriculum will
be similar to that illustrated tor Saline County in this
Land Report.

More conterences are laking shape, and the
serics will no doubt receive a more complete write-
up in 4 fulure Land Repori,

thkanges at The Lond

Brian Donahire

The Land Institule 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 al the
University of California-Davis, where he has worked
on genetlics and mechanisms controlling flowering in
plants. Rob Peters is our new Director of Education.
Rob has a Ph.DD. in Biological Scicnees from
Stanford, and has worked for over a decade lor
groups such as the Conservation Foundation and the
Defenders of Wildlite in Washington, D.C. e is the
author or ¢ditor 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
{uture Land Reporis.

I am leaving The Land lnstitute after
three very rewarding years, to return to
environmental history and community
tarming and forestry projects in
Massachusetts. 1 have greatly enjoved my
time in Kansas, and plan to stay involved
with this oulstanding organization.
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group that supporis the Salina Arts and Humanities
{ondinission. The performance will featurc a
regional orchestra avd chorus, along with the
Winter Consort.
This year’s Prairie Festival will talke place once
again on Memorial Day weckend, Friday May 23 to

Fall Visitor’s Day on September 29, 1996, brought Sunday May 25. The theme will be “teeding our
Harley Elliott and Steven Hind back to The Land wotld and having it too,” or how o find room for
Institute. Harley and Steven were among the pocts sustainable agriculture and biodiversity on the same
whose readings many felt were the highlight of Tast planet, Among the confirmed speakers wild be
year’s Praitie Festival. This time they were accompa-  Under Sceretary of State Tim Wirth, geographer
nied by improvisational cello work [rom Eugene Dan Luten, and dancer Joan Stone. Mark your cal-
Friesen, who last performed at The Land with Paul enders.

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%

Audio Tape Sefected Recordings From Prairie Festival 1996 Presented by The Land institute
Ovrder Form The Marriage of Ecolegy and Agrienlture: The Next Twenty Years Salina, Kansas © May 25-26, 1956
Qty. Session Title, Speaker(s)
Saturday, fMay 25 ~
__$1  The World in 2016, Gonn Nugent Total # of Tapes . .. _ % $8.00 =
_ 52  Shaking the Heavy Hand of Government, Kathleen Merrlgan Total # of 2 taps sets x$13.00=
__ 83 Prairie Prospects, Joni Kinsey, Rebecca Robetts, Rabeart Sayra _
__. 54  Can City Cousins Become Good Neighbors?, Linda Hasselstrom — Full Seffs) x 510000 = .
_ _ 851 Forty Yaar Medley®, Austin, Enshayan, Hay, Kirschenmann, McWay, Subtoial: _ . . __
— Nichols, Wright For Mail Orders within the U.S., add
_ 835.2 Forty Year Mediay (Continuedf” Shipping and Handling o
_.. =8 Twarty Years of Prairie Roots and Human Roots, Terry Evans $1.50 first tape, 5.50/each additional tape (31 B.Dﬂ'hﬂ_éiximum)
Sunday, May 26 {Please nole: Two tape seis consist of two tapesl

S Paetry Round Robin®, Berry, Cokinos, Dadd, Elliott, Hadley,
. Haagelstrom, Hind, Traxker, Wilson

___SU2  Poetry Round Rabin (Cartinued)”

_ SU3  Grassiand Conservation in Victorig, Australia, Tim Barlow

_ . SU4 The Global Uprooting of Small Farmers, José Lutzenberger
__ SUs  Walking the Back Forty: Are We Losing Ground?, Donald Worster Grand Total: -
___8UB TheWhole Horse, Wendell Berry

- -BU7 . Kigking the Hundred Foot- Spenge, Wes Jackson

“Twe tape sets are discountsd at $13.00 per set.

For Ganada/Mexico/Overseas Mait Orders:

For Canada, DOUBLE shipping amount.

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

Mame

Riail Order Paymerii Policy
We accept checks or money orders (S Funds Only) and MC, VISA or Discover cradit
cards. Cradit card purchases may be mads by fax or phone, or by filling out this form

and mailing it to: ‘
@ Pﬁrpﬁt&ﬂﬁﬂ MWU“HH‘!H%@ Address

1705 14th Street, Suite 396, Boulder, Colorado 80302

Corpany Mame

Gl
Phone: (303) 444-3158 » Fax; {303} 444-7077 ! ———
State Zlp Code
Cradlt Card: __ MC WISA  _ Discover
Ph
ard e Eap. . onel__ ) L
Signatura
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1885 Soil Guality on the Sunshine Farm

Lisa Mosca

Introduction .
Long-term assessment of soil quality is an impartant part of the
Sunshine Farm Project. No fertilizer, manure or hay/siraw 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 alons
are a small part of the farm’s energy budget (Garwin 1994),
which suggests that small changes in how we run our farm
could provide impottaet 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, soll compaction, soll water-holding
abllity and percolation rates, and biofogical activity within differ-
ent organismal poputations {Doran and Parkin 1884). This
{1995) is the third year that we have tested chamical soil proper-
ties, the second year for some physical and biological
properties, and the first year we examined soil aggregation and
soil respiration. As docurnented by these tests, the cost of 4
fruly susiainable agriculture is indicated by the effott the farm
must expend to maintain soil quality without culside inputs.

Matertals and hethods

Sunshine Farm. The cropland consists of 50 acres of level
battomland 2 miles south of Satina, KS. The north half comtains
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 CGozad sift loam {coarse-silty, mixed, mesic Fluventic
Haplustoll), so it was formed by flooding and Is very fertile. The
average annuail 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 1920 onward, the nerth in wheat and
the souih in alfalfa. We began strip cropping the nhorth half in
1893 and the south half in 1984,

Wauhob Prairie. This site is never-plowed, formerly grazed
hative praifie. It is on shallow upland, Kipsan-Cline silt loam soil
derived from calcarsous, silty shale, which would be poor for
cropping, but supports a diverse number of native prairie wild-
flowers and grasses. It is ane mile to the east to the

Sunshing 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 Tarm, and much gravel
was added several decades ago.

Tres windbreak. This sile is located at the notthern edge of the
farm and dantains mainly asage orange and mulberry trees, with
the same soil a5 the farm.

Conveniional wheat field. This site was used far short-term
tasting and liss adjacent to the east end of the naotthetn half of
the Sunshine Farm, with the sarme soil. Each site tesied in the
naighbors wheat fisid was direcily east of a Sunshine Farm
wheat strip and 10 m from the propetty ling, for a total distance
of 30 m hetweesn corresponding samples in the neighbor's
wheat field and the Sunshine Farm wheat strips. The neigh-
bor's wheat field has heen cantinuously 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 1o
wheai. Chemical and fertilizer inputs were applied regularly.
Long term soil sampling. During March 21-25, 1995 soil samn-
ples for chemical testing wers taken from each of the five sirips
in & blocks in the north half and 8 blocks in the south, for a total
of 80 sites sampled an the permanent sampling sites fixed in
1983. In 1995, two depths were sampled: 0-30 cm and 30-60
cm. Samples were collected with 1.8 cm 1.4, soil probes and
were composited from three subsamples taken within 5 meters,
They were immediately dried in a greenhouse. Samples were
analyzed af the Kansas State University Soil Testing Laboratory
for 9 chemical propetties: pH, Bray Phospherus (P}, extractable
Ammonium (NH4), Nitrate (NOs), exchangeable Potassium (K,
Total Nitrogen (Tot M), 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 1895 on the farm, prairte, 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
biclogical one (garthworms). On the farm, samples for bulk
density ware collected with soil probes from the same 2 depihs
and the same date as the chetricat samples. During April 5-8,
we measurad bulk density, water holding capacity and infitra-
tion rate with simple can meithods described by Cramer
{19894ab). We sampled for earthwrorm abundance during June
2-5 by handsorting 3 scil samples that were 18 cm deep and 15
cmin 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
{1920). The samples, which were 7.5 cmin 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 micrabial activity and concomitant
mineralization of nitrate. Using tachnigues described by Doran
{1995), we measured scil nitrate levels and soll respiration for 3
crope: four wheat strips in the north half of the farm; four 1984-
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 -28, the alfalfa strips were
disked and plarnted to milo., The strips of wheat stubbile on the
Sunshine Farm were disked during July 1 -2. Cur neighbor
disked his wheat stubble on June 29. On June 30 at each site,

Table 1. Soil Property Mile Qats 1 Qats 2 Sayheans Sunflovrers'
Means and MOa-M: 0-30 cm 5.45 £ 3.57 3.27 £ 4.02 4.68 + 4.00 111 £ 4.86 1056+ 6.99
standaid (ppm) abc C o, be a ah
deviations

=6} for 1995 MOs-N: 30-60 cm 460 £ 2,72 418+ 6.13 410+ 345 7E8+ 518 12.2 +10.2
soil properties (5 ab b b ah a
due to 1994

crop efigcts

that were teans followed by different letters are significantly different {p=0.05).

significantly 1) Strips were in alfalfa in 1883,

different and

explicable.
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we measured water-holding capacity and used soil prabiss fo..
obtain samples of 3 compesited soil cores from 0=15 aim dépt -
for nitrate and buik density. During July 25 -27, we sunk closed
chambers into the scil at each sample site and took soif respira-
tion readings with CO2 datection tubes {Cramer 1994c). At this
time, the milo seediings were 9 inches tall, so the chambers
were placed in the middle of the 40-inch spacing between the
rows. Then io see how microbial activity would respond to
raintall, we added one inch of distilled water to the soil in the
chambers and roughly twenty-four hours later took another
tespiration reading. We took soil nitrate samples along with the
respiration readings. We also took samples for butk density and
soll water content, both pre- and post-wetting.

effecis of the different cropping histories in these halves duting
1990-93 were decreasing over time. The chemical levels can-
not be compared betwaen 1993 and 1895 because the
measurernents werg mads at different depths which may
include different bulic densities. The most obvious effect is the
greater number of earthworms in the south half of the faim dus
10 the lack of tillage since this field was in alfalfa during 1990-
83. Earihworm counts provide indirect information on the
diversity of soill decomposers that allows for continued activity
under fluctuating soll cenditions and that plays a predominant
rale in mairtaining the fragile yet crucial balance between GO2
praduction and Ltilization in the biosphere (Doran et al. 1996).
Differences between the five sites. For the & physical and bio-

Data for long-term and shori-term soil tests were exarnined
by analysis of variance, with pairvise comparisons done by
Tukey's tast. The 0.05 level of significance was used throughout.

Resulis arid 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 soybears and sunftowers {alfalfa in
1993 showed significantly higher nitrate levels than other row
crops. Thus, nitrate levels were higher after legume crops.
Effects of ptior cropping history. Yve found fewer significant

differences in chemical soil properties between the north and
south hatves in 1985 than there were prior to the beginning of
strip cropping in 1993 (Tables 2 and 3). This indicates that the

logical soil properties at the five sites, the prairie had the
greatast water-holding capacity, and along with the brome site it
had the greatest soll aggregation (Table 4), Soils with much
aggregate stability are able to maintain & balance of air and
water 0 as to promaote nutrient oyoling and root exploration,
while resisting erosion and surface sealing. The treebreak
showed the highest number of earthworms, while the praire
and brome sites showed no earthworms. Qur shallow sampling
waould be less likely to detect the native worrns at degper
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

Table 2. Sail Property Morth South
Mean and pz Ou30 e 528023 6.5G = 0,70
standard pH:a0-60 om 7.08 2040 6.00 + 0.57
deviations P: 0-30 om (lbe.ac. |8 55.8 +36.2 472 +15.7
{n=30) for soil P: 30-60 em (ibs./ac.) 284 +139 240+ 131
properkies on K:0-80 cm (lbs./ac:) 1832 + 256 1620 1 189
the north and K: 30-60 em {lbs./ac.| 1000 = 200 870 + 189
south halves of ~ OM:0-30cm (%) 245 +D.42 D58+ 0.84
the Sunshine Ofd: 30-80 eim (%) 1,44 £0.28 1.45 2 0.30
Farm in 19945 NH4-N: 0-30 cm (ppm} 3.91 = 3.55 284 + 060
MHE-M; 30-6Q cm {pprmy* 415 +2.88 2.62 .1 065
NO2-M: 0-30 em (ppr)™ G328 £ 331 9.99 + 718
NO3-N: 30-60 om (ppmp 2.01+1.65 116+ 7.90
CEG: 0-30 em (MEQkg) 17.39 + 2.61 16.0 + 1.74
CEC: 30-60 cm {MEQV k) 16,9 1 1.87 151 + 4.01
‘ot Py 0-3Q cm (paim} 383 £ 53,4 368 = 231
Tat P, 30-60 cm {ppm) 417 =523 A2 x214
Tat M: 0-30 cm {ppm} 1148+ 178 1133 + 155
Tot b; 30-80 o (ppm 743 + 157 752 + 153
BD wysoil probe: 0-30 &m {biem?) 108015 1.07 £ 018
BD wisall prabe: 30-60 cm {g/om?) 1.09 +L16 115 023
*p=0.05 ~*,pe.01 ™ pa0.001
1y n=180 for earthworms and soil aggragatian.
Tahle 3. Sail Property Moirth Sauth
Means anc ph: 015 o™ 6.30+0.29 671 +0.37
standard pH: 15-30 cm* 615+ 027 6,47 + (.49
deviations P: 0-15 cm (hafac 554 +38.2 324 1 B
n=30 strips) P 15-30 cm (Bs./ac.™" 350 +204 17.8+102
for soil K: 0-15 cm {lbs.fac,)"™ 1124 1 288 1008 + 156
properties K: 1530 ¢ (Ibs.fac.) BY3 + DOR 712 +111.2
on the noith ON: 0-15 om (26] 2.54 £ 0.56 2.07 +0.35
and south Obd: 15-30 om {36 2,24 = 0,57 1.85 40,28
halves of WH4-M: 0-15 cm {ppm} 6.26 £1.43 B.78+1.45
the Sunshine NH4-N: 15-30 cm [ppro)* £.95 1 4.49 543+ 0.78
Farm, before NO3-N: 0-15 em (ppmp™ 344 + 150 1,83 +1.21
cropping system  NO3-M 15-30cm fpprny 383 + 1.66 1,43+ 1.02
was begun (1993). CEC: 015 om (MEQ/kg) 16,5+ 1.72 166 2 1.50
CEC: 15-30 om (MEQ/ g™ 16.7 £1.71 15,6 = 1.54

" p<0.05 *p=0.01 = p<0.001
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Tuble &, T il PR RNt Nor‘th o Bauth Trae windhieak Pratrie Drome
#eans and standard watet-holding capaeity - < 038= 005 -.0:230.x .0._06 ... 086002 050:0.04 032005
deviations for physical (o/g1 b CB e B a b
and binlogicat sail Sqil aggregation PRE L ATT 3L+ 542 0 0 4T £577 800+ 100 B83.3x118
properiies that were {9 volume of aggregates 1- b b o] | a
signiticantly different 2mm)?

belwoen the crop Earthwarms’ 0.20 + 0.69 0.77 + 1.21 5.00:436 000000 0.00=0.00
strips in the north {number/ma) b B a b h

and south halves
of ihe Sunshine
Farrn and 3
comnirol sites.

Means followed by different lettars are significantly different (:20.001),
1} n=3 for tree windbraak, pralvle, and brome sites; n=3 for north and south halves.

24 n=3 for trea windbreak, praire, and brome shes; n=90 for north and soulh halves.

heen significantly greater than those for the 2 wheat sites. The
alfalfa strips were the only siie that showed a significant
increase in soil nitrate levels 3 weeks after disking compared to
just before disking (Table 6). At the later date, 1he alfalfa strips
and the conventional wheat figld 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 cornmercial
fartilizer. 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 guality, 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, Sarrantanio, and
Lishig explain this well when they suggest that soil haalth can
be defined as “ the continued capacity of soil to function as a
vital living system, within ecosystem and land-use boundaries,
to sustain biclogical productivity, mairtain the guality 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 waing mea-
surable properties or parameters. Unlike human health, the
magnitude of ctitical indicators of soil health ranges considsr-
ably over the dimensions of space and time.”

Litergiuvre Cifad

Cramer, C. 1994a. Test your soil's health: New kit helps tract
improvements in soil quality. New Farm 18(1}:17-21.

__. 1994b. Test your soil's health: More tests to help track
soil guality. New Farm 16(2):40-45,

. 1994c, How alive is your soil? Use this respiration test
o measure your microbes. New Farm 16{(4):46-54.

Deran, J.W. 1995, On-farm measurement of soil quality

indices. U.S. Department of Agriculturs, Agricuttural
Research Service, Lincoln, NB. Unpublished manuscript.
__and T.B. Parkin. 1994, Defining and assessing scil guali
ty. Pp. 3-21 in: Defining Soil Quality for a Sustainable
Environment. J.W. Daran, D.C. Goleman, D.F Bezdicak
and B.A. Stewart {eds.). Soil Science Society of America,
Madizscon, VWisconsin.

. M. Sarrantonio and M.A. Liebig. 1398. Soil health and
sustginability. Advances in Agronomy 56:1-54.

Gerwin, J. 18994, Seil guality on the Sunshine Farm. The Land
Report Mo. 52:35-38.

Grossman, R.B. 1990, Overview of certain soil characterization
methods with emphasis on use-dependent termporal prop
erfies. Method GD02c. National Resource Conservation
Service, National Soil Science Laboratory, Lincoin, NB.

Kemper, W.I. 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
Editior. A. Klute fed.). American Society of Agronomy,
Wadison, Wisconsin.

MNarth Dakota Agricultural Experiment Station, 1988,
Recommended soil test procedures for the North Central
Region, revised edition. Motth Dakota Agricultural
Experiment Station Bulletin 499,

P oy TR

Wetting _

Eg:liss-an d Crop Pre-weftling

standard alfalta 67.7 £13.9 a

d anca . wheat 65.5 + 104 a
aviations Conventional wheat 494+ 8.8 a

n=4) for soil
respiration

(Ibs. carbon/
acra/day)

pre- and post-
wetiing at five
sites on 7/25/95.

Post-wetting

64.5 £ 44.5 E
2061587 a
286+11.2 a

Weans followed by the same lstters in a colurmn are not sianfficantly different {p=0.05}.

Tahle 8. Date

Means and standard Crop Befare After
deviations (n=4) alfalfa strips 1.0+101a" 3401224
for NO3-N {lbs.facre}  conventional wheat 50x241 221 +167a
hefore {6/30/95) wheat strips 48+313 712278
and after (7/25/95} Means follewed by tha same letters in a column are not significantly different (p=0.05).
disking the residues * significant difference {p=0.05) between B/30 and 7/25 readings within & crop,

of 3 crops.
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1995 Rotationat Grazing on the Sunshine Farm

John Curtis

Abstract

1995 was the first year of a rotational grazing system with a Longhorm cow-calf herd. In July, cover class percentages were mea-
sured in order to test the effects of rotational grazing cen vegetative communities. Gomparisons were made between grazed and
ungrazed treatments at four different sites for 1995, and mean percentages from 1294 were compared with those from 1985 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.

Prigr to the invasion of Indian lands by European-Americans, the great plains were covered by arich 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 araz-
ars was the bison. Although reliable figures for the exact number of bison existing on the plains prior to the arrival of white setilers
are Unavailable, it's ikely that the prairie supported rmany mare bison than it currently does catile (Flores 1891} 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 hetbivore, 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 unpatat-
able native and weedy exctic plant species. The legacy of this low-management methed has been degraded soils, decreased forage
guality, and reduced species richness within the plant community over time.

In recent years, many ranchers and farmers have begun to expariment with a wide variety of pasiure management techniques
which fit under a rather broad category referred to as rotational grazing, short-duration grazing, or more recently as variable density .
grazing {Smiih 1995). The idea is io graze a small section of pasture for a short encugh 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 vegeiation can recover.

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

apecies composition.

Materials arid 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 catves. 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 BG acres of this pasture were divided into 24 paddocks.
During the second rotation which began in early July, roughly 80
of the 80 acres were divided inte 24 paddocks.

Four study sites were selected In 1994, Each site is unigue
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 aiso on the unplowed prairie but shows signs of severe over-
grazing in the past. Site & is on prairie that was former wheat
ground replanted to native tall grasses, half in 1982 and haif in
1886, -Sites 1, 2 and 3 wers burned 8 April 1984 and sile 8, 30
March 1985, Parts of site 3 wera burned by a neighbaor's wild-
fire in May 1995.

Al each site, we established mubtiple 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 sirnilar vegetative
cover, which was later canfirmed 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
1885, the second year of this seven- year study. Percent caver
was esiimated by examining the species present in four ran-
domly placed 0.56 meter squared guadrants. 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%, 8-25%, 26-50%, 51-75%, 76-95%,
96-100%. The median value of the cover class of each species
in each guadrant was used to calculate the meaan percent cover
for each species in each plot, transect, or site. Due to multiple
layers of vegetation, percent cover can excesd 100%.

The species were grouped according to the categories
annual, perennial, or biennial, warm seascn grass, cool season
grass, legume, composite, or ather forb; and desired o unde-
sired. The undesirable category is made up of non-native
invaders and native specias 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, ANOWVA was used to
compare mean percent cover in 1884 and 1995 in grazed plots
and then in ungrazed plots. Since the ratio of variance to mean
was not congtant acress 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 19800,

Resulis

In 1295, 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 ati 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 B {overgrazed
and replanted prairie, respectively), these 4 vegetative cate-
goties were not different in the grazed and ungrazed plots.
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In the comparison of percent cover in 1994 and 1999; there
were no significant results within grazing treatrnents that were ..
consistent across sites 1 and 3. However, there were one-ysar
trends in percent cover between grazing treatments that were
consistent actoss 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 decraased in percent cover from 1894 1o
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 significart].

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 ocour at sites
2 and 6, which were poorer quality prairie than sites 1 and 3.
Comparison of 1334 data with those of 1995 show simitar

trends in the plots at both sites 1 and 3. The increass in the

- ungrazed plots is.simply. due to lack of grazing.

It is leppiing to conclude that these desired effects are
specifically the resufis of our istational grazing regime.
However it is possibie that the tesults viould have been similar
under a conventional management scheme, especially in the
first year of grazing.
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Table 1. Bite 1 Site 3

Mean percent cover x Wegetative category grazed ungrazed grazed ungrazed
standard deviation iMarm season grasses 83 a3 ag 109 s
{n=3} for only vegeiative . 3.3 6.8 8.4 10
caieuories with significant Dasirable perennials a5 iz ¢ 105 106 ns
diffcrences balwaean 8.4 6.7 10 16
grazed and ungrazed Undesirable composites 5.9 15 e 19 31 *
plots at 2 sites in the 1.0 0.8 8.5 13
rotationally grazed Undesirable perennials 71 16 - 25 42 ¥
Sunshine Farm 08 2.1 12 20

pastura it 1095,
Sea text for descripiion
of sites

1995 Cropping Svstems on the Sunshine Farim

Doug Walton

Abstiract

*P=0.05 * P=0.07, ns, not significant

Strip-cropping research at The Land Institute’s Sunshine Farm compares crop yields for narrow strip intercrops with Saling Gounty
dryland averages. Other major experiments have checked for overyielding between the inner and outsr rows of two adjacent annu-
als, milo and soybeans, in narrow strips and also between a perennial legume, lllincis bundleflower (IBF), in a namow strip adjacent to
a strip of milo. Sunshine Farm crop vields have generally fallen well within one standard deviation of mean yields for canventional
dryland crops in Saline County, except for alfalfa and sunfiowers. Alfalfa has been difficult to esiablish 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 rtows of IBF; howev-
er, within the milo adjacent to IBF, inner rows yielded significantly higher than outer rows. This undetyielding is likely due to an

observed suppression of the milo by the adjacent IBF plants.

Introduction
Plant communities in nature, and particularly in praitie ecosys-
tems, feaiure high species diversity and low sail lass, among many
other traits (Piper and Soule, 1992).- Industriatized agriculture has
simplified native scosystems to figlds 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 baen in use since the sarliest stages In the evolution of
agriculture and crop domestication (Plucknett and Smith, 1986,
The growing of fwo or more crops simulanecusly in the same
field, or intercropping, is still widespread throughout many tropical
countries (vandermeet, 1980). The possible benefits from such
systams include lowsred soif erasion, increased biological diversi-
1y, greater pest and disease management as well as maintained or
increased crop vields (Piper and Soule, 1892; Francis et, al., 1986},
We have been monitaring the crop yields in the rotations an
the Sunshine Farm and comparing them to the dryland
averages for Saline County, | will discuss why scme crops have
net vielded well in the rotations.

Strip cropping research at the Sunshine Farm involves two
different experiments, both in their second field year of measwing
yielding patterns between adjacent strips of current and potential
crops. The first experiment involves two annual ciops, mile and
soybeans, grown in sixteen pairs of adjacent strips throughout the
farm. The second experiment entails the introduction of a Land
Institute perennial lagume candidate, lllinols bundieflower {IBF)
{Desmanthus ilincensis), inte a single 4-row strip next to a mile
sirip. This project represents our earliest atternpt to assess the
feasibility of integrating perennial grains into a farming system,
The objective s ta determine whether perennials should ultirmately
be grown within separate flelds or as part of a strip cropping
regime o a sunshine farm of the future.

In both experiments, we measurad for averyielding by com-
paring seed yields from the inner and outar rows of each adjacent
crop, with inner rows resembling a monaculiure and the outer
rows, a polyculture of the two crops.
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Table 1,

Saline Co.

1993-1995 Sunshine Faom ey Shwiskdie Farm L diyland Yeurs
crop yields and Saline rons 1293 1654 : 1695 Cfmsan @ g, dewd averaued
Tounty drvland averages  grijg sorghum 38 72 36" T rag 1980-1993
{bu.facie)
Soybeans 14 32 20 24 =11 1984-1983
fbu.facre)
Wheat — 27 25 308 1980-1993
{bu./acre)
Oats 35 39 53 44 + 114 1683-1923
fou.facre) 71d
Sunflowers — 703 319 977 = 2224 1990-1923
flbs./acre)
Alfalfa 1.2 1.7 1.8 32zx16 14980-1293
ftons‘acre)
Forage sorghum —- 81 3.1 34+1.5 1950-1984
{tonsfacre)

a3 Kansas Beard of Agricutture 1980-1893.
A Awerage for central Kanaas district,

a This was the yield frorm 13 strips of volunteser cats.

ifiaterials and Methods
The Sunshine Farm cropping systemn includes 50 acres of level,
non-irfigated bottome-land, composed of Gozad silt loam soils
{Fluvertic 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, 1295, Prior to the
initial start-up of the farm, winter wheat had been grown in the
narth half the cropland for 4 years, and alfalfa had been grown in
the south half far 4 years,
Crop yields and losses

Grain yields for entive crops were determined either by weigh
wagon of weight at the elevator, Hay yields were computed from
the numbar 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 sast ends of each strip.
The percent [oss to migratory blackbirds was estimated by fifths in
gach 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 statk lodging.
Annugl strip-oropping

‘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 hatves of the farm. One rotation
is milo, soybeans, cats, sunfiowers 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 sach
strip cycling through the rotation. The strips are 13 . 4 in. wide
with 40 in. rows all running eastAwest and ranging from 560 ft. to

1240 1. in length. All of the milo strips on both halves of the farm
contained the same variety of milo, while two varieties of soybeans
wera planted on the north half. Five strips were planted in Pioneer
variety 9331, 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 collectad from the inner and outer rows of both
craps within a sample area five ft. long. The sampls areas were
chosen based on good crop cover fo avoid planting gaps.
Perennial/annual strip-cropping

For this experiment, two 800 ft. strips were utilized on the
north half of the farm. One sirip contained thres accessions of
{llincis bundleflower which were planted during April, 1994 in a
split-block design, with three blocks of sach 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 varisties 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, plois,
three 5 ft. subplots were delineated for hand-harvesting. IBF
seads 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 o each IBF subplot in mid-Cctober.

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

o e SA T

Complete head loss

Table 2.

Yield loss for Fraciion seed

1895 organic loss per head

sunilowers by biackblrds

- on the Sunshiie ‘Sirip “mean’td. (n=15)

Farm S0-1 0.49 = 0.23
511 0.48 + 0.22
8241 0.46+0.23
N6-1 0.60 + (.23
N7-1 0.41+0.19
N9~ 041016
N10-1 0.41+0.18
N11-1 040z 0.21
grand 0.46
mean

Actual vield = 319 |bs./acra

Paotential yield = Actual

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

Fraction of Pearcent toss due to
o0 plants Headclipping Stalk ledged by wind
mean : d. {n=3) wreevil [stern vot, stem weevil)
0.49+0.17 849 11
027 +0.17 66 34
0.28 + 0.09 88 32
0.24 £ 0.21 g7 3
0.33+0.08 80 20
020=+0.28 87 13
026 £ 0.04 82 18
015 = 0.04 86 4

.28 83 17

=824 |bs.facre
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Crop vields and losses :

Organic crop yields on the Sunshine Farm during 1983-199
have generally fallen well within one standard deviation of mean
yields for conventional dryland erops in Saline Gounty (Table 1).
Twro exceptions have been alfaifa and sunflowers, the problems 1o
e discussed later. The sysiematic survey of sunflower losses
found an average of 46% seed loss per head, due to migrating
lackbirds, whils 28% of the ptants were completely missing their
heads, mostly due to the head-clipping weevil {Table 2},
Annual strip-cropping

No significant difference {F<0.05) was found hebween the
innar and outer rows of any of the adjacent strips (Table 3). This
was the same outcome when looldng for a row effect within either
variety of saybiean (Table 4), as well as when checking for a row
effect within the twao crop rotations (Table 5). Further analysis, not
shown on the tables, also indicated no variety or rotation effect an
gither crop.
Annual / Perennial Intetface

Ttests found no significant differences (P<0.05) between
inner and outer rows of IBF within any of the three accessions
{Table 8). However, we did find a highly significant difference
{P<0.001) batween 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 rmuch lower yislds in the outer row of
milo relative to the inner raw, within each accession. This is evi-
denced by the milo’s minimal cantribution to the LER value within
each accession {Table 8). 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 vields and losses

Alfalfa vields have been low because we have been establish-
ing it on an uncrthodox schedule. Usually, farmers in the Great
Plaing 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 ime to prepare the good
seedbed needed for this small-seeded crop. Although a fewy
farmers have grown alfalfa on a shorter rotation {e.g., Smolik et al.
1995), we are finding it difficulf to get good stand establishrment
svary year in a rotation because the necessary seil moisture and
the time to prepare a seedbed is not always availabie.

Orgainic sunflowers are proving difficult to raise. The main
reasart is that the ancestor of darestic sunflowers, the weedy
annuai sunflower, is common in the Great Plains. Botanists recog-
nize them as the samie species, Helianthus annuus, and they have

~the same insect and dissasas. Thus, sunflwers are being grown

where its insect pests and diseases were already prevalent, and as
a resuit, sunflowers have mare insect and dissase problems than
other major crops (A Schneider, production specialist, NDSU). Alf
the other rmajor grain crops in the U.S. come from other countries,
which is one reason they do better here as organic crops, than do
sunflowears, Infact, 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 Hefflanthus annuus hot
being a native species there incidentally, sunflowers are the only
native plant of the U 5. to become a major world-wide food
source).

In conventional production, sunflowers are planted in mid-laie
May, but in organic production, planting is delayed until eary July
to avoid damage by the sunflower head moth, a major sunflower
pest. However, this later matwity has lefi the crop vulnerable to
migrating blackbirds in 1894 and 1895, perhaps aggravated by the
farm being only 2 miles from Salina and the common observation
that migrant blackbivds spend much time in the vicinity of cities.
Since Dr. Jerry Wilde {KSU, entomalogy) 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 subsaguent damage by black-
birds in the fall. Another strategy o deter blackbirds might be to
put up balloon scarecrows such as the one in the photograph of
Frad Kirschenmann, a ND biodynamic/crganic farmer, in the article
on sustainable agriculiure in the Decermber 1995 issue of National
Geographic. There is no simple biological control for sunflower
head math ar head-clipping weevil, but the latter might be con-
irclled by labor-intersive removal of fallen heads from the fields,
which can contain the averwintering
weevil eggs.

Canveantional production of sunflowers has been successful
because inseciicides are used (no follar fungicides have been
registerad for use in North America against sunflower diseasss)
and only small acreages have heen 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 sericus
anough to make organic production impossible.

Table 3. GROP INNER AOW OUTER ROW

Seed vislds Soybeans 30.67 32.56 1.s.
{bu.fac.) + 7.45 +7.12

{mean zstandard ,

deviation {n=16}} Mile §7.30 66.48 ns.
of inner and +11.29 +12.18

ouler rows of
sovbheans and
milo in adjaceni

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

sirips throughout

the farm.

Table 4. SOYBEAN VARIETY 9391 SOYBEAMN VARIETY 9362

Seed yields (ma/ac.} Inner Outer [rer Cuter

{mean = standard CROP Row Row Row Row

deviation (n=8}} of inner

and ouiet rows of Soybearns 27.63 29.48 28.07 29.38  na.

Two soybean varieties +8.54 (5) =7.055) +2.54 [3) + 5,40 {3)

ﬂi‘lt:‘.l mila in adjacent

ﬁ:;fpgfﬂﬂg';:r’::ﬂh Milo 67.40 66.99 56.07 6219  n.s.
+0.20 (5) + 521 (5 £2.79(3) % 20.11 (3)

n.e.=not significant at 0.05 level by ANOWA for split-block design.
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Tahble &, b e
Soad yields Inner “Outetr

{hi./ac.) LROP Row Row

{rrean x

standard rdeviation  Sgybeans 34,44 3954  ns
(n=4}} of inncr +10.13 + 764

and ouicr rows

of soyheans Wil 7.166 6978  ns.

and rlc i +16.78 1427

adjacent strips
for iwo crop
rokations on
the south half
of the farm, ial
my  milo, soybeans, oats, alfalfa, alfalfa

TR WLNEE R R =

ROTATION 2 )

Inrer Cuier

Row: Fow

32,66 31.80 ns.
x8.18 +3.06

71.25 §5.77 n.s
+ 8,17 & 14.06

n.s.=not significant at 0.05 level by ANOVA for split-block design.
rmilo, soybeans, oats, sunflowers, cowpeas

i

Table 4. :

RN S

Sead vield (grams) {mean = standard deviation =611 of inner and outer rows of milo and three accessions of 1BF in adjacent sirips.
IBF Accessions: _ 3i8 143 131
Irener Quter Outerf2 Inner Cuter Cuter/2 Innet Quter Duterf2
CROP Row Row [nnar Fow Raw Innar Row Row Iner
IBF 131.46 154,13 n.s, .B2 213.156 26672 ns. 63 215.01 201,99 ns. 47
+ 31.64 + 38.55 + 34.67 + 88,07 +52.19 + 55.78

il 408.19 118.907 14 £33.50 age.47 31 373.63 108,79 5

+123.18 + 106.83 + 85,85 + 10010 + 66,97 + 6747
LER 73 34 &2

n.s = not significant at 0.06 leval;** P, < 0
LER=Ay + Bp
A Bm

Annual strip-cropping

The absence of overyielding between the milo and soybean
strips has no dlear explanation. Weeds along sirip interfaces
could have reduced outer row yields, even prior to cultivation.
This is a comrion problem found among other researchers and
farmers using narrow strip intercrops. It is also plausible that the
ridges of soll which have formed between the namow strips may
have caused seeds in the outer row to be planted af incorrect
clepths and thus reduced the germination rates in these rows,
Gaps betwean plants of up io 10 ft. freguently occurred through-
out all the crops on hoth hatves 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 sttip-cropping

The underyielding in the milo was forashadowed by field
shservations early in the mila’s growih, when we had noticed that
the IBF was physically overhanging and possibly crowding out
same of the milo seedlings. A systematic survey on Aug. 22, two
months after the milo was planted and two months priar to its
harvest, indicated a noticeable stunting of milo in the outer rows
adjacent to 1BF accessions in all three blocks. This apparent
supprassion was more neticeable in the milo adjacent to acces-
sions 318 and 1131 and less 50 in the milo next to accession
1143, as confirmed by the statistical analysis (Table 8. The slirvey
also found that there was no noticeable stunting of outer row milo
plants adjacent to Eastern gamagrass plots in any of the ihree
Hlocks. This eliminates the possibility of a ridge effect between the
two sirips. The ohserved crowding effect might also be related to
water competition between the IBF and milo. Water strass was
avident in the siunted milo plants, as indicated by a “rolling,” or
curling up of the milo’s |zaf edges. This notion could be further
studied through seil moisture analysis during future growing sea-
S0NS.

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 affectad, relative ta the inner row of milo adjacent to
1143, This accession effect might indicate a superior [BF variety
for future planiings. However, in light of the negative row effect
between mile and Iinois bundleflower, it is unlikely that these two
plarts would be grown together in narrow stips on a sunshine
farm of the future.
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Annual Reports, Perennial Work

A board member says she is energized by ihe resilicnee
of The Land Institute in its —she didn’t call it dogged-
ness, but we can— doggedness. It's romantic to think
our perenmial praivic had infuscd us with dogged habits:
not giving in readily, persistence, s;tubburnm»m to hang
on through droughts and defuges.

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

Following publication ol a set of scienlific papers,
we declared that experimental results had removed
somc theoretical obstacles to the feasibility of Natural
Systems Agriculture, Tt now appcars that with enough
dogged research and development, farms of mixed
perennials could grow grains to teed humans. There is
promisc that when humankind no longer ignores the
biological costs of chernical 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 gnide
our research.

The goal for the next research phase is to dramati-
cally incrcasc our stall. Our low-budget history of
small yearly increments in research resulls is insulTi-
cient to the urgency of developmg working perennial
agriculture. Each year’s soil erosion squanders
ir ]’Lp]dbbdbl(, ccological eapilal, soil which will be cru-
cial to meeting ever-increasing demands for food. Our

fnvest

in The Land Tustitute!

aftempl Lo gain support irom Congress and the US
Diepartinent of Agriculture to address this lundamental
problem of agriculture at the roots ultimately fell short,

a [ailure from which we learned much. We have been
turned down by some lunders we had thought might
provide major backing — this falls into the calegory 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
applics itsell to practical agronomy and agronomy
incorporates ecology. Enuinent scientisly have generous-
ly offered to serve on an advisory team to help think
through our scientitic questions and to lend their credi-
bility and crilicism 1o our asscrtions as we reach for
major funding. Cur aim is to build 4 larger research
team at The Land Institute, linked to leading scholars
and their graduale students across the country.

The innovation that vou support al The Land
Institute is more than a way to provide food without
undermining 1ts source. It incorporates the thoughts of
countless good people siruggling Lo 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,
s0 1t may not be accounted in an Annual Report; yel it
may be the most unportmt thing we could accomplish.
What we always know is that you, perennial readers of
the Land Repnrr make it posgible for us o 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.

F want to be a perennial Friend of The Land

The work of The Land Institute is based : Heves my pay-deductible gift to suppori The Land Instifate’s prograins In Natural
on a vision of a way of agriculture—and y Systems Agriculture, The Sunshine Farm, Internships and Matfield Green,
a way of life—ithat profecis the long- : $25 S50 1o 500
tern ability of the earth to suppore a P Name _ e - -
variely af tife and caltare, If vou share U Aclidreyy
this vision and would like to get more : City Sraie Zip
actively involved in maling it o reality, . .. My company has a Marching Gift Program fhat will incresse my gifis.
become a Friend of The Land. I The necessary formy are enclosed.
To be a Friend of The Land and receive | My company -
The Land Report, please sead your gift : My spouse’s company ... .. e
today. Clip dhis coupen and return it 1 Payment Method
with your paymeni (o: : _ My check, made payable to The Land Institute is enclosed.
The Land Institute : A cc;-r.n:f :;i:;? - VISAMusierCurd
2440 5. Waler Well Road ! L .
Salina, KS 6740 : Expirafion dafe /£ Sigratire .
i
[k

The Land Report 30



2440 . Watcer Well Rd.
Saling, KBS 67401

Address Gorrection Nequesied
Tf the date on your label is before 2-15-00, this
is vour fast issue, Please renew vour supporl,

T T

Naon-Profit Organization
LS. Posiaye Paid
Permit #81

Hallna, K5 674M

g ]



