A pubdication of The Land Institute Number 53/56 Swriuner 1966



28 Years

Readings and DHSCUSSTONS oo

Wes Juekson

Schumicher Visilts The Tand .o

Pana Juckson

A Philosophy oL Maletials e e

Wes Fackson
Friends of the Land: 1940-1962 ...,

irrank Anderson

Adventures in Conscrvation with 1Paul Sears ..............

irana fackson

...... T

Soil Loss and the Scarch lor a Permanent Agriculture .6

Wes fackson

Experimental Plots Started ... e,

Maureen Hosey

'T'he Feasibility of Perennial Crops....cmnininne.

Wes fackson

The Environmental ViSIOn.....ivaneen
Wes Jackson and Martin Bender

Sofl Hnergy Paths: Energy Policy

for a Shrinking Planet .. b
The New Alchemists: The Village as Solar Ecology ...

Diana Fackso

Energy trom the 1and oo

Charles Washburn

What is a4 Renewable Resource e

Mart Peterson Detrivhe

Living Nets ina New Prairie Sea...oenn

Wes Jacksen

The Land Purchases 100 ACres e crsann,

Wes and Dana Fackson

Gardening—A Winter Perspective ..

Dana Jackson
Under the Line of FiMC. e
Wes Jackson

Solar-Powercd Amish Farims .o
Wes Jaclson

Walking Across the Thallgrass Praine .o,

Kelly Kindvcher

More Wind Energy BEXPCIICICES oo

Jahn Crafr

Wind Machines Crippled....ccciiniiinne,
Weeden Nichols

Prairie Birthday ...
Pana fackson

Mid-Summer Research Report ..o 2

Walter Pickert

Shop Brefing..co e
Weeden Nichols

Making Connections .. e i

Prana Price

Success(ul Farming—Organically ..o

Carof LaF.ibere

Our Role in the Evelution of 2 Land Ethic ..

Dang Jauckson

So1l and Nuckear Power PLANTS o1 e eveeieeieenns

Danu Juckson

The Grain Exchange oo aocomo e,

Thom Leonard

.9

]

11

12

A2

.18

.19

20

21

.21

w22

27

28

29

30

Prairieland Food Cooperative Thriving .o,

T Pred Raseh

Energy R OTCES. .l ot sees st eees e e e eeeere e e eree s e

Poul Rasel

Fansans Talk t0 ANDIC o,

Doy Fresman

Praitie Pailerns and thelr Belevance

to Sustainable Agriculture ...iiaenn.

Jan Fiper

The Land’s HaVESE o resreereeerieeeseeisienseieescernseaeessraenaees

asniclle Carvé

Marketing The Land’s FIarveslo i

Brad Bureiti

Drought and the Prairic ..o

Colin Laid

The Marriage of Ecology und Agriculture...............o.

Nature as Measure ..o
Wendell Besiy

Cautionary Thoughts on a Marriage Proposal ...

Donald Worster

Losiin the Garden...oviennin
Daaca Sackson

Mind-Mulch i the Fall SessTOm e

Jake Vil

Mangroves and Monocrops...e,
Faura Savree

Collaborating in Nature'’s Image ..o eo oo,

Tom Mulhern

In Memory of Hans Jenny....n e,

Araold Schaler

A Contagious Influence. ......ccovmvvriereinn
Orville W Bidwell

A Friend of the Sotl e e

Fraacis 1. Hole

“We may want to look into that.. "

Wes Jackson

The Sunshine Farm e

Marly Header

Research at the Micro Bdge e

Mary Handley
Yisiting Scholars Show Complexity

Ina Natural Lighte...e s nossnscraros

Corey Samuels

Welconic to the Matfield Green Cate. e

Sara Wilson

Update: Great Plains Research Projoct.... e,

Christian Anders Petiovich

The Sunshine Farm Takes Shape e vcivein e vneceieen,

Marty Bender

Cattlc on the Praitie.. e

Bravid fepfer

Notes from the Interm Garden.....oeeeeeiiee e

FJohn Cuitis
The Land Institule im Matlield Green ...,

Erian Deosalie, Wes Fackson aieed NManey Neord
Natural Systems AETICUllUTC e

Wes fackson

The Land Report 2

.31

33

1

.36

w36

42

X

44

S

46

47

48

50

LR
o}

L
el



FPraivie Festival 1996

Private Property and the CommonWealth . ....coovrrern...62
Wendell Berry

Walking the Back Forty...o i, TR .
Donald Werster
At The Land

1990 INLCTIIS w1 evereee e e eerereeesressssrastavea i rene e s e 68
Sheri Walz

Development Officer...nn., cereere e e e et 68

Dircctor of Edueation . ... 64

Land Insiilute News... OO OO, 70

New New Foarm in the V\, lkb w70

Memorial Gills and Intern Sponsorslups ST I
Robin Mittenthal

Saucer Eyes: by Bulah Laucks ... 71
Sheri Walz

Twenty Years of Friendship ... 79

Matchew Logarn

Land Instituie Research Report

Small Mammal Survey in Polyenlture Plots, Restored
Prairies, and Virpin Prairic al The Land Institule......72

Brian Ford, Carla
Charles F Newlon

Kjellander, Fanet Paper, and

Encrgeties for Broiler Production in a Portable Pen.....74

Todd Weizel

Seed Yiclds Of Three Perennial Graing

Tn Monoculiures And Polycultures.....

Heather Brummer

b mrdd AR e ??

When peaple, land and community wie as one, all three members prosper;
when they velate nof as members but ay competing inierests, afl three are
exploited. By consulting native as the sonrce and measure of that mem-
bership, The Land Favtitute secks to develop an agvlenliure that will save
soil from heing lost or poiseied while promoting a community Hfe at
otee prosperous and endining. Lo becoste a Friend of the Land and sup-
pori the work of The Land Instifute, please fart to page 79,

The Land Report is published Lhree
tinles a year

Lidicor: Lirian Taonahae

Research Repart Edilors: Jon Piper
and Marty Bender

Agsistunl Bditor: Sherl walz
Grraphic Design: Arrow Printing
Crrolation bManagsr: Alice Sution
Photo Lditor: Aran Gannen

Arts Associate; Terry Bvuny

Printed by Arrow Printing Company

SraLlle Ran Armistrang, darly
Bender, Aaton RBolster, Heuthur
Brummer, Brian Donabue, Eoily
Hunter, Wes Jackson, Slephauie Kog,
Jom Piper, Tina Ray, Alles Suttan, Ken
Warren, Juck Worman

BOARD OF TRECTORS: Sully Cols,
Terry Fyans, Pele Forrell, Charles
Francis, Wes Tuckson, Fulal Laucks,
John MeBride, Conn Mugent, Vicky
Runney, Jolin Simpsen, Danald Worsier

Phaotoe Credits: Froml covet, pp.

4,557,901, 100, 11b,13.141,15t,17 355,35t 401,

back cover Terry Livans, 51,22 Dana
Tackson; 6 Milce Weiss; 9t Gavie
(Giescoke; 120 Teh Parks: 14h Jutm
Schwartz; 32(a,47h Tohn Thelunder,
441 Jim Colando; 53{all),5H4,53b,56(all)
Rebecca Gelsen;

Sdh 55t 57{a1l), 38r,350,39(alt) Dave
Henrolty; 53¢ Sally Cale,
G2r,630,63L67,68,70, 7171 Avon
Ciunnon. All others uncerlain.

T‘.
2440 ]—.L Water Well Rd.
Salina, KS 67401
{913) 823-5376
thefand@ige.ape.org

Infroduction

frian Donahue

Here is the “Summer” 1996 Jand Report. We discovered we
nceded an B0 page double lssue and a few extra montis to
do justice to twenty vears of Land lostiluie history and 34
previous Land Reports, Excarpis have been laken from
more than SU articles.

In putting this history together we have followed five
interwoven themes, First is the tradition [Tom. which the
I.and Institute sprang; our mentors such as LT Schumacher,
Paul Sears, Ilans Jenny and Aldo Leopold. Another is our
place in the national community of environmental thinkers,
activists and organizations thal grew up in the 1970s includ-
ing Amory and Hunter Lovins of 1he Rocky Mountain
Institute, John and Mancy Tack Todd of the New Alchemy
Institute, Donald Worster and Wendell Berry 1o name a fow.
A third is the connection of The |and Tnstitnte to related
eiforts within Kansas. A fourth is the immeasurably impor-
tant fiving of the minds and spirits of nearly 200 interns and
research associates. We do not claim credit for Lheir accom-
plishments, but we are proud ol what they do.

The ceniral theme, of course, is 1he development of
thinking and rescarch at The Land Institule itself. Here you
will notice continuity of ideas along with change and elaba-
ration, Over the first ten years of the orpanization the {focus
tighiened on what we now call "natwral systems agricul-
ture,” and allernative shelter, enersy und community
concerns moved Lo the periphery. This ways symbolized by
praitie roots replacing the wind machine on our logo m
1986. But, these early concerns have reappeared in the
Sunshine Farm and Matfield Green projects,

1 wani 1o extend special thanks to Drana Jackson for her
suggestions of articles Lo reprint, many of which I took. Of
course the final choices were mine and she cannot be held
responsible for my slant on the Land’s story. She can be held
responsible for the conststeuﬂy high quality of the material T
had to work wﬂh ‘These altlcles were well-written and
rightly edited (o hegm with, Tt was a real pleasure reading
through all the Isstieys that l)cma {(ds well as Jake Vail and
Laura Qayre) put togc.thu It miore ways Uhan one iUs her
work that ts reﬂected ]1016 tuo

Weg' “Liv ifp

with _c__)n"{:'

15 found th oughout aﬁd her photos grace bot }1 covers, as s
only hl,lmg

The L{m R Do




Afind-Mulch in the #Fall Session
Fake Vaii
Number 39, Fell 1999

“Is it always so windy here?”
firsr-rime visitors to The
Land Institute often ask.
Over the gusts we shour,
“Feg!™ Kansas, [rom Lhe
aboriginal “konza,” in facl
means “spirit of the south
wind,” and (hroughout the
summer winds blow (rom the
south. As the seasons
change so too do the winds,
and winter wingds come from
the north. This fali the Director and Land Beport

changing winds asscmbled Editor, filasiratos, 1989-
colorful visitors at The Land ooz

Institute like autumn leaves
collecting in a garden bucket,

Hach told a different story, which mixed unpredictably
with ¢lass discussions. Add to the visitors and discussions a
sprinkle of exlra-curricular activities and the pile of leaves is
transformed to compost, mind-mulch out of which amazing
new ideas and actions grow.

Wos slarted fall classes with his vision of integrating
ecology and ceonomics, Reading from Herman Daly and
John Cobb’s important new book, For fire Common Good,
cssays of historian Donald Worster, and some of his own
specches, Wes argued against the grow(h economy associat-
ed with industrialism and for an economic system that
recognizes biological and physical limits and worls ercative-
ly within them.

il By

Sake Vail—Intern, Research
Fellow, sctlng Educarion

ed from the Universily of
Hlorida and prescnted a slide
show of his worle, which like
our rescarch uses natare as a
model. .. ITc has found that
agricultural systems which
resemble an area’s natural
ecosystem (in this case a
tropical forest) can produce
high yields while cycling
nuiricnts and resisting out-
breaks of pests and discases

1904 intern Kathy Collmer -

as the natural systom docs.

Plant breeder Peter Kulakow lod class discussions of
Willizm Ophuls from his book Ecology and the Folitics of
Scarcity. [The thesis i3] simple: we must pay attention (o the
consequences of our extractive cconomy. In the book
Foonomics, Feology, Ethics, Herman Daly declares:

Ecologist Jack Ewel visit-

“Cyrowih chestnuts have to be placed on Lhe unyielding apvii
of biophysical realities and then crushed with the hammer of
moral argiment.”

And if the muits of growth-mania aven’t crashed? Adam
Smith's invisible hand broadeasts pellwiion, acid rain, orone
depletion, global warming, loss of biclogical diversity, fuster-
ing megalopolises.... It takes 4 nimble mind 1o bounce over
the bad news and get to some conerete proposals [or posi-
tive action: enter David Orr. .. [A[s part of Kansas Stale
University’s Lou Douglas Lecture Scries, ...he posited that
re-Turalizalion is inevitable, and presented suggestions to
help make the iransition a smooth one. A “discourse on
methods” followed at The Land Institute, and David’s politi-
cal science background and familiarily with history emerged
as he sparked discussion about community and the individu-
al, language and values, now-] uddites, strategy, and praxis.

Irom New England came Robin Grossinger and Dick
Baclkus. This past summer Robin worked with Ocean Arks,
John and Nancy Jack Tudd’s solar aquatics firm that builds
scwage (realment facilitics uying plants, animals, and sun-
light as natural filters. Through “ccological engineering”
Ocean Arks has expanded trom its roots in the New
Alchemy Institute to a successful firm in a fow shorl years.
Dick Baclkus is on the board of New Alchemy and a retived
scientist lormerly with the
Woods Ilole Oceanographic
Tnstitute, and regaled us with
laley of his ocean-going days
studying hioluminescent fish-
es of the Atlantic.

Operations manager
John Craft seems to have 2
talcen William Blake's dictum ;.:. - A
that “Energy is Etcrnal [E38 TatiE
Delight” as his motto, and Hernte Yilka—Intern,
led a week of classes on ener-  Resvearch Fellow,
oy basics that would delight Growndsiceeper, 1989- 1992
the old poet. Johin cxplained eleciricity and solar and wind
energy, and put the lessons in a context ol living sustainably.

John's classes were a firting preamble to hearing Hunler
Lovins. Ilunter is president and co-founder of The Rocky
Mountain Institute (RMI), and followed Diavid O in the
I.ouw Douglas Lecture Series this fall. RMI is known around
the world [or is work in energy efficiency and national secu-
rity. Hunter stopped at The Land on her way back west to
Colorado, and as geese flew overhead we sal on the grass
and talked about efficiency vs, sufficiency and the unpre-
dictable behavior of complex sysiems—-iechnological as well
as social.

With her new photopraphs from the Watcer and the West
Project, Land Tnstitute Arts Associate and board member
Terry Evans spent a morning exploring the theme of art and
the environment with the inlerns, wondering whal the place
ol art and artists in a sustainable socicty might be.

Dana led classes covering the 1980 TS, Department of

i

Muy 31-Time 2, 1990, The r3th Praivic Festival, “The Yalue of Mature,” features Fewis Iiyde, Buicd Callicott, and

Stephanic Mills,

e, 1991, A feasibilify study fur five Sunshine Farm begins. 3arty Bender retorns to The T.and Institnie amg
spends a year in Lawvence, Kansas careying out this siwdy,
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Agrienlture stidy on organic agitenlture chaired by Garih .
Youngherg, ..Tnterns spent another day discussing the fand-
mark reporl, Aiternative Agricultire, published last year by
the National Research Counctl of the National Academy of
Science. Aller reading the study of Dick and Sharon
Thompson’s farm i Boone, Towa, interns then had the
opporlunily o hear the Thempsons at the Kansas
Sustainable Agriculiure conference.

Classes ceased two weeks around Thanksgiving as
fnlerns concentrated on summarizing the results of their
cxperimenis and preparing oral presentalions (o be given at
Kansas Statc University on December 6 and written papers
to be published in The Land fnstiture Research Report,

Food was the topic for two of the las( warm-ups of the
termn. 1989 inlern Ray Epp visited on December 7 and told
abhout the new bakery he helped open in Winnipeg,
Manitoba, that buys organically-grown wheat directly from
(armers at higher-than-market priccs and mills Mour vight in
the bakery, On December 11, the day atter the board meot-
ing, Alice Waters, proprietress of Chez Panisse Restaurant
n Berkeley, California, discussed her philosophy of cooking
and ¢mphasized the importance of using fresh, locally grown
produce as much as possible.

Sl Tt

Mangroves and Monocrops
Faura Sayre
Number 40, Spring {904

Anpgus Wright's vecent book
concerning agriculiural use ol
pesticides in Mexico, The
Peath of Ramon Gonzales:
The Modern Agricultural
Dilermi is the final product
of ten years of research.
When Angls came to class on g
TFebruary 22, he immodiately Laura Sayre—Iniern,
asserted his unwillingness to ~ Research Fellow,
disciss any topic relating to Groundsleeper, Land
posticides. Having seen the peH

book in print, he is on o

other projects. A native Salinan and a long-tine Mmend of
The Land, Angus was nevertheless a new acquaintance lor
the 1991 interns, and on Friday of our first weel at The
Land he provided both a welcome respile from a

mumbing series of tours and introductions and a thought-
provoking prescntation of a few of the issnes confronting
crmtempOrary apriculture on ap intermational level.

Angus’s current project, which he deseribed to us in
part, is an effort to create a book that highlights the political
syndromes surrounding issues of land control in general by
providing detailed examples from contemporary agricultural
situalions in several countries. By brinping togelher

analyses of both pood and
brad examples of land nse in
Rraal, Mexico, and the
United Slates, Angus hopes
to address fundamental ques-
tions concerning the social
manipulation of agricultural
resources and, in so doing, 1o
promote wiser and more jusi
[orms of agriculture. In his
presemlalion, entitled
“Mungroves and Monocrops,” Angus described two such
cxamples, boih perlaining to the production of lnxury
monocrops in Brazil,

The production of sugar cance and cacao, ke the pro-
duction of luxury monoculture crops in general., Is highly
destructive of the surrounding natural and human environ-
ment, Sugar cane production demands dangerous working
conditions and has historically becn oppressive Lo workers,
In Brazil, land wars and assassinations of labor leaders have
led to the deaths ol thousands; cucao production has been
only slightly better. The demise of the cacao indusiry,
according to Angus, cannot be lamented, n spite of the losy
of cmployment il will entail lor many. Angus hopes it can
be turned to greater good through conversion of some plan-
talion greas into nature preserves. In light of the fate of the
cacao Industry, the ethanol fuels program can be recognized
as a desperate measure 1o reseuc Lhe sugar cane industry
from its inability to compete with high fructose com syrup
as 4 sweelener, Notonly does ethanol allow Brazil to avoid
implementation ol a fuek-saving mass transit system, but is
also places automobile usc by relatively wealthy urban pop-
ulations in direct competition with food for rural
papulalions—a struggle whose disastrons outcome is easily
predicted,
Perhaps,
Angus
suggested,
Brazils
situation
conlains a
cautionary
tale for
ethanod
Programs in
the United
States.

[, S
Angus Wright

Plant Breeder
Perer Kulakow,
1997 fatern
Coordinaror Deug
Homig

July, mogx. Mhana Jacksom {akes a one-yvear leave of absence to earn a Masters degrer in the mid-carcer program
in public adminisivadion at the Kesnedy School of Government, Harvard University.

Fall, 19y, Farming in Nature's fmage: An Ecelogical Approach to Agricelinre, by Land Enstilnie ecolagists
Judy Soule and Jon Piper is publishedl,
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Collaborating in Nature’s Image
Tom Mulhera
Mumber 42, Fall 1991

Farming in Nature'’s image:
An Eeological Approach fo
Agriculture 15 a new hook
by Judy Soulc and Jon
Piper, published by Island
Prcss. Jon Piper has been
staff ecologist al The Land
Institute since late 1985,
Judy Soule preceded him
as ccologist at The Land in
1984 and 1985...0 Jon and
Judy worked togcther al
the Land for four months
in 1985, bul iheir book col-
laboration didn’l develop
until TORE.

According Lo Jon, Farming in Nawres Image is an
artempt to bring logether a number of agricultural prob-
lems such as environmeoental
destruction, disintegration of
rural communities, and fossil
fuel dependence, and Lo present
the ecological and social under-
pinnings «of these probiems.
“Soil crosion 1s an ecological
result of till agriculiure,” says
Jon, “In our book we look al
whal ccology has to teach us
about a diffcrend way of doing
agriculture, an agricullure that is
grounded in ecology.”

Judy describes the book as
both an extended argument and
a stratepy for a new approach to agriculture. She says the
crilical solution offered in the book is that of “modeling
- -agriculture o {ocal natural ecosystems, systems that are
already in place and working in a permanent way.”

Those familiar with the work of The Land Institute
will recognize this as the idea that underlies our perennial

Suedy Soule, Land Tustinte
Ecologist, 1984-19835.

RSN

fon Piper, Land
Tastitute Ecologise,
1985 to date.

S AR

Foa e .r d
Edden,” Lucas, K

polyculture rescarch program, where we have been work-
ing since the early 1980s om a long-term program to model
agriculiure on the praivic ccosystent. However, Judy and
Ton have produced a book with a much broader focus
than The Land lnstitute.

“We make the case (hat nsing nature as the standard
tor agricilture is a general principle,” says Judy, “and wc
aive examples from several different coosystems where
agriculture has worked that way—not only the prairie
ceosystem, but also torest und desert ecosystems.” Jon
stales that “'I'he Land Institute gets il entive chapter
because it is the most comprehensive example of an alter-
native ecological approach, but we also describe other
rescarch that relates to various aspects of this approach.”

Tudy Soule and Jon Piper represent an cmerging gen-
eration of scicnlists who have come of age during a period
of unprecedented environmental desivuction and growing
environmental consciousness. They propose an ecological
approach (o agriculture that goes beyond the convention-
al reductionist strategies of either agronomy or ecology.

G e o

e

& T

Wes demonstrates the right woy to use transition fuel in the
gavelean,

May 23-Fune 2. 1992 The 14th Praivic Festival, “Learming From the Land,” features Duvid Oy, Avwold Schulie,

and John McCutcheon,

June, 19y2, ¥Wes Jackson receives a [ive-year MacArthor fellowship.
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in Memaory of Hoans Jenny

Arnold Schulty
Number 43, Spring 1992

A memorial service was befd for Hans Jenny on the
Liniversity of California campus. Everyone who attended
that March day in Berkeley perceived that Hans had net
really died. 1Iad he not turned sail science and ecosystem
study into dynamic ficlds that are going to live on and on?
His two books, Factors of Soil Farmaiion and The Soif
Resaurce, ate already classics and will never go our of date.
The wealth of new ideas he coniribuied o soil and colloid
chemistry will be incorporated in experimental rescarch on
planl nutrition and pedology for a long time to come. And
the many fne natural reserves that he helped to establish
arc living laboratories for never-cnding long-len study and
demonstration. Because Fans Jenny continues to live, 1
shall hereforth use the past tense sparingly.

Not many scientists will express the association they
have with their ficld as one of iriendship. That is precisely
how Hans thinks about soil and how, later, he expresses it in
his paper, “My friend, the Soil.” He sees in the soil the
beauly thal artists sec and talk about with their paints. He
sees in soil great complexity and diversity which yel is com-
pletely describable with the simple organizing equation;
Soil=[({Clo,np,t..). He also sees ions dancing abour as
rocks and other parenl materials break up and veform into
solid horizons and hardpans. Ilc secs in soil a resource that
sustains the life of myriads of organisms, including humans,
when used with scientific care and human compassion. All
these insighls comprise the [rendship pact that Hans has
signed with the soil.

I first met Hang in person in 1949 when I was hired by
the Forestry Department of the Umiversity of California,
Berkeley, But | knew him well even belore then: | had pur-
chased Fuctors of Scil Formarion while a graduate student
at the University of Nebraska, studying ecology with
Prolessor JLE, Weaver, 1read the book several times in
Lincoln, and thought of it as my ceology {ext. Later, in
Berkeley, atter I had the opportunity to worl with him, I
once said, “Hans, I've always thought of
you purely as a soil scienlist, but now 1
realize you really are an ccologist,”
“No.no,” he answered, “I dont know
much about ecology at all, but of ecosys-
tems I know a lol” Thal stalepent
emphasized to me that the study of
ceosystems was much more thao the
study ol ecology, Thereafter T coined the
term Ecosys'l,fcliiol_ogy and started o
teach both a graduate and underpraduate
course by that name. Although we were
colleapues in ccosyslem rescarch and

AiTe 2 e % e : K 2
Sharon Thelander and Linda Qeson ure among the office and accounting staff who
have kepy The Land Institute running over the vears. (Jthees include Pam
Ellinghausen, Lonise Sorenson, Stephanie Krog and Aflce Sutton,

thinking for over forty years, T
remain (erever his sludent.

Of all of Hans's many achicve-
ments—papers, books, lectures, and
research---the crown is the Pygmy
Forest. His efforts, wilh the help of
his wite, Jean, have preserved large
chunks of this pyamy forest for edu-
cation and (or Jong-lerm research.
With his graduate student, Bob
Gardner, he documented the cvolu-
tion of a landscape sculpied through
a series of marine terraces which
wore formed during the million-year
period of the Pleistocene on the Mendocino coast of
California. The study of this chronosequence is actually a
reification ol the state factor approach which Hans had
developed in..., factors of Soil Formation, written before
the pyamy forest phenomena had been observed or heard
of. Perhaps the most earth-shaking of all is what this has
done 1o our texibook soil and ecological theory, The soils
and plant communitics of the Middle West developed to
maturity after the recent Wisconsin glaciation, a period of
30,000 years, and to soil scientists and scologist they appear
to be in a steady state. The million-year period of the
Mendocino chronoscquence, however, has witnessed drastic
changes in soils—form mollisel to altisol to podsol—and
drastic changes in vegelation--[rom praimic (o rich redwood
forest 1o poor pygmy forest—with no changes in climatc,
species pool, topography, or parent material, only time.
Hans Jenny has written only one line about this faftacy in
Midwesl theorizing, I appears in The Soif Resource as:
“Some of the imagined Clementsian and Marbutian
sequences last millions of vears...."”

A;}'m .'(j .%cf;ul Fz

Sumnier, 1yyz. A 3.5 KW photovaliaic array is installed near the Kvehhiel house office.

June 12, 1992, Interns plami “The Prairie in the Park™ a1 Salina’s Qalidale Parlo as pat of the unnwal Smoky Hill
River Festival, educating local children about prairic by planting native prairic species.
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A Contagivus {nflsence
rvitle W, Bidwell
E Number 43, Spring 1992

One of my most valued mementos is a San Francisco
Chronicle editorial thal deseribes the Kansas state soil "_
drive, entitled “Digging the it the Kansas Way,” to A Friend 'ﬂ‘f the Soil
which is altached a handwritten note: “Best regards, Frageis 3. Hole

Hans. PS. Ldidn’t write it.”

Those awarce of Professor Hans Jenny's unexcelled
atleciion for the soil readily understand his declination,
Had he been in my shoes, the intermationally acclaimed
pedologist and “soil art” promulgator would have
responded rhetorically 1o ihe print media’s overuse of the
colloguial *dirt” for the more precise “soil” in countless
headlines: “Senate moves dirty issae,” “Soil lobbyisi

Number 43, Spring 1993 Al

Fraueis Hole end a friend

Dr. Hans Jenny was a proles- w1006 Praisie Festival

sor ol soil science at the

University of California-

Berkeley from 1936 to 1967, and a pedologist (soll scientist
and ecologist) of International stature, He was enthusiastic
about the work that Wes and 1Dana Jackson snd associates
arc doing al The Land Instituie, Whereas most people go
through life carcless of the soil thal supports them,
I'rofessor Jenny, in common with the members of The Land
Institute eommunity, was mindful of the earth beneath our
feet, He asked questions about the “soil-plant contract”
and the soil-plant-people contract.

Dr. Tenny thought of soil erosion as a form of destruc-
tion of the soil resouree 1hat is camulative, fust as radiation,
however slight at a given moment, is cumulative in its dam-
age to living cells. To him, no human-aceelerated loss of
s0il by erosion was lolerable. He was alarmed 1hat soil loss-
es by wind and water avc belittied. The work at The Fand
Institule in developing herbaccous perennial polyeultures
addresscs ihe need to stop accelerated soil erosion that is
rampant on cropped and grazed landscapes.

Hans Tenny [was] an inspired person who was happily
at home on this planet. Ile became interested in soil in his
vouth in Switzerfand and he turned to soil science in order
“to comprehend il.” He came to love the beauty of s0il as
known through the senses ol sight, touch, and smell. His
rigorous research methods, including mathematical treat-
ment of dala, are impressive. He published in an
astonishing varicty ol scientific journals, enjoyed the friend-
ship of many people in different disciphines, and inteprated
much (hat ke learned from them into 1he planet Earth-soil
view that he developed over a lifetime. 1lc recently wrole,
“As this century is cnding people arve becoming aware of
resource limitations, and they will want to know more
aboul soils and their response to environmental change.”
(The Soif Resource, 1980) He showed not only how 1o do
soil seience, but also how to live as a wital truth-seeker and
practitioner. Because success in proper management and
proteetion of ceosysiems in the future depends on people
heing similarly oriented, disciplined and in love with the
carth beneath our feet, we do well o enjoy, share, and pro-
mote the generous legacy left to us by this defightiul [iend
of the soil.

kA | 5 £ X il
Qrville Bidwell ai the 1986 Prairie Festival

tackles dirly job,” and “Lawmakers face dirty issues,” to
name a few. Projessor Jenny would have seized the
opportunity to use soil color and profile sculpture to
impress us with the soil’s personality, history, and age.

Soil art came to him natorally on his parenis farm,
...and was nurtured by his woodcarver grandfather and
periodic visits to art exhibits in high school. Hans
wemphasized that soil prolile avt, unlike classical paini-
ings with themes, is abstract, and those who customarily
think of soil unly as dirt rarely tind beauty init,

- Having expcricnced Professor Tennys ficld agility in
caslers San Toaquin valley in November 1977, T was
struck by Boyd GGibbon's description of him in Natiotal
Gengraphic: “Believing that soils highest in organic mat-
ter would exist at high altitude near the Equator, he
recently climbed Mount Kilimanjaro and filled his plastic
bags with black soil. The Tanzanians were astonished to
see this wisp of 1 man a1 14,000 feet. Ilans Jemmy was 82,7

Chetober 4, T9o2. Perennial grains are used in baked poods served at the Fall Visitors Day. “For the livst finee ever,
gwesis al The Land were invited to samyple baked gooeds featuring the fruifs of onv research work,”
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“We may wasnt fo look inte that...”
Wes fackson
Number 43, Spring J992

For many a scientist, there is the memorable field trip, the
one that sticks out [rom all the rest, Mine lasted three
days in Scptember ol 1985 near Complehe in Mendocing
County, California, Ians Jenny and his fricnd Arnold
Schultz, a [orestry professor at the Tniversity of
California, Berkeley, led Saskatchewan ecologist 1. Stan
Rowe and me up and down the ceological staircase of
Mendocino, 1 was a trip in which any penchant toward
eco-fundamentalism was sure to suffer. Af least mine did.

Before I'started up the staircase with its five, 100,000-
year-old ireads, 1 was a lirm belicvoer that any natural
ecosystem was sure to improve, and by that I mean add
top soil, increase in stability, maybe diversity, or if not
mprove, al least stay good indefinilely. By the time we
headed back toward Borkeley in the car, the pillars of my
ecolapical understanding had been shaken.

[Afhout four months after the field trip there came a
letter [rom Hans saying that he was not aware that there
was a concept of steadily improving ecosystems. Ilc said
that such a “sunshiney helief rests on a neglect to
appreciaie the soit as 4 dynamic—either improving or
degrading—vital component of land ceosystems.” There
was little comfort in the fact that I had been half right.

Fundamentalism of any variety tends to die hard.
Staring into a soil pil dug into the lourth werrace, T could
sympathize with the churchmen who refused to look
through (alileo’s telescope. Ewven there, with the evi-
dence before me, T
protested, suying
that good farming
can improve the
sotl, *¥es,” Hans
sald, but “the
extent depends on
what kind of soil,
virgin o1 depleted,
the farmer beging
with.” He thought
it would be diffi-
cull Lo improve &
sood virgin Iowa
prairie soil by soil
management tech-
niques, except
perhaps by apply-
ing mitrogen,
phosphorus, and
potassium.

i H_;E;w.f_.s' mr_d!efwgr'_

It was the beginning of an important lesson Lo me,
and from then on 1 have burdencd mysell and my stu-
dents with the guestion: Why should a look to nature, as
we wark out our relationship to the Earth, provide us
with cusy absolutes? Uhere is nature, which may or may
nol have human interests. 11 is we who choose 1o make
nature our
standard or
measurc for
agriculture
instead of trying
to undersiand
agriculiure on
its own terms.

It is also our-
selves, nol
nature, who are
loaded with our
notions of good
and bad, Fow
humans, in
comparing the
luxuriant redwood-(ir forest to the pygmy forests, would
not think that the latter represcnts a delerioraiion or a
decline. But Hans insisted that “nature might call it a bio-
logical improvement, an adaptation of vegetation to a
changing substraie,”

We're talking about more than soil here, though it is
fitting that a discussion on soil formation is the means for
deoing so. 111s not just a question of how the soil is made.
Are there any firm laws aboul ils formation that arc not
trivial? Nature seems to be saying, “No.” Hans said it
well in the final paragraph of the same letter. “The pic-
ture of naiural decline of native ceosyslems, more
dramatically displaycd by bare laterite crusts, has broad
philosephical implications. (Many) popular writers con-
tend that if our society were Lo adhere to ecological laws
we would have paradise on carth, a simplistic view. The
laws thevy cite, for example, that diversity creates stahility,
may not be broad laws, and maybe there aren’t any, uniess
they are trivial, We may wanl 1o look into that.”

Drecember, 1yg2, 13ana Jackson leayes The Land Institute én woirk with {he Blinoesotn Food Association.
Curzatly, Duna is Associate Divector of the Eand Stewardship Project in BMineesnta.
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The Sunshine Farm
Marty Bender
Number 44, Summer 1992

The Land Tnstitute has just compleled a
one-year feasibility study of the proposed
Sunshine Farm, funded by the Austin
Memorial Foundation. In the Sunshine Farm,
we have combined traditional farming meth-
ods with recent scientific findings and
technotogy to design a sunlight-powered farm
that will be compelling Lo conventional farm-
ers seekiny alternatives, During this ten-year
project, ongoing research and inncvation will
determining praciices that will be incorporat-
ed into the Sunshine Farm.

In designing the Sunshine Farm we have
made several assumptions, Our first is that
with eventual government rationing fossil foel
supplics for agriculture will become uppre-
dictablc and will comc at a cost of energy
subsidies from taxpayers and other sectors of
the economy. Thus, a central question in our i
study is how much agricultural productivity can be main-
tained while sunlight-powered farms sponsor their own
inputs without fossil fuels. The Sunshine Farm will grow
some of its own inputs, such as fuel und nitrogen lettility,
thus cxchanging encrgy that is directly or indirectly
renewable for the embedicd eneray in conventional fertil-
izers, fuel, and machinery.

Since cercal grains and livestock are staples of the
American diet and are the basis of agriculture on the
Great Plains, the primary focus of the Sunshine Farm will
be grain and livestock production, Vegetarian diets
waould allow cropland to support more people than meat-
based diets becausc they avoid the cnergy and protein
losscs thal oceur as animals convert feed to products we
consume. Ilowever, much meat could be produced on the
rangeland that occupies 46% of the agricultural land in six
© of the Great Plains states (INDrto TX) and is unsuitable
for till agriculture. ... With the extra forage resttting from
crop rotations, the amount of grain fed to animals could
casily be reduced so that more grains could be grown [or
human consumption.

With these assumptions, we have designed the
Sunshine IFarm us follows. Located on Land Institute

Joha Fitha with a load of
Ry, Sten Amich with bees,
Other Qperations manegers
and assistants over the
years include John Craft,
Pant Krumm, Weeden
Nichols, Rob Fischer, foln
Thelander, Judy Logback,
F.aura Sayre, Bernie filla,
Fim Huskins, Tina Ray,
Jack Worman, Kon
Armsirong, and Aoron
Rolster.

property, the Sunshine Farm will occupy 150 acres, with
50 acres of tillable bottomland and 100 acres of upland
native pastare. In 1920, when fossil fucl input was rela-
tively small compared to now, the typical tarm sive ranged
from 160 to 200 agres in central Kansas and Nobraska,
Roughly a third of Kansas farms arc still between 50 and
239 acrcs.

The animals on the Sunshine Farm will be caltle,
hogs, chickens, and draft horscs. ‘lwenty cattle and per-
haps 100 free-ranging chickens (with a moveable chicken
pen and a portable eleetric fence) will range the 100-acre
pasture. ...We will have two drafi horses that will have
access to pasture al night and in the winter. The 50 acres
of cropland will produce more than enough winter feed
for these animals,

Fertility will be provided in the primary crop rotation
by symbiotic nitrogen fixation in the soybcans and alfalfa,

JA]ilalla [aftermaih and some legume cover crops] in
the rotation will not be harvested but will be plowed
gown as grecn manure,

The Sunshine Farm will sponsor its own traction

1092, The Land lustitute und several Fricnds of fire Land begin acquiring and restoving property in Matticld

Green, in the Eansas Flint Hiils,
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needs, On the Sunshine Farm, heavy-duty licld opera-
tions such as plowing, discing. and combining will be donc
with a small diesel-engine iraclor running on vegetable
oil, Ebweml othL:r on-farm cnergy sources for tragtion]
were refected either because of immaturity of the technol-
ogy or [uel process, or because of a negative energy
balance {(where the energy value of the Tuel is less than
the energy required to grow and process the [uel, inchad-
ing credit for any by-product).

We chose soybeans as the initial candidate for vep-
ctable oil fuel beeause this cxop iy a nittogen-lixing
legume which could be used in the primary crop rotalion
to provide nitrogen. However, in the Great Plains, [dry-
land] soybeans ean be grown only about as far west as
central Kansas. Since sunflowers, rapesced, salllower,
and peanuts were the vepetable oils with the most positive
energy bilances (including soybeans), they will be investi-
gated in trial plots.

A team of draft horses will be uscd to spread munure
and perform light-duty field operations. We view the

Ted Schuny, Lavre Sayre, Tom Muﬂzcm, Stan Amsck and Ioi’m
Jilke after a prafric burn

inclusion of draft animals in the Sunshine Farm as part of
the necessary and desirable mix of cnergy sources that
provides security through diversity. Since most farms
have a small pareel of land thal is usable only as pasture,
we have assumed that the horscs have access to pasture.

Extensive caleulations sugpest that the portion of the
cropland on dralt-horse farms devoted 1o horse feed
would be roughly the samc as the portion of cropland on
tractor farms devoted to oil crops for veg-
etable oil fuel. Thus, draft animals will not
divert more cropland fom (ood production
than oil-fueled tractors would.

...Im addition to demonstrating sunlight-
powered farming, the Swishine Farm will
provide a farm background into which the
research and results of The Land Institute’s
perennial polyeulture program can gradually
be introduced. The cifects of grazing, soil
fertility management, and other farming
practices on perennial polycultures and plant
brecding cowld be siwdied on the Sunshing
I'arm.

First Fraivie Festivel attendees (from p.1i):

Kaeeling: Sister feanne Melleana, Hunter
(Sheldor) Lovins. Standing: Dana, Fohn
Simpson, Chuck Washharn, Amory Lovins,
Wes, Gov. John Carlin, Sister Monica
Schnetder, David Brower. Yxtva cvedit:
Sparky.

Junuary 6-8, 1903, A sympasium on common problems in medicine and sgeienlinee is held at The Land [nstitute

wilh Chacles Simg and cofleagues Fram ke Tniversily of Kichig:a,

Spuing, 1093, The Stmshine Favm beging its (irgt field season.
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Research af the Micro Edge
Mary Hulley
Numbey 44, Summer 1992

Monoculture is not possible, vou know, “Monoculture” is
just a shorthand way (o say, “in this area [ intend for only
once plant species to grow and  choose to ignore everylhing
else.” As The Land Institute’s planl pathologist, Tean’t
ignore the “cverylhing else,” becausc thal’s where my realm
begins. Below the level of crop and weed arc all the
microorganisma and even smaller things that are the
domain of pathologists.

I am continually amazed at the complexily of even our
simplest “monoculture” research plots. We are working
with plants derived directly from nalure, complete with all
the co-cvolyed diseases and pests. Gernplasm plantings of
THlinois Bundleflower and eastern pamagrass have been
cslablished from seed collecied direetly from hundreds of
sitcs. Each of our plants is unique. Fach individual plant in
our field is a distinct genetic individual—no genetically-
engineered tissue-cullured, advanced inbred breeding lines
or upiform varieties herc. That means that they have a dis-
tinct sei of genes that makes them as different as two
people. Add to that healthy soil, with an intacl commumnity
of microorganisms, and no myecticide or fungicide use 1o
reduce aboveground insects and pathogens, Our plots thus
contain an almost incomprehensible amount of diversity.

[One] plant [ am studying is Tllinois bundleflower, This
plant is a legume, capable ol gathering nitrogen from the atr
and converting it to a form
usablc by plants, The
mechanism that allows Lhis i
is complex, mediated by a
bacterium (Rhizobium)
which is & symbioni inside
small nodules that form on
the plant’s roots.

Superimpose on this
at least onc, perhaps two
major additional interac-
tions and you begin to
scnse he complexity pre-
sent underground. 1linods
bundleflower has at least
one ool pathogen that kills
small and large ooty and
can kill whole plants.

... THinois bundleflower has also been reported to be mycor-
thizal. ‘Thal means that it develops an association with a
fungus which aids the plant in nutrient and perhaps waler
acquisition in exchange for supplying the fungus with some
nuinents, There are thus three microorganisma competing
tor space and nulrients on Tllinois bundleflower rools in our

plota. And those are
just the major assocl-
ations. Every plant
has a commmuniiy of
cpiphyles onits Tooly
leaves, stems, flow-
ers, and frouit—fungi
and bacteria und oth-
ers that use the plant
surtace as their basc
but do not appear to
mteract directly with
the plant. They a1c
lot of the “every-
thing else™ that is so easy to ignore.

Not easy, perhaps essential, 'I'he complexily becomes
impossible to comprehend. For me, it is important 1o know
it is there. The invisible “everything clse” may be the key
to a puzzle that appears unsolvable. Tlike to weach students
aboul the layers on layers on layers that exist n “simple
monocultures,” and to help them understand that ecosys-
tems teem with things invisible. That each of these things is
interesting, perhaps uscful, possibly erucial. That one must
keep an open mind and seek out the minuriae that hide
bencath the surlace, Too few of us, even when we know a
lot about ecelogy, can imagine these “microsyslems.”

What is different aboul research at The Land Inslituie
may be this imagining. Because we wanl Lo find new ways
to design agriculture, and because we arc looking to the
native ecosystem lor ideas Lo incorporate into these designs,
we are alert for the lnvisible or subtle interactions. Beeausce
we arc trying Lo change busi-
ness as usual we are willing
1o congider that “everything
o clse™ has 4 voice to be heard.

Vo ! I can only hope that we are
listening well.

Fussehaum

T902 hnierny
harvesi
Fastern
BUPRULTASS
researeh plos

My 28-30, 1993, The x5ih Praivie Festival, “Becoming Native: Qwr Paleolithic Past, Modern Hunter Gutherers,
Subisisience Farmers,” featores Dave Foreman, Richard Lee, Tlelena Norheryg-Hodge, oug Peacock, sied the

Panl Winter Consort,
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Visiting Scholars Show
Complexity irn a Natural Light
Corey Samuels

Mumbher 48, Fall 1993

Our series of visiting scholars sparked
class discussions at The Land Institute
in the fall of 1993, The series began ...
with William C. Wimsall, 4 professor of
philosophy at the University of
Chicago, Wimsatt was accompanied by
two colleagues from the program in
Conceptual Foundations of Science,
Teff Schank and Greg Mikkelson. The
three spent a whirlwind week lecturing
about their brund of holistic research
and advising Land rescarch stalf on
how we might nse these ideas.
Wimsatl's lectures centered on his £t
critique of classic reductionistic science.  Corey
Although he acknowledged that it is
lundamentally necessary to simplify
problems—because it is impossibie o
evaluate all possibilitics—he repudiated
determinism, the idea that all happen-
ings in the world can he predetermined infinitely into the
future. Nex(, Wimsait iniroduced his own preferred
method for problem-solving, the heuristic, Heuristics are
rules of thamb that work in certain situations. The trick is
Lo define the conditions under which a given heuristic will
always work, and then o use the places it doesnt worlk to

%

i :

Kansas garden women: Corey Samuels, Tonya
Haigh, Emily Pullins, Beth Gibans, 1992,

Samuels—Intern, Research
Felfow, Acting Fducation Directas,
1992-1994—with 1993 intern Christian  that there might be ways of seeing in

Anders Petrovich and Swedish exchange  science besides the reduclionism we are
student Giran Berghvist on the roud,

find new rules. When a rule works dependably willin ity
defined parameters, it is said to be robust.

Our second visitor at The Land Tnstitute ... was Arthur
Zajonce, a physicist at Amberst College, Zajone is unigue in
his field in that he makes usc of historical and spiritual
explanations to understand physics. His recent book,
Catcling the Light: The Enpwined Hisiory of Light and
Mind, traces popular and scientilic views of light through
the ages. Zajone spoke on topics from his book and on his
sludy of Goethe's writings about lisht. He also suggested
ways [n which this hislory can inform our views of agricul-
ture and nature.

Zajonc’s work emphasizes the
idea that our way of seeing is not abse-
lute, but raither is fundamentally
influenced by contexl and expectalion.
He demonstrated this by showing slides
ol images 1hal are deceiving to the eye
(for instance, the drawing in which one
can see either an old woman in one
position or a4 young womat in ancther)
and by discussing studies that have been
done of individuals who were born
blind, had their sight restored by
surgery in adulthood, bul who then sill
didn’t see in the way most people do,
Zajone also shared fascinating stories of
carly sclentists’ ideas about the nature
of light. These served as turther prool

R A

accustomed Lo,

Followers of The Land’s research
may see some of these ideas teflected in our projects in
1994, Both scholars discussed how their rescarch might be
of use in the three parts of The Land’s research program:
perennial polyeulture, the Sunshine Farm, and Matfield
Green. Inaddition Lo getting {eedback on ongoing research
projects, Land staff held follow-up classes to entertain idcas
for future work.

In addition 1o (their daytime classes, Zajonc and
Wimsatl cach delivered an evening public lecture in The
Land’s classroom building. These events attracted people
from across the state, and the discnssions generated by the
audicnee provided [urther
food for thought on the
implications of the emerging
science of complexity lor all
our lives,

RBobbins, Hon'm'ury ineern,

Fall, To03. Visiting Scholavs ivn complesiiy sindies Williom Wimsatt and Arcthor Zajone shape the foll cordiculnm.

Seplember, 1993. The Matlield Cafe opens M the [oxmmer ivdyace store in Mutfield Geeen, vwned by The Lind
Institute. Currently, this building hounses Land Institute staf, and is no Iongor fonctioning as a cafe.
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Welcome o the Fé;;agﬁe.éd {rreen Cafe

Sara Wilson
Niomher 48, Fall 1993

“Now that’s where the scale used to be, right where that
piano is,” Jewell Swilt points out as he walks inio the
Matfield Cafe, just days alter its first opening. “Well, this
place sure has changed. Thaven’ been in this building
since it was the hardware store,” he comments. Tewell
Swift Tr. is with him, his son visiting from western Kansas,
As colfee and tea arc scrved Lo the Swifts, Ken and
Gladdys Brent, aged 87 and 82 respectively, pull up in
their tan pickup. Gladdys was born and raised om a ranch
just outsicle Matficld Green, and her husband has been in
the area the duration of their married life. As the mom-
Ing progresses in the Matfield Cafe, [ive other locals will
come and go.

The Maitield Cafc ofliclally opened its doors in carly
September, 1093.... Staffed and supplied by Land
Institule tnlerns, 1t s one part of The Land Institute’s eco-
logical comumunily
accounting project under-
way n Matfield Green,
Kansas, a smnall town situ-
ated in rural Chasc
County, deep in the Flint
Hills, Heological commu-
nity accounting, in its most
basic form, is best
explained by a blackboard
thal sits behind the coffee
mugs in the cale. 1 reads,
“MENLI: coffec—Peru,
stigar—Hawail, cream—

Betty and Charlic Swilt |larmers two milos south of
Matfield], Lead Planl tea—gathered off the prairie 1 mife
east of Matfield Green.”

As Jewell Swift observed, the Cale is housed in the
downstaits of whal was onee Matficld’s lumber yard
oftice, a two-story frame building purchased and renoval-
ed by The Land Institute with a special grant from a
foundation. The upstairs of Lhis building has individual
sleeping rooms for interns, visiling scholars, and guests.
Classes and mecting have been held around the large
tables in the main room, As part ol the renovations, a
large wood-fired brick oven was build cxtending out from
one wall of ithe cafe, and Sara Wilson and Caroline
Mahon have been baking bread and an occasional pivza
for the cafe clientele.

Matfield is typical of many small fowns on Lhe border
ol the Midwest and Great Plains: it had its heyday over a
pencration ago when more people were reguired to work
on the land. Itis now a
Lown of around fifty, most
ol whom are older
retirces. There are only
four young familics io lake
the place of the passing
generaltion. At one time,
therc were & number of
establishments in Mailjeld
Chreen, including three
grocery slores, IWo gas sta-
tions, the hardware store
and lumber yard, a barber-
shop, and a cream and epg
station. Today, Matfield has a half-time post office that is
under threat of cdosure, 4 bar, a church, and now a small
cafe. Tris nine miles to the nestest gas station and four-
teen mules to the nearest procery store.

In order 1o be more than a passing fad, sustainable
agricudture can not simply orbit the extractive economy,
as Wes Jackson would say; inslead, it needs to develop as
an integral part of local communities with local, more sus-
tainable economies. The
Matfield Clafe is designed to
draw alicnlion o the eco-
logical patterns of local Ui,
to encourage development
and mamtenance of these
smaller loops wilhin these
patterns, and last but not
least, to provide a place for
ke local and visiling people
ol Matficld Green to stop
and talk.

Sara Witson and Corey
Samuels ot the Farm Show

1993 inzerns pay their respects ai o monument to the industrial
age at Carfienge, Mebraska

Lanwary 5-8, 1994, A conterenee on “Complexity in Ecology, Agriculture and Medicine iz held af The Land

und Land Tustitule staff.

Instituic, fenturing Domsid Worster, $tuart Bimm, Jiuees Trake, fohn Todd, Stuart Kautmani, Charles Sieg,
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Updatz: Great Plains Research Project
Cheistian Anders Petroviell

Number 49, Spring P94

“Pick up that plant.” I picked it
up, hut 1 didn’t know why I was
holding a potted aloe as Tim
Miller described his orvganic farm.

Tim and 1 had just finished
planting the lirsl perennial poly-
culture rescarch plol oulside of
The Land Insiztule’ Salina, KS,
property. Tim’s farm is in Kyle,
TX, un the western edge of the
Biackland Prairie. Tiis the south-
crn-most site loeation of the 1994
Great Plainy Research Project, a
region-wide study of The Land
Institute’s main research plants.

After 20 minuics of wildly
inspiring conversation about ‘lim’s farm and natural resced-
ing ol his annual vegetable crops. he said, “you can keep
ihat,” pointing to the sloc in my grasp,

This has been the nature of the Great Plains Research
Project so [ar—blooming with kind generosity and powerful
MSpiraiion.

The 1979 Ford BF-100 “Official” 1.and Institute Research
Vehicle has carried that house plant through four stales
(Texas, Oklahoma, Missouni, and Kansas) and 28 plantings
Lo date. Itis April 2nd as [ write. The aloc has a place be-
tween the box of [iles on prairie ecology and the spate tire,
below the shell with the red hox [or elean clothes and the
blue box for dirty clothes, Then there are the sceds, packed
away in the soft, tight bundles of cotton sced bags—each
labeled by species with a pen that bleeds into cotton fiber.
The rakes and hocs
hang along the side
and roof of the pick-
up topper, leaving
enough space for a
fold-oul foam sleep-
ng pad in the center
of the truck bed. I've
taken Lo calling this
old blue pickup
“Ilenry.” for the
times when L'm driv-
ing alone between
plot plantings.
Talking to Henry
somehow scems
much better than
Lalking to mysell,

vember 31, 1994; iel-
luvic and cosmic forees
collide, a space/time
vorter ensues, and
Chrisitan Perrovieh
Jinds Bimself wearing
Sack Worman's clothes

1’994 ma‘em Anmmo Serrano and a
friend plant a small prairvie in
Dakdafe Park, Saling

IFor most of the {irst third of this rescarch planting, I
have avoided the lone mombling thal makes passers-by ner-
vous. This iy because I am fortunale to have 1993 intern
alumna Jen Tressler helping me with the project, Together
we have met the remarkable people who agreed o become
collaborative vesearchers in this Greal Plains-scale research
project. All together there are 78 mdividuals, families,
groups and schools collaboraling with The Land [nstitute’s
rescarch across 14 stales, The response 1 reccived to this
study has been truly phenomenal.

In addition to the 78 study participants, I had to turn
down over 40 other people who wanted to collaborate with
The Land Tnstituie rescarch. Unfortunately I simply could
not plant with them for lack of seeds and ime. T cannm
express how nspiring this responsc has been to all of us
here at The Land Tnstitute. Lt is heartening to know that so
many people wanl Lo participate in this grassroots level
research project. I wish I could plant with all of vou.

il has been a joy
and an honor to meel
all the people who
have decided to dedi-
cale clfort to this
sludy: the lawyers
who save seed and
pather wild edibles;
the sociology profes-
sors who plant
gardens and graft wal-
nui trees; the cable
company workers
who became fammcrs
because their gardens
get outl of control; the
Totational grazers
whose electnic fences
draw morc curiosity than current; the postal workers who
deliver lambs, catves and colts as well as mail; the school
teachers who shear sheep; the fifth graders who help com-
press the so1l on our plots by doing the bunny hop: the
research scientists wheo find spaces for us on university
arms; the extended (amilics that live and work togsther: the
rcaltors who raisc pigeons; and the ad writers who also run
organic lanns.

‘There is one characleristic that alt the above partici-
pants and Limagime all of you wha reccive this Land Report
cmbody: an individual dedication to creating a soil-building
and community-building daily rcality worthy of this prairie
place we live in. That has been the grealest inspiration Lo
me—observing the silent dedication taking place in people’s
back yards,

Prairic soils took millennia to build, particle upon parti-
cle, root entwined with decomposing root. It is by the
accumulation ol your often unacknowledped efluris that we
find the hope and inspiration to continue in our quiet quest,

1994 intern Victor Rabinovich feads
a four at Fall Visitor’s Day

Spring, 7904, Nuw cxperimeniz in comuunity assembly of perennial polyenléure specics begin in collaborution
with ceologist Siwart Pimm of the University of Tennessee.

Spring, 1994. The Great Pluins Reseavch project begins with Chuistivn Petrovieh’s planting of seventr.sever poly-
colfure plots throngh lourieen stutes from ihe Rockies to Lalke Michigan.
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The Sunshine Farm Takes Shape
Mariy Render
Namber 55, Fall {994

The Sunshine Farm project began with a ane-year foasi-
bility study Lo sclect the mix of crops and animals, and to
choose renewable cnergy strategles with the greatest like-
lihood of success. ...During the past two ficid seasons,
staff and interns have built a five-wire high-tensile fenee
for draft horses, horse stalls, a six-sirand barh-wire fence
with a periable holding pen for cattle, scveral water lines
and automatic watercrs, a portable hen house and a
portablc broiler pen, a granary [or storing horse feed, soy-
beans and sunllowers, and a double-barreled wood stove
for heating the workshoep, Most of the farm infrastructure
is now in place.

Intemn research projects to develop and analyze sus-
tainable agricullural practices on the Sunshine Farm have
hegun. Innovative components on the Sunshine Farm
inchude long-term crop rotalions, narrow strip-cropping,
close monitoring of soil quality, portable hen house and
broiler pen, controlled cattle grazing, and exploratory
incorporation of candidates from The Land [nstitute’s
research on perennial polyculiures, The projects are scl
up as multi-year experiments that requive graduate-level
statistical analyses, which will lead to publication in peer-
reviewed journals.

Two five-year crop rotalions
have been setup: 1) grain
sorghum, soybeans, nats, sun-
flowers and swectclover; and 2)
grain sorghum, soybeans, oals,
alfalfu and allalfa again.
Sometimes wheal is substituted
for oats. The crops arc grown in
120 thirreen-foor wide strips of
four rows cach, which progress
through thesc rotations over the
years. The purpose ot strip-crop-
ping is Lo provide many edges

Marty Bender planting an cxperim
leading a tour on the Sunshine Harm, 1995,

: 3

P T A LR L T T A P A AR H T pat 1 T
Hoth horses and machines are fitted to appropsiare tasks, sid
iheir enerpy use gecounied, on the Sunshive Farim,

hetween difterenl crops, which might lead to higher yields
as a result of polyculiure eifects. However, we did not sce
these effects in the few strips we examined in 1994,

Yiclds were not higher in edge rows than interior rows,
This may have been because it was dillicult to find ficld
implements wide cnough o control weeds in the edges,
and yet not so wide that they sometimes inadverlently
drift inlo adjacent strips. We expect these problems Lo be
ironed out over Lime.

Electricity for drying grain, pumping walcr, running
fence chargers and workshop Lools and other needs will
be provided by photovoltaic eclls and wind-electric tur-
hines on the Sunshine Farm. Western Resources, the
regional public eleetric utility, has donated the compo-
ncals for a system of photoveliaic cells and storage
baiterics.... This system has been sized 10 meet the pro-
iected annuai clectric demand of the farm. By using
aulomatic waterers that keep from freezing by being sct
in the ground, we eliminated the need for electric live-
stock watcr tank heaters in the winter, which can account
for one-fourth to onc-hall of the electric load on a typical
larm, not counting the house., The photovoltaic system
will be connected to the utility grid because there may be
times of the year when the power demand is greater than
what is produced. The [ulure inter-dependence of sun-
lighl-powered farms with local fucl co-operatives and

repional utility grids demon-
strates that the aim of rencwable
cnergy lechnologies is not com-
pletc farm scll-sufficiency, but
reducing the vse of fossil fucls as
much as possible across society
as a whole,

One of the ceniral goals
of the Sunshine Farm is to care-
{ully account for all of the
encrgy, materials and fabor that
actually goes into running the
farm. To make this data accessi-

blc [or analysis in a computer

e E A Y
tal plov and

Ypring, T904. The repaired Matlicld Green schoul hoses coramwnity fnetions and meetings. Renovations are

essenéially completed by 1995,

Spring, 1yoq. Becoming Native to This Place, hy Wes Jackson is published.
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database, a taxonomy was developed to define the vari-
ous farm tasks, projects, enterprises, objects, inpuis, and
other categories. To control the eniry of the dala into
the computer database so that the stored information is
in a uniform [ormat for analysis, former Land Institute
intern Chad Hellwinckel (now a graduate studentin
agricultural economics at the Universily of Tennessec)
designed a user-lriendly input screen. This screen han-
dles complex entries, such as procating the fuel and labor
devoted to each crop in a field operation thal covers more
than one strip. Or, as anoiher example, it prorates the
fuel and labor [or a trip info town to pick up various items
that are charged to more than one farm enterprise,
Determining how to run a profitable (anm in today's
economic enviromment of cheap fossil fuel-based inputs is
not an important consideration at the Sunshine Farm.
Fconomics will be the biggest wild card in the falure
because relative prices among goods and scrvices arc like-
Iy to shift dramaticully when fossil fuel becomes scarce or
expensive, and for many other unforseeabie reasons. This
means that current economic analysis will have litile long-
term applicability. ... The Sunshine Farm Project
coneentrates on basic encrgetic and nutrient constraints in
farming, which will ultimately interact with the social

i

TO94 hrierny visit Pete

structure of agriculiure Lo determine what ks profitable in
Lhe [uture.

The cost of our food is currently the producl ol a
national policy of cheap food and [ucl, The data derived
from these studics will allow us to malke a more complete
ecological accounting for farming, which may suggesl a
maore accurate long-term cost for whal we cat. The pro-
cuction of annual grains using renewable enerpy
technologies and low-input practices on the Sunshine
Farm will alse provide a standard for comparing the pro-
ductivity of conventional grains with that of perennial
grain polycullures. Thus, we hope the studies andertaken
al the Sunshine Farm will lead us to a beller understand-
ing of both the opportunities and {he limitations of
“conventional” orgamic 1illage and livestock farming on
the Greyl Plains in a solar-powered future,

Ferrell on his ranch, fniern coordinaior
Audrey Barken, center. Others over the years (not previoushy
pictured) Inctude Mork Gernes and Michelle Mack,

May 277 - 29, wyg. The 1hth Praivie Festival, “The Pattera %Which Coimects,” Fealnies Stuaed Pimm, Steve
Murglin, Frederique Apfell-Marglin, Chavles Sing, and Alice YWaters.

September 17, 1004, Bichacl Ableman, Alice Waters and Wes Fackson are featured ai the “Feom the Gond
Earth* celebraiion i Lawrence, KS.
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Catile on the Prairie
David Tepfer
MNumber 53, Winter 1599

Al the end of 4 day in late October, Land Institute staff
and interns watched as their major work task of the year
was christened: eighl Texas Longhorn cows were turned
into our newly fenced pastare. ...The pasture is on the 160
acres north of Water Well Road, northeast
of The land Institute's oftice. "I'he cattle fill
the role that animals doin any ceosystem,
helping to cycle nutrients,

Grazers were a large component of the
native tallgrass prairie, our model here,

The hilly aplands, cven the more gently
sloping parts, are subjecl to erosion and
should remain as prairie. Someday our
percumial polyculiures may have some place
here but (or now maintaining a functioning
prairie ecosysiem is our goal, Properly
managed grazing can accomplish this goal
and also allow the amimals to be part of a
larger farming systcm,

Tust as bison grazed the tallprass
prainie, cattle will graze our prairie. Caltle
do nol graze exactly the same as bison, but
they arc casier to manage... We are using
the Texas Longhorn breed becausc they do
betler on a forage diet than other breeds, a
very important trail since we intend to pro-
duce primarily prass-fed beef. Their natural
dhisease resislance, acquired through cen-
turies of evolving in a semi-wild state, :
makes them well suited to organic production practices.

This production
svsiem draws on
tradilional practices
of prazing cows and
vearlings along with
feeding them some
harvested crops and
crop residue, ..AS
much as possible, we
arc using crops and
livestock and pro-
duection praclices
that are familiar and
proven in this region
over time. While
many farmsy loday
are moving away
from inlegration of
crops and livestioek,

s

. By

Dave Tepfer—Intern, Kesearch
Assistant, 1994-1996

1994 interns $oel
{rerwin, Anionic
Sevrano, Pertia Bline
and Eathy Holm
Pusild fence

we seek Lo return to
and build on tradi-
tional practices,
modifving them as
necessary based on
ecological standards,
and cominining them
with new cnergy effi-
cient technologies.

2 A With the fenee
done and the cows cul there, the grazing management
begins. ... This fivst year we will graze len cows in a syslem
of paddocks fenced by electric polywire, This Tight mov-
able wire will allow us to be flexible in our paddock size
and conliguration and gain somc of the benefits ol con-
trolling where the cattle graze. We will .. move the cows
cvery few days [through] cight or ten scparale grazing
areds, [so that] each area will get about a month {o rest
hefore it is grazed again, After this year we will also be
graving yearling calves.... We will nced o adjust the num-
ber of cattle and their supplemental feed as we learn what
the prairie can sustainably produce,

Through the remaining years ol this project we will
closely monitor species diversity and lorage production
on the grazed praivie. For comparison we have eighteen
small exclosure areas fenced off within the arca that 1s
grazed, as well as 60 acres of unplowed prairie right across
the fence that will not be grazed. These areas will serve
as standards which will help us understand the cflocts of
grazing on the prairic,

S

i B ETEE

Fall, 7o04. Longhorn cattle begin grazing 1o0 acres of native and restored prairie on the guaréer section as port of

the Sunshine Farm project.
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Notes from the intern Gavden
Fodin Curily
Nubher 53, Summer £995

“THE ARRANGEMLUNT WILI. ONTY BE CORRECT IF IT LOGKS
AS [F THE FLOWLERS HAVE BEEN GROWN TN THE POT.”
SHEN Fu.

The intern garden at The Land Tnstitute is a place where
this year’s group of inlemns has Lhe opportunity to experi-
ment with landscape management
and to test ecolopical principles on
the tand, As landscape managers we
have to keep three major factors in
mind. First, we depend on the garden
to produce most of our foad for the
sunnner aid (all monihs, Sccond, we
have a responsibility to lcave the soil
in at least ag good a condition as we
(ound it for fuiure intern groups,
Third, as students of natural systems,
we ask what we can learn from the
prairie and how to apply these
principles Lo the garden,

Applving ccological principles to
the garden isn’t as elusive or impracti-
cal as it may sound, and the prairie
provides some uselul models. Let’s
take pround litter for example. Say
vou're a well-established clump of big
bluestem and your local ecosvslem hasn’l seen a good
prairic fire in a year or two. The soil around vour roots
will be covered by a thick mat of dead plant material
which protects the soil from erosion, helps retain precious
water and all bul climinales any invading annuals. Apply

this principle to the garden
and that dead plant material
(usually hay, straw or pujled
weeds) is calted mulch.

" Mulch improves the soil,
reduces watering and weed-
ing, and creates an ideal
medium for young transplants
out of the greenhouse.

On the prairie you won’t
find rows of course {unlcss
you're at the Land Institute

%

1995 ihtern Dioug Walion
with Honorary Indermn
fHivia

um Curils in !w'- g rfe

and accidental-
ly venture into
a [ormer
rescarch plot),
but neither deo
vou often find
isolated indi-
vidual specics.
The careful
observer is
morc likely to  uised bed
see a grouping of one species over here and of anclher
over there will some overlap between the two. In the
norih beds ol the garden we've mimicked this pattern
with patches of vegetables overlapping one another,
Additionally, we try to arrange plants so that they tend to
complenieni rather than compete with each other; for
cxample planting onions with the brassicas deters cabbage
worms, corn benedits [rom nilrogen
fixed by beans and so on.

‘T'he prairie often exhibits several
species ol what we commonly think
of as a single plant. There are halfa
dozen milkweeds for example, and
many more sunllowers, Cerlain
sunflower species seed earlier than
others and in given years some
(ourish while others decline.

Again, wo've tried to adopt this
principle to the intern garden. We
have over a dozen varieties ol toma-
tocs, and noarly as many types of
npotatoes, peppers, beans, sweet
corn, melons and so on, Like
nalure, we're hedging our bets and
extending the harvest by not relving
01 JUSt ane o1 twWo Types.

Likewise, we look to the prairic
for other models to tollow in landscape management such
as perenniaiism, principles of succession, evelution and so
omn, ..,/ The bottom line is that as we fearn 10 apply the com-
plexity of natural principles to the garden and to the
landscape as a whole,
beauty, diversity, fertili-
Ly and productivily will
naturally follow. .. By
using nature as measure
in the intern garden,
we'te entering into a
more intimate refation-
ship with the natural
world, ensuring that
both will endure.

1995 {nterns Kaven Andeisen
and Todd Wetzel

Hammary, 1995. The Land ngtitnte sigins o cooperative mission staiemzent with Kansas Stade Univexsity (o encogr-
uge USDA rescurch in Mutaral Systems A gricnliure.™

Spring, 1995. A 4.5 KW photovolinic avray s installed aé the Senshine Farm. Meanwhile, the old wind generator
peles eu the rise by the dlassyoom building are tuken down.
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Fete Fervell meets with Tallgrass Prairie Producers at the school
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The Land Institute in Maifield Green

Brigu Donahue, Wes Jacksoa and Nancy Sceit

MNinnber 54, Fall 1995

Matfield Green is typicul of America’s small rural places.
lis current economy is heavily dependent upon the
extraclion ol non-renewable resources, both locally and
around the world. Much of the productive land in the
region is absentec-owned, so both the produce from the
land and the profits from local cnicrprises tend to be
exported. The population of Matficld Green and the sur-
rounding countryside has been dropping steadily [or
decades, and is aging. But like many rural places, the
Malfield Green area is still home 1o a group of dedicated
familics and individuals who wish to make a living there
in a sustainable way.

Hossil fuel energy subsidizes farming in the Flint Hills
and the larger economy of which local agriculture is a
part. Mosl farmers in the
Matfield Green arca, as
elsewhere, depend on
peiroleum products for
Traction, synthetic (ertifiz-
ers, pesticides and
herbicides to grow their
crops. Transicnl graziers
truck cattle from southern
winter pastures to the [lint
Hills in the spring, then
from int Hills pastures to
feedlots outside the region
inthe fall. These feedlots
concenirale the grain pro- ko e
Matfield Green school

duced by petrofeum-subsidized larming over a wide
region. Given the fimited supply of lossil [uels and the
environmental impact ol Lheir tapid consumption, these
practices are not ecolopically suslainable, Neither 1s the
ecomomy which treats the countryside as 4 pool of
resouwrees from
which grain and
beef are to be
exlracled as etfi-
ciently as possible,
with no regard Lo
the future of places
like Matfield Green.

The Land
Tnstitute’s program
n Matfield Green
sceks 1o employ the
insights of ccology
as better organizing
principles for
human communi-
ties. Qur goal 15 (o
develop conceptual
tools which will help
minimize dependence upon non-renewable resourees, and
maximize possibilitics for locul cultural innovation and
adaptation. We are beginning by studying the ecological
history of Matlield Green and a representative portion of
the surrounding ereck boltoms and upland ranpe. We will
identily a succession of “ecological regimes” and evaluate
the degree 1o which each was sustainable, and delermine
what forees drove evolution from one stape to the next.
We hope to draw on the
cxpericnes of local resi-
dents throughout our work.
This will give all of us a
deeper sense of how
Matficld Green came (o be
the way it is, and will sug-
gesl oplions to pursue for a
sustainable [ulure,

Ecological history will
help us draw meaningful
boundaries and beller
understand the interplay of
parts for making an

Conference Coordinator
Emily Hunter

ok

May 27-28, 14908, 'The 17th Prairic Festival, “Becomiog Mative 1o this Place,” is hele in o sen of mud. Aiice

Waters and friends prepare the food. The featured speakers include Macy Cathevine Bateson, Cathring Sneed,

and Amgus Wright.
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“ecological communily accounling,” Lhe next stage in our
research. We propose 1o study Matficld Green and the
surrounding fandscape as an ecologist would study an
coosyslem. We will measure the flow of energy, materials
and nutrients into and out of the system, and examine the
dynamics wilhin. Communities are endowed with coolog-
ical capital such s minerals. deep soil, timber, and rich
prairie grasscs, Such assels are prolected by healthy
ecosystems. The erosion of this capital through export,
destruction or ecolopical over-simplification must cventu-
ally be accounied and paid.
This sort of accounting will
identify shortfalls and surplus-
es that might be redirected to
meet Jong-term local needs.
We beliove balanced coologi-
cal boolks—characterized by
telatively equivalent inputs
and oulpuls, based primarily
on renewable resources like
sunlight, water and muscle
power—cannot be geparated
from a prosperous and cndur-
ing community life.

Ag our research evolves,
our clducational program will
develop alongside it. We will
create a program of work-
shops to introduce teachers to
our rescarch snd methaods,
Our projects and facilitics will be available to teachers
from institutions throuphout the region for field trips and
special classes. This educational model 1s exemplified by
Terry Evans, The Land Institule’s Art Assoclate and a
nationally recognized photoprapher. Terry has her dark-
room in the school basement and spends ahout one week
every monih working in Matfield Green, pholographing
townspeople and the surrounding landscape. But bevond
her own work, Terry has run workshaops and classes on
photography and land use with community members, and
wilh teachers and students in the Chase Counly schools.

&
A Matfield Green barn

Operating in this way, artists and scholars can pursue their

own specialties, teach, and learn from the people who
know Matfield Green best,

We wotuld like to sce places like Matfield Green
remain viable, places where the young are raised in a

1905 intern Lisa Mosca

healthy and produciive way
and are able to return to live
if thev desire. But we cannot
promole a return to these
places with the same sct of
assumptions with which they
were originally settled—the
assumplion thal resources
are infinite and that it makes
no difference how or where
we extract them, so long as il
is cheap and efficient. Thosc
assumptions have led to the decline of thousands of places
like Matfield Green. in spite of the best efforts of those
who have cherished them. We hope o discover, in onc
such place, how the costs imposed by the industrial econ-
omy have remained hidden for so long, The Land
Institute would like to help pul rural communitics on a
maore secure ceonontic footing, by inventing a new, eco-
logical form of accounting thar recognizes the value of
places like Matfield Green,

Wes Yackson is President of
The Land Tustitute, Brian
Bronehire is iYivector of
Education, and Nancy Seott
assisted our endowment effort
fi 1995,

October, 1995, President Clinton signs spricultursd appropriatiens legislation expecting the Secvetary off
Agricnltuve £ “wake an analysis of the leasibiliiy, productive potential, and cconoemic and environmental
benefits of leng-term patneal systems agriculture and to identity asseciated near-lerm vesearch needs.”
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Nagural Systems Agriculiure
Wes Sacksasn
MNuniher 55756, Summer 1929

In 1978, 1 published & paper entitled “Toward a Sustainable
Agriculture” which first appeared in The Land Report, and
thert in the Friends of the Earth publication Ne: Man Apart.
Largued for an agriculture based on the way ihe prairie
works. I later cxpanded the argument in a small volume
entitled New Roofs for Agricudture (1980). Over the yoars
researchers at The Land have buill on that “nature as stan-
dard” notion, Qur thinking about an ceological agricalture
has gonc far beyond the 70's. Not only have we rephrased
and sharpened the relevant scienlific questions, we have
broken those questions down to more manageable propor-
tions and begun Lo answer them.

It may sound like the “nature as standard” idca began
with my publications. Nothing couid be further from the
truth, In a memaorable speech delivered al the dedication of
our new greenhouse m 1988, Wendell Berry traced the liter-
ary and scientific history ol our work. First he cited Job,
who said “speak to the earth, and il shall teach thee.” Next
he meniioned Virgil, who, at the beginning ol the Georgles
(3629 BCE) advised thal “hefore we plow an unlamiliar
pateh it is well to be informed about the winds.” He moved
on Lo guote Spenser and Shakespeare who cast nature as
the mstructor of ereatures and the ultimate carthly judge of
their behavior. Millon, in Cosrees, had the lady say “she,
good cateress, means her provision only to the pood that
live according to her sober laws.” [inally, Wendel! drew on
Alexander Pope whao in his Epistle to Burlingron counseled
gardeners to “let Nature never be forgot” and to “Consult
the Genius of the Place in all.”

Later in his speech, Wendell pointed out that the
Romantic poets lost inlerest in a praciical harmony
between people and land, This jdea surfaced apain among
agricultural writers with a scieotitic bent. In The Hely
Farth (1915), Liberty Hyde Bailey advanced the notion that
“a good part ol agriculture is to learn how to adapt one’
work to nature.” In Tree Crops {1929), T. Russell Smith
argued that “farming should fit the land,” Smith was dis-
turbed with the destruction that occurred because “men has
carricd to the hills the agricultare of the flat plain.™ Ile
believed that an agriculture modeled on the forest and fea-
turing trees was required for hilly reglons. Sir Albert
Howard also thought we should farm like the forest, lor
nature is the “supreme larmer,” Tn Anr Agricwltural
Testamtent (1940} he wrote:

Molher earth never attempts to farm without livesiock; she
always raises mixed crops) preat pains are taken to preserve
the 201l and to prevent crosion; the mixed vegetable and ani-
mal wasles are converled into humus, there is no waste; ...

More recently, Judy Soule and Jon Piper have outlined a
detailed science of Natural Systems Agriculiure in Farming
in Naryre's fmage. Such an agronomy would begin by con-

sulting naturc as these wrilers have all advised. An agri-
culture modeled on the prairie, featuring perennials, would
[inally make hillside harvest of mixed grains sustainable.,

Lt may appear that what we have done at The Land
Institute follows from a long succession of thinkers in a Liler-
ary and scientilic (radition, But az Wendell Berry said about
the wgriculiural writers of our ceniury, these expressions prob-
ably arose from a succession in the “familial and communal
handing down of the agrarian common culturc, rslher than in
any succession of ieachers and students in the literary culture
or in the schools.” Tor the most part these writers did not
build on other writers who had gone before. Therefore, as
Wendell said. they form a
series, ol g succession,

What we hope at
The Land Institute is that
Natural Systems
Agriculiure marks the
beginning of a succession
in the formal culture run-
ning parallel with the
succession underway in
the common culture over
the millennia. The agrarian culture which time and again
grasped the necessity of consulting naturc now faces indus-
trial sgricullure, which his completely disowned the ancient
tradition of humility and resiraint, and rests on the assump-
tion that nature can be dominated or ignored. We believe
we have shown the possibility of a better soluiion o the
“problem of agriculiure” with a research apenda based on a
marriage of agriculture and ccology,

‘What new insights does acceplance of the Darwinian
cvolutionary ecological world view bring to agricullural
rescarch? Mosi agromomists utilize evolutionary theory
well enough at the level of tactics, as in breeding high-vield-
ing crop varieties. But a thorough vnderstanding of Darwin
would [oree agricaltural research to expand the boundaries
of consideration beyond short-term production to a strategy
of long-term, sustainable production thal does not mar the
rest of Creation.

Let us consult Darwin, From his unedited notebook
comes this crucial passage:

Ome may say there is a force like a hundred thousand
wedges lrying [orce into every kind of adapted strueture
into the gaps in the economy of Nature, or rather forming
gaps by (brusting out weaker ones. The final cause of all this
wedgings, must be 1o sort out proper structure and adapl it
1o change.

To say Lhis evolutionary change was due to wedges cre-
ating pressurc fromt the outside inward would be us wrong
a% o say it was prossure [rom inside oul. Duarwin’s realm of
consideration was the cotire ecology, The creative force for
change is 4 very larpe context, a much larger context than
nearly all agriculivral researchers consider. Furthormore,
parts affect wholcs and wholes affect pars, ‘I'he dynamic

Alice Watery and Wes Jacksou in
Lawrence, Kansas, 1994

Aprik, 1996, Wes Jacksen sabmits 1 report entitled “Matural Systems Agriculinre: The Solution ie the Problem of
Aygiculture” {o (he TUSTA, The report outlines 1 methodolagy for integrating natural systems ageiculiure
research into the USDA Agricnltural Beseavch Service,

Mat 24 - 26, 1oy6. ‘The 18th Praizic Festival, “The Marviage of Ecology and Agrienltive, the Mex| 20 Yeurs,” fea-
tures Conn Nugend, Katileen Mervigan, José Letzerberger, Donald Woister, and Wendcell Berry.
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involves inlerpenetration amongst living things and .
between the living and non-living world. Evolution i not
due to the simple working oul of immutable parts in a hier-
archy, as is proposcd by Cartesian reductionism,

‘Ihe largest boundary we humans consider at any one
momenl defines a certain slab of space/time. Within that
boundary comes the strategy (or any who seek to manipubate
the world, Subscls within the boundary arc sources of factics,
If the boundary is reduced to a subset, then what was once a
tactic becomes strategy and the larger goal may be missed.

In football the siralegy o win has nested considera-
tions called tactics. Theorctically, a team could ignore the
opponent’s ground pame and concentrate entirely on their
stronger passing attack. What might have been a tactic to
stop the pass becomes strategy, The coaches conld efect o
“bolile up” the opponent’s two best receivers by placing
five men on one and six on the other. But now the unde-
fended quarterback could throw Lo anather veceiver, or
simply run down (he Neld and score a touchdown every
time the ball is snapped. Leave other possibilities outside
the realm of consideration and vou lose.

Ahsurdity always enters when the boundary of consid-
eration is (oo marrow. Bul what we sce clearly when we
think of a foothall game often escapes us when it comes to
agricultural research. Spraying to eliminate a particular
bug opens up a niche for other kinds of bugs or causes
other forms of damage. Health care is in the same fix,
heeause pathopenic agents adapt and chanpge as their envi-
ronment changes. Both industrialized agriculture and
modern medicine (inchuding public health} have sullered
[rom narrow strategic thinking, thinking that should have
been in the realm of tactics, not stratepy.

Professor Richard Leving at Haryvard’s School of Public
Healih has pointed out thatl this is why both agriculture and
medicine have been confronted by surprises in receat years,
with more surprises cominp, Antibiotics give rise to new
pathogens. Pesticides increase pest problems. Iniroduction
ol high-yielding crops increase lood supply, but can also
increase human incquality and thus decrease access to food
for many. Infections diseases once in decline now expand
including tuberculosis, cholera, malaria, and rabies, Levins
has deseribed the present cholera epidemic as residing “in a
much larger whole than usually considered by microbiolo-
gists or clinicians whose paradigm is more limiting,” This
whaole includes (besides the bacterium itsel!) plankton
blooms related to coustal pollution, increased international
shipping ol ballast water, and dismantling of Third World
social serviées under pressure from the World Bank, -

The need to expand the boundary of consideration in
agricilture can be illusirated by a recent study promaoting
the use of some of America’s agricultural land for alcohol
fuel production. A scientist in the plains advocates planting
marginal cropland to swilchgrass as a fucl source, saying
1hat & mere 1.5 acre tract would yield 770 gallons of
cthanol—enough to drive the average family vehicle 10,000

miles each vear. But as this Land Report recalis, perennial
enthusiasm for land-based fuels is asually the consequence
ol comsidering gross energy harvesl only, This proposal
specifics that 100 pounds of nitrogen per acre be applicd
annually. To account for the fossil fuel energy cost to fro-
disce that Tertilizer, one has to include manufacturing,
packaging, and distributing it, When the boundary of con-
stderaiion 13 broadened, and the cntive balance considered,
the end result of the analysis i3 that for each BT of gross
ethanol oulput, (.77 1o 0.90 B1Us of whal we mighl call
cullural cuergy input must be subtrageed, Much as we may
approve the idea of returning erodable cropland to perenni-
al grass, turning around and asking that land to fuel
automobiles will never gel us very [ar,

By expanding the boundary of consideration we see
that the cholera bacterium is not the “canse” of disease but
rather an “agent,” and that the energy and material inputs
Loy agriculturc are as important as the oulputs. Narrowing
the boundary, on the other hand, ferces dualism. Annual
monocultures that over-emphasize production make
resource conservalion a problem, Fhus, we have a USDIA
Agricultural Rescarch Service dedicated to increasing
yields and we have a TISDA Natural Resources
Conservation Service dedicated to mitigating the conse-
quences, The stated mission of the NRCS is to help people
comserve, improve and susiain our natural resources and
environment. This is necessary because of the fundamental
split berween production and conservalion,

The twe oldest chosinuls in aericulture, and the hardest
to crack, are how to obtain a bountiful harvest and how o
assure that future bountiful harvests are not jeopardized.
The first question requires us Lo cxplore ways 1o maximize
sun-sponsorcd fertility through ample supplies of moisture
and how to provide protection from insects, pathogens and
weeds. The second question causes us Lo consider how to
minimtze soil crosion and other losscs of ecological capital.
These two chestnuts must be cracked not in artificially
imposed isolation from each other, but as falling [rom the
same tree, within the same realm of consideration.

The Land [nstitute’s approach to sustainability in agii-
culture is predicated on an evolutionary-ecological view of
the world in which the essentials [or sustainable living have
been sorted out and tested in nature’s ecosystems over mil-
Hioms of years. Bvolutionary biologists have learned a great
deal as to how ecological bills are paid by the systems which
build soil and minimize epidemics. A primary feature of
Nalura! Systems Agricullure is to mimic the structure of a
natural ccosystem cnough to be granted the Function, eyen
though we may have improved some of the components for
human purposes—~lor cxample, perennial species bred for
high seed yield. Following Virgil, we have begun to inguire
into “the native traits and habits of the place, whal cach
locale permits, and whai demiey.” Given iwenty-five years
ot less of properly bounded research, our country could
make soil conservation 4 consegaence of grain production.

Angust, (9y6. The nnmber of Priends of The Land Tostitote veaches 2300, from 16 countrics on five continents,
We wre actively seeking Friends in Africa and Antartica.

Septeinber, 1996, The Lurd Enstitute celebrates its zoth anniversary,
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Prairie Festival 1996

1ike this Land Repord, the 1996 Prairie Festival celebrat-
¢d the Land Instilule’s twentieth birthday, Tn keeping
with Prairie Festival (radilion, torrential thunderstorms
passed through on Friday night, Saturday night, and
Sunday afterioon, creating the proper dramatic atmo-
sphere. An all-star cast of speakers looked at the
challenges ahead—you may reler to the tape order form
that follows for their names. On Sunday morning, nine
poets swapped poems for two hours before a packed
barn, Two new films about farming in America were
shown, Troublesome Creek and My Fathers Garden.
Music was provided by Scottish songwriter Fricda
Morrison, along wilh prairie percnnials Ruby Tilton, Ann
Zimmermar, and caller Mike Rundle and the barn dance
band, Charlie Rascoll of Wheatfields Bakery in Lawrence
and the Prairicland
T'ood Coop prepared
preat meals, We have
heen helped in (eaturing
Kansas organic food the
past lwo vears by a grani
from the Kellogg
Foundation (adminis-
lered by the Kansas
Rural Center) to
encourage sustainable
agriculture in Kansas.

Wes Jackson presented Terry Evans photographs 1o
Tohn Simpson, a founding board member and long-time
ireasurer who was instrumenial in getting The Lad
Institule organized; and to Edith Muma, who headed the
Noves Foundaltion when it gave us our fitst grant in 1978,
hefore we had so much as a letterhead Lo submit the pro-
posal o,

Among the many thinkers and doers who have spo-
ken at the Prairie Festival over the years, there are two
who have had a pariicularly important influence on many
of us here at The Land Instilute, Donald Worster and
Wendell Berryspoke at the 1982 Prairie Festival, and
excerpts from their talks ran side-by-side in the Land
Report After the 198Y symposium on the Marriage of
Ecology and Agriculture, the same thing occurrcd. Both
apain gave fine talks at this year’s Prairje Festival. Don
Worster's Is exeerpled here; Wendell Berry's could not be
printed vet becausc of a publication conflici. We have
substituled portions of another speech of his. The con-
versation continues.

Private Propersy and the
Cowmonweinnlin
Wendetl Beery

fixeespred from Anodher Surm of the Crand, Cosalerpoin,
I995 RNeprinted by periission.

This essay owey ils existence to anxicty, Iwrite, as Lmust,
from the point of view of a country person, 4 member of a

; small rural community that has been
dwindling, perhaps for most of this
century and rapidly since the end of
‘World War 11, Only the most fantas-
tical optimism could ignore the
possibility that my communily is
doomed—tihat it was doomed by the
overwhelming viclory of industrial-
s over agrarianism (both North
and South) in the Civil War and the histary both subsequent
and consequent Lo it. Tt may be that my community—ils
eeonomy, its faith, its local knowledgg, its allcction for itscll
and its place—will dwindle on for another generation or two
and then disappear or be replaced by a commuters” suburb.
Tf it is doomed, then T have no doubt that much else is
doomed also, for 1 cannot see how a nation, & society, or a
civilizaiion can live while ils communities die.

If that were all my thought, then 1 might find some com-
fort in despair. 1might resign myself and al least sleep
better, Bat Tam convinced that the death of my community
is not necessary and not inevilable, T believe that such rem-
nant communities as my own, fallen (o the ground as they
are, might still become the seeds of a better civilization than
we now have—better cconomy, better faith, better knowl-
edge and alfection. That is what keepy me awake, that
difficult hope.

In my own polilics and economics T am a Jetfersonian -~
or, 1 might more accurately say, 1 am a democrat and an
agrarian. I believe that land that is to be used should he
Jivided into small parcels among a lot of small owners; |
believe therefore in the rght of private property. I belicve
that given our history and tradition, a large population of
small property holders offers the best available chance for
local cultural adaptation and good stewardship of the land—
provided that the property holders are secure, legally and
economically, in their properties.

To say that the right of private property has often been
uscd Lo protect individuals and even global corporations in
their greed is not 1o say that it cannot sceure individnals in
an appropriate cconomic share in their country and in a con-
sequent economic and political independence, just as
Thomas Jelferson thought it could. That is the political fus-
tification of the right of private property. There is also, T
believe, an ecological justification. Tf landed propertics are
democratically divided and properly scaled, and if family
security in these propevties can be preserved over a number
of generations, then we will greatly increase the possibility
ol authentic enltural adaptation {o local homelands. Not
only will wemake more apparent to successive generations
the necessary idenlily belween the health of human

coniinued on page 65
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Wendell Berry
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Waiking the Back Foriy
Daonald Waorsrer

Fxcerpied from o talk givew at
Pratefe Festival §996

In the midst of confusion and uncerlainly, when signs of Lhe
limes wre discouraging or hard o read, once turns back to
holy word. 1 don't mean the bible, as

useful as it may be. For most conser- b o
vationists, the holy word sull comes 3 :
from Alde Leopold, the prophatic
volee of the modern conservation
movement, author of A Sand County
Almanac. He wag, it 1s important 1o
remember, himsel! uncertain about
the overall direction of history, and
for good reason. He lived in even
more troubled times than our own: the 1930s, the era of the
Crreal Depression, and the 1940s, an era of world war and
atomic bombs, of fascism’s rise and defeat, Faced with so
much global mumult, Leopold stayed locused on the fale of
congervation, parlicularly in rural areas of the Midwest, far
from the centers of world conflict, power, and concern.
What he saw there was not encouraging, “Despile neatly a
century of propaganda,™ he wrole, “conscrvation still pro-
ceeds al a snail’y pace... On the back forty we still slip two
steps backward for each forward stride.” Most Americans
of his day were not interested in the back [orly, the uncharis-
matic lands just down the road, but for him it was where the
long-lerm struggle for conservation must be won or lost.
And it was being lost, he feared, more or less.

Yet Leopold was, on the whole, an oplimist who found
in the long course of evolution a reasot to hope. Evolution
s more than biological, he believed; it 15 also cultural and
cthical. People do learn from their past, and they do
acquire, however slowly, new knowledge and now attitudes.
Even on the back lorly, we may expect cultural change to go
on, and some of that change may be enlightenment, Hope
in that potentiality of human evolulion can counterbalance
feelings of despair over the pace of change, or darker pre-
menitions ol doom.

Leopold went on to pive us as clear a way 0 evaluale
progress as anvone has done, ‘When we have “quit thinking
about decent land-use as solely an economic problem,” he
wrote, when we have begun to examine our relations with
nature in ferms of “what is ethicaily and esthelically right, as
weil as what is economically expedicnt,” we will be succeed-
ing. And then he added that famous, often quoted line, the
: best standard
we have ever
had for eval-
aating our
behavior: “A
thing is right
when it tends
Lo preserve
ithe inteprity,
stahility, and
beauty of the

o

Donald Worster

2

o AR e A
Marty, David Brower, Amory Lovins, Wes—
PETY

biotic communily.” He ealled (hat slandard a “land ethic”
and added thatl i1 1s an ceological necessity and an evolution-
ary posaibility.

The biggest obstacle standing n the way ol a land cihic
is not our scicnlific knowledge bul our economic values, We
still ghink about the land as a commadity rather than a com-
munity.... No ethic, social or environmental, can ever
flourish in a climate of unrestrained sconomuic sell-nterest,
A land ethic comes al 4 cost. Are we willing to pay it?

An ethie, Leopold wrote, is a “limitation on freedom of
action in the struggle for existence.”™ Freedom of
economic aclion may be laken as his meaning. A land clhic
takes away some of our cconomic frecdom. Arc we willing
Lo give it up? '

Land, Leopald observed, “is still property. ‘The land-
refation is still sirictly cconomic, entailing privileges bul not
obligations.” We have to begin putting some obligations
into place,

Now I realize that 1 am picking af some highly sensitive
nerves, The idea of private property is, in the oyes of many
cilizens, a sacred truth, first inscribed in that other tablet of
stone that Moses brought down from Mount Sinai, the one
that reads, *“Thou shall nol interfere with my rights. Thou
shaltnol even speak harshly to me, the property ownet.

Thou must pay me. and pay me well, for any obligation 1 am

expected to meet.” The nstitution of privale property in
land, however, did nol come down to us from Moses or from
any oiher religious authority, It is a modern secular inven-
tion, not much older than the steam engine, and il was
invented for one compelling reason: moncey. Privatizing
properly was supposcd to increase the incentive of people to
produce wealth from the land. Tt was not invented jor the
conservation or the protection of nature, Lt was invented as
part of an ecomomic revolution that was completely modern
and [undamentally materialistic. Make no mistake about
that. Turning the earth into private properly was done to
promuode the wealth of individuals
and of nations.

Over the past few vears the insti-
tution of privale property has been
more stridently defended than ever,
a8 various private propexly groups
have organized o light regulations
imposed on them for environmental
protection. They insist that almosl
any kind ol restraint is morally wrong, Nowherc Is this
arpument made more fiercely than here in Kansas, where
certain agriculturists and Jand developers have made com-
mon cause, They do not want a land ethic imposed on them.
1n fact, they do not want a land ethic.

Sixty percent of the nation’s land is owned privately;
minety-eight percent of Kansas is. But only a very small
group ol people own that land, They are a minority but dif-
ferent from all other minoritics. They cither have had
enough money 1o buy land or they have inherited i, Many
have boughi out their neighbors—-enthusiasiic winners in
the “free enterprise™ systemn, Pul another way, little of our
land heritage these days is in the hands of small-scale, {radi-
tional rural [armers, nor even in the hands of cx-urbanites
looking for solitude. The vast portion of the land is held by

John Todd—PF 80
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those who seek, with varying intensity, to vse properiy to |
improve their wealth. o

I'he inescapable fact is that a land ethic must cither
emcrge spontaneously among such owners, which is highly
unlikely, or it must be taught, encowraged. and enforced by
others, by non-landowners. Finally, when methods of pec-
suwasion fall short, and at
some point they will, 4
land cthic must be
imposed by law.
Progress toward conser-
vation, in other words,
requires nothing less
than a reinvention of the
mstlitntion of privale
properly, Property musl
be seen us a social as
well as an individual
good, a communily con-
cern rather than simply private. Before I turm to how we
might do that, T want to look at a couple of aliernatives and
show why they are not practical or sofficient,

First, therc is the alternative of complete and final ier-
mination of all private property in the United States. That
would be our equivalent to cmancipating all the slaves of
the Old South. Nothing like that is going to happen in our
litctime or our children’s lifetime. The only way would be
for government to buy up the entire sixty pereent of
America that is not already in ils hands, which {or obvious
political or financial reasons is not possible. If we cannot
tind ¢nough moncy to [und 4 handful of artists through a
national endowment or to pay lor Medicare, then we are
unlikely to lind enough money to buy up nearly a billion
and a half acres of private land. _

The second alternalive is the back-to-the-land ideal,
redistributing land among more individual owners, Rather
than a mere lwo or three percent of
the population, some say, we should
have {ive or ten or even twenty per-
cent of the people living on the land,
owning their own property. Ilow
exactly that is to happen remains a
mystery. The market has been worl-
ing precisely in the opposite dircelion
for most of our history. Tf govern-
ment now steps in to lry o change
thal pattern, then what is it supposed
to do? Take land away from the higgest owners and give it
lo the little people? Fat chance.

Fyen if we managed some redistribution of land, so that
only 90 percent instead of Y7 percent of us were lefl living in
cities and subtrbs, we would not nceessarily have attained
Leopold’s ideal of a land ethic. We could very easily go cn
thinking about land as property, entailing privileges but not
responsibilities, To move beyond (hat attitude we would
still have to reinvent the idea of property. We would still
have to move seriously loward a limitation on freedom of
action on the back forty.

Marty Strange—FF 90

Kelly Kindscher, Sandy Strand, Terry Fvans

The only cllcctive way to do (hat, and our only plausi-
bie hope at this point in onr nation’s hisiory, is to mobihize
the majorily of Americans, which is to say urban Americans,
into a movement ihat will change the package of rights and
responsibilities pertaming to property. Such a mobilization
would bring together people who may not own land but
wani 1o see it used
in an ecologically
sensitive manner.
That is to say, it
would rely on the
engine ol pokitics.

Here is whal
mobilizing public
opinion i Hmit ;
freedom of action L2 : s
on the land would Deborah ond Frank Pogper—PE 90
mean, The public would begin to say Lo the property owner,
you cannol drain that wetland; we forbid it. You cannoi
destroy the hahitat of a threatened species. You cannot let
chlordane or atrazine vun off your crops and inte ihe nver.
You cannot aliow the soil to wash or blow away. As you use
land, you must try to preserve the integrity, stability, and
beauty of the biotic community, Fatlure to do so will bring
penalties. You may have to pay higher laxes or heavy [ines.
You may even lose your title,

Put this way, it is clear that the burdens of an ecological
comscience would Jall disproportionately on those fow
Americans who are the owners of private property. There is
no other way, They would have to bear costs and obliga-
tions that the average citizen does not, They would have to
forego profit in many cases, or they would have to incur
costs thal they may nol want to pay. Most of these costs can
and will be passed on to the comsumer; in the end, the whole
public is going to have to pay more Lor feod and fiber If we
arc going to achieve a land ethic.

Where owners are not able 1o pass
on the costs, and cannot attford Lo pay
them themselves, they will have to
have direct help from the (axpayer.
Incentives and subsidies can make
change less painlul. But make no
mistake about it; a land ethic is going
to be an expense that in most cases
the holdcrs of private property will
have to pay and, in some instances,
pay severely. They may losc by tak-
ing land out of production, by harvesting forests differcnily,
by giving up prospective rents and gains [rom putting in a
goll course or mall. Either that, or we will never achieve a
mere cthical relation to nature in this nation or any other,

So herc is what conservation is going to have to mean in
the future: applying ceological knowledge (o the use, and to
the nonuse, of land through the democratic political process,
T have talked about costs; here is an important pain: a rein-
vention of properiy can, if we work it right, involve people
in lundd decisions who have never becn much involved
beforc. More women can be included as well as men.
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People of color can be there along with whited; poor folks -
aleng with the rich. When that happens, and only whed that
happeas, will land truly become @ community possession
and a community responsibility.

'The federal government will have to cnact legislation
that will make land ownership more of a public responsibili-
ty. On the other hand, a new cthic toward land can also
come through organized political action on state and local
levels. In fact, the best chance we have for a truly effective,
sensilive, and informed land ethicis on those lower levels of
povernance, in the halls of the state [egislature or in the
meeting rooms of the county commission, Tt is there in par-
ticular that we must gel people together to rewrite the rules.

I have indicated that it is necessary for a land cihic to
prow and spread across America. Are we gaining or losing
ground? Read the daily newspapers, and you will see lots of
bad news as more and more of our best farm land goes
under concrete, as legislators try Lo sirip away whatever
small protection the land has. But there is some good nows
here, too. We have ereated a political and cultural move-
ment that is unprecedented in American histery, and that
movemenl is still gathering momentum. Tt is not finished
nar is it defeated, Increasingly, it is spreading bevond the
national scene and the big public land and heallh issues

& i W SRR
Fuith Raad teaches spinning—FF %6
down, 10 the local and the near at hand, Tt is changing the
conversatiom over all this country about land and namure. It
is bringing commitled seientists, humanists, and arlists nio
the halls of policy makers 1o contest the rule of outmoded
cconomics, Ttis putting traditional property attitudes under
scrutiny and challenge. Slowly, in the tecth of muach resis-
tance, it has begun changing the ethics that govern our
relation with the natural world.

Can we say that we are doing better than Leopold
thought? 1think we can, We are taking at least ope and a
half steps forward for every step back. That is not much Lo
claim. But that, after all, is exactly how e¢volution works.

Wendell Berry
(coutinued fiom page 62)

comrunities and the health of Jocal ecosystems, hut we will
also give people the best molives for caretaking and we will
call into service the necessary local inleliigence and imagina-
tion. Such an arrangement would give us the [ullest possible
assurance that our forests and farmlands would be used by
pcople who know them bes( and care the most about the,

My interest here is in prescrving the possibility of inti-
macy in the use of the lund. Some of us still understand the
elahorate care nccessary o
preserve marital and tamifial
and social inlimacy. The pos-
sibility of intimacy belween
worker and place is virtually
identical with the possibility
of pood work. “1rue intimacy
in work, as in love, mcans
lifc:long commitment; it
means knowing what you are
doing. The industrial con-
sumer and the mdustrial producer believe that after any
encounter botween people or between people and the world
there will be no conscquences. The consumptive society is
interested in sterile or inconscquential intimacy, which is a
fantasy. Bul suppose, on the contrary, thal we iy to serve
the cultural forms and imperatives that preparc adequately
for the convergence of need with fertility, of human life wilh
the natural workd, Then we must think of consequences; we
must think of the children,

[ am an nneasy belicver in the right of private propertly
because | am aware that this right can be understood as the
right to destroy property, which is to say the nutural or the
given world. I do not believe that such a ripht exists, cven
though its presumed existence has covered the destruction
of a lot of land. A considerable amount of thiy destruction
has been allowed by our granting to corporations ihe siatus
ol “persons” capable of holding “private property.” Most
corporale abuse or destruction of land musi be classified, I
think, as either willing or intentional. The willingness to use
fand on a large scale implics inevilably at least a willingness
o damage it. But because -
we have had, alongside our :
history of land abusc, a tra-
dition or at least a
persisient hope of agrarian
economy and scitled com-
manity life, the damage Lo
the land that has been done
by individual owners is
more likely to be
altributable to ignorance or  Francis Hole—PF 56
to ceonomic constraint. To speak sensibly of property and
of the rights and uscs of property, we must always obscryve
this fundamental distinclion beiween corporate property
and property that is truly private—that is, property of mod-
¢st or appropriale sive owned by an individual.

Our history, obviously, gives us no hope that in cur pre-
senl lack of a general culturc of land stewardship, the

zirm‘ Zimmersai-——PF 88
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wealesses in our idea of private property can be corrected
by the idca of public property.

There is some hope, I think, in the ides ol the commaon-
weallh, which seems to acknowledge that we all have a
common interest or shure in the land, an interest that pre-
cedes our intercst in private property. The best evidence of
this precedence of our share in the common wealth is that
we share also a commen health; the two, In fact, are insepa-
rable. U we have the “right to life,” as we have always
supposed, then that fact must stand upon the further right to
air, water, food, clothing, and shelter.

I Tollows that every person exercising the right o hold
private properly has an obligalion to secure to the rest of us
the right to live from that property. He or she has an obliga-
{fom Lo use it in such a way as not to impair or diminish our
rightlud interest in il

But—and here iy the catch—hat obligation on the part
of the landowner implies a concurrent obligation on the part
ol sociely as a whole, TF we give our proxy to the landowner
to usc—and, as is always imphed, w take care of—the land
on our behalf, then we arc obligated Lo make the landowner
ahle to afford not only to use the land, but to care properly
forii, ‘This is where the grossest error of cur civilization
shows itsclt.

Tn piving a few farmers our proxies to produce food in
ihe public behalf for very little economic return, we have
also given e our proxics to cave for the fand in the public
behalf for no ceonentic return al all. This is our so-called
cheap-food policy, which is in fact an antifarming policy, ap
antifarmer policy, and an anti-
land policy, We have slso o
cheap-timber policy, which is
simtilarly calamitous.

We hotd the land under a
doctrine of privale property
that in practice acknowledpes
no commeonwealth. By allow-
ing or [urcing ihe owners and
users of productive land to
share in the commonwealth
sorminimally that they ave
poorly paid lor their work
and not paid at all for their
stewardship, we have stood
an ancient pyramid on its Lip,
We now have an cnormous population ol wrban consumers
dependent on a tiny population of rural producers. And this
nvolves a number of prohlems that are not merely quantita-
tive or practical, .. [AJs larming Camilies dwindle away, we
lose not just cssential and perhaps irreplaceable knowledge
but also an old appreciation and affection that may be even
more valuable,

Helena N orberg-Hodge—
PFES3

Conservationists have now begun to acknowledge that
the health and productivity of the land constitute a com-
memwealih, | say they have begun 10 acknowledge this
because at presceat they fend 1o acknowledge it only so {ar as
it pertains to forested or otherwise “wild fand,” the land thai
l'hey wial

1o

maost conservationists understand as “natlural.
1o profect the common
wealth of the foresied land
by some such doctrine as
“the forest commons.”

Bul ihe dunger iy that Lhis
will accomplish only onc
more anomalous inversion;
fromm & doctrine of private
landownership Lhal
acknowledges no common-
wealth, we might potoa
doctnne ol commonwealth
in which there are no pri-
vate shares. “The forest commons,” | am altaid, may
become an idea that will separate forestry and Forest conser-
vation Irem the raral economy, just as industrial agricullure
is an idea that has separated farming and soil conservation
from the rural economy.

Ty insist that our putdic forests shonld be cared [or and
uscd as a commonwealth already strains belief for it raises
immediately the question of where we are Lo find the people
who know how and are adequately motivated to care Lor it
Our history—which is the history of a colonial economy—
has not produced, because it could noi produce, an
adequate number of people adequately prepared to be good
siewards of Lthe public lands any more than of lands “pri-
vately™ owned. Colonial economies place no value on
stewardship, and do not teach, encourage, reward, or cven
protect it,

To remedy this Taiture, we will have Lo Tealize that not
just forest land, but all land, private and public, farmed or
forested, is “natural.”™ All land is natural and nature is a
common wealth, Wherever we live, we live in nature and by
using nature, and 1his use everywhere implics the require-
ment of pood stewardship. But we will have to do morc
than merely change our minds. We will have to implement a
dilferent kind of education and a different kind of ceonomy.,

It we want the land (o be cared [or, then we must have
people living on and from the land who are able and willing
Lo care [oril, 1F—as the idea of commonwealth clearly
implies—landowners and Jand wsers are accountable to their
fellow citizens for their work, their products, and their stew-
ardship, then these landowners and land users must be
granted an cquitable membership in the economy.,

In Kentucky we have 12,700,000 acres of forest, more
than 90% of which is privately owned. We must assume, [
think, thatl many of the 440,000 owners of this land would
ficreely opposc any public appropriation of their modest
properties or any diminution of their rights therein.
Althongh T know very well the dangers to the common
weallh and health inherent tn private property rights, I
would be one of those tierce opposers,

The first of my reasons is my too little faith in the Jong-

Piper Eugene Lamia
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term efficacy of public stewardship. Perhaps the pubhc will
prove equal Lo the task of wilderness preservation, though
that is by no means certain. But il is not easy to imagine the
conditions under which highly compcicnl and responsible
stewardship of land that is in use might be maintained for
many generations and through the inevitable changes of pol-
itics and economics.

My sceond reason is that I do have some laith in the
long-term efficacy of priviate stewardship, again provided
that the connection between the people and the land can be
made sceure. To be preserved in usc, even our public lands
must come Lo be intimately connected to their locsl eomimu-
nities by means ol slrong local economies.

Comservationists wishing 1o cstublish good forestry
practices in our state will immediately soe the hopelessness
of conventional cecomomics and of conventionat conservation
if only they will consider that many of the owners of
Keniucky forests are farmers, and therefore that one of the
preatest threats Lo our
forests is the conlinuing
siress within our agricultur-
al cconomy. We would-be
conservers ol the stule’s
forests must sec that the
interests of producers and .
consumors, of landowners Er
and conservatiomsts, are
not divided but only the
bwo sides of a mutuality of
intercst that wails 1o be
defined. Conscrvation
clearly cannot advance
much further here unless
conservationisls can make
common cause with small
landowners and land users.
And our stale’s small farm-
ers and other small landowners desperately need the
understanding and help of conscrvationists,

1 would beg my fellow conservationists, as 1 would beg
my fellow farmess, o realize that we must guit thinking of
our countryside plecemeal, in lerms of separate products or
enterprises: tobacco, timber, livestock, vegelables, feed
grains, recreation, aud so on. We must begin to think of the
human use ol cach of our regions or localities as one econo-
my, both rural and urban, invelving all the local products.
We must learn to see such local economies as the best and
; perhaps the only means we have of preserving that system
of ecological and cultural connections that is, nescapably,

: out commonwealth.

< I conservationists are serious about conservation, they
will have to realize that the best conserver of land in nse will
always be the small owner or operator, farmer or foresier or
both, who lives within a securely placed family and commu-
nity, who knows how 1o use Lhe lund in the best way, and

3 who can afford to do so. Conscrvationisls who are also

] farmers or foresters already feel the tension betwoen (he
demands ol ecology and the demands of our present econo-
my; they already feel the urgency of our need for a betrer

oA

Pruivie Festival 1996

economy and botter work,

Mow consumer-conscrvationists musi begin to feel these
strains and sivesses also. They will have Lo sequaint them-
selves with Lhe requirements of good agriculture. They will
haye o see that a geod food cconomy does not enrich the
agribusiness and grocery corporations sl the expense of
evervthing and everybody else but pays to the real produc-
ers Lhe real costs ol good [vod production in capital, labor,
skill, and care. They will have Lo become active and knowl-
cdgeable participants in their local food ceonomies. They
will have to sce that their local Sierra Club chapler is no
more important to conservation than their local food-mar-
keling co-op.

Similarty, (they will have to understand 1he value of and
aive their support and patronage to the formation ol good
local forest economiics, permanently in place, scaled so as Lo
use 1he local foresis in the best way, and able to pay a price
for timber that will encourage the best torestry and logging
practices. These three issues
ol local ceonomy, scale, and
price will determine the qual-
ity of use. Our prescnt
ceonomy pretly well dictates
that a farmer’s woodlot or
forested hillside will be
roughly logged once in a gen-
eration or ence n 4 liletime,
and otherwise ignored or
used for grazing. A poed
local forest ceconomy would
hoth protect the forest from
abuse and make it a continu-
ing source of income to the
landowner and the local
COMITUNILY.

Let us think of the thou-
sands of farm woodlands in
Kentucky not just as the possible basis of a system of good
regional forest economics bul as parls of family Tarmns that
inciude, in addition to their woodlands, somc land thal 1s
arable and some thal is in permanent pasture. Such farms in
Kentucley are capable ol producing an aslonishing variety of
marketahle products: forest products, livestock, row crups,
herbs and mushrooms, fruits and vegerables. They can pro-
duce these good and necessary things in greal abundance
indefinitely, protecting in the process the commonwealih of
ulr, waler, forests, and soils, granted only the one condition:
vigorous focal economies capable ol sustaining a stable and
capable rural population, rewarding them approprialely
both for their products and their stewardship. The devclop-
ment of such economics ought to be the primary aim of our
conservation cffort. Such development is not only desirable;
it is increasingly necessary and increasingly urpent.
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Ar The Land

1906 Inierns
Sheri Walz

Community is integral to
The Land Institure’s mis-
sion—"Dc it human
community or the larger
gcological community. The
Land Institute 15 concammed
with healthy communities,
how to maintain them, how
Lo integrate them with the
landscape. For ten months,
interns arc a part of this
community-building research, We participale as passers-
through, but gain valuable insights for the time when we
roturn Lo our own places, Study ol Hterature, work on the
farm, rescarch, field trips, and visitors provide a barrage of
experiences and ideas. In time we will digest what has hap-
pened Lo diseover the lessons we will take home.

The year began with an introduction to The Land
Tnstitute and its research, followed by 4 spring scheduole of
classroom and field work. Tnterns discussed readings regard-
ing the relationship between nature and culture, and
explored this relationship within Saline County, We ook a
break from class during summer field-work, but arc back in
the classroom niow two maornings a week, Interns are lead-
ing discussions on lopics such as fanmw crisis, ecological
economics, community and social dynamics, allernative
farming systems, and sustainable communities. All these
toptes are relevant 1o our wotk in community building: what
is the crisis; what arc the historical couses; how can we effect
positive change?

Maintaining a healthy community requires work.
Intemns have participated in all aspeets of upkeep at The
Land Instiluie: planting, weeding, harvesting, gathering and
analyzing data, painting the Sunshine Farm housc, moving
the Longhorn cattle, mowing, preparing for Prairie Festival
and Fall Visitors” Day, We also have swathed, raked, and
baled hay three times, so our animal community has tood
for winter. The perennial staff has provided guidance and
continuity for annual interns,

In addition to joining The Land Instilule community,
we have become members—albeit temporary—of the Salina
and Kansas community. Most of us have joined the
Prairieland food coop, Interns have also been working with
various organizations such as IHahitat for Tiumanity and
Salina’s Compost Demonstration site. Nearly all of us have
enjoyed attending barn dances in Manhattan and Lawrence,
Iptemns have also spent much time working on ‘The Land
Institutc garden—many Fridav evenings have become after-
work “garden parties.”

Field trips have provided a pleasant break from work
and class, ullowing us to become acquainted with Kansas
and its residents. These trips provide the opportunity to
vigit existing communities, and see how local people are
working {0 clleel change,  Jim Scharplaz and [ommer inlern

I o tr: L. B3 i e i r < 4 i
T996 fnrerns. Fronr: Ferry Glover, Jim Bovd, Sheri Walz,
Tanmmy Hinman, Arvei Gataon, o Richaerdion, Bacl: Briau
Bonakue, Dave Tepfer, Thomas Rupperi, Robin iiitenifial

Kathy Collmer hosted us at their ranch in Minneapolis,
where they are working on raising and markcting residue-
{ree beef callle: -Another trip took us to the Konza Prairic

o m Manhatian, for a tour of
rescarch projects al this Long
Term Ecalogical Research
site. Pete Ferrell, a Land
Institute board member and
rancher i southeastern
Kansas, invited inlerns 1o
inspect his rotational grazing
operation and have lunch at
his sister’s cale, We visited
another Land Institule board
member, Charles Francis, at
ihe University of Nebraska in
Lineoln, for a lour of
Agricoltural Interns’ micre-
farms, and ol five local farmers’ operations. Some
interesting work-weekends have also been spent at Matfield
(ireen, where interns helped with and were able to sit in on
several conferences,

Our study of communily is aided by the sundry people
who come to The Land Institute as visitors. The lerns
have mel with passers-through who conversed with us about
diverse topics ranging (rom anish envirommental history to
the Natural Step Movement in Switzerland. David and Flsie
Kline, Amish farmers from Ohio, talked with us about the
dynamics of their community. All these people share the
aoal of nurturing their home places, vet they are going
about it in unique ways—throngh the study of environmen-
tal history, through the implementation of shared
environmental goals, through adhering (o traditional and
relipious beliefs in the context of the modern world.

When we end owr stay at The Land Institute the interns
will all e maoving 0 dillerent directions: other internships,
school, their own farm. We have been exposed to g vast
array of concepts, potentials, and problems in the fields of
communily building and natural systems agriculture, The
Land Institute’ intern program provides a satistfyving balanee
of practical farm experience mixed with research. These
experiences will undoubtedly affect how we conduet our
next endeavors. We Teln Lo our own conmmunities {ull of
ideas to share about the project of reviving, building, and
maintaining ecological commmnity.

Development OQfficer Position Open

The Development Qfficer will be responsible for all areas
of Tundraising including direct mail solicitations, flounda-
tion and corporate grant writing, and personal fundraising
with major donors, Other responsibilitics include
involvement with budget preparation, contacts with
media, and special event coordination. Posilion requires
BA/BS, three to five years experience in development or
related field, computer proficiency, cxecellent verbal comi-
mumnication, and demonstrated writing excellence.
Position 1s open undil fifled. Send resume, lotter of inter-
est, and list of fundraising achievemcnts to Ken Warren,
Managing Director.
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our rescarch, and bringing in visiting scholars in fields rel-

l Drirector @f Education evant to that research.
T'he I.and Institute is also looking for @ new Director of 1L Research
Fducaiion, beginning in January, 1997. The Iitector of In Matticld Green, carry on a vesearch program in
Educalion is responsible for developing and conducting land use history and ccological cconomics, This investiga-
Land Institute education programs, for carrying out tion into the past, present and potential coological
research in land usc history and ceological economy, and structure of a human and natural community will go
for editing The Land Repori. The Bdueation Dircetor hand-in-hand with the Matfield Green educational pro-
will have responsibilities in both Salina and Matficld gram. Tn Salina, work with the Natural Systems
Green, Kansas. Agricullural research team in clarifying issucs of ceologi-

cal history in the prairie region.
Responsililiiies

L .E".duca{im] o . . 111 Land Report
In Matficld Green, | he‘ Land T“-“‘t't'-“.e studies the. Solicit and cdit articles for The Land Reporf and sce
relationship of a small larming and ranching community it through layout and publication.

1o the swrounding landscape. The Education Dircctor

will develop an educational program in Matfield Grecn. Ooualifications
This will include summer (eachers workshops on under- L. Masters in environmental history, geography, anthro-
standing local places (using Matficld Green as a model) polopy, or related field. P, preferred.
and developing methods for “learning in place,” and TT. Research experience in human ccology und land use.
working on educational projects with Chase County GIS mapping experience preferred.
schools and communilics, ] . . 1I1. Teaching experience and aptitude,
- In Salina, the Education Director will lead spring and TV. Strong writing skills. Edilorial expericnce preferred.
; fall courses for interns on ecological thought, prairie ecol- V., Demonstrated commitment to caring for communi-
: ogy, cuvironmental and agricultural istory, and tics and lamd.
sustainable land use and communitics, focusing on the VL Leadership skills to develop a new program, together
prairie region and Kansas. The Director will work wilh with the flexibility to work with a small group of col-
_ Beelogist Jon Piper to modify this curriculum so that it is leagues loward a larger goal.
' more tightly locused on Natural Systems Agriculture.
This will include incorporating prescnlations [rom Land Please vend resume and references (o Ken Warren,
Tnstitute staff on the fundamental concepts underlying Managing Director. Open until filled,
Audio Tape Selected Recordings From Praivie Festival 1396 Fresentod by The Land Institute
TDrder Fommr The Marriage of Ecology and Agricnlinre: The Mext Twenty Years Saling, Kansas ¢ May 23-26, 19496
Qry. Session Title, Speaker{s)
Saturday, May 25 _
__ ST The World in2018, Gonn Nugent Total # of Tapes ____ x$800=____ ...
__ &2 Shaking the Heavy Hand of Government, Kathleen Merrigan Total # of 2 tape sets * %13.00 =
L _ 53 Prairie Prospects, Jani Kinzey, Febecca Roberts, Robert Sayre _
| _ 54 Can Gity Cousins Become Good Meighbors?, Linda Hasselstrom — Full Set{s) x $100.00
__S85.1 Forty Year Medley™, Austin, Enshayan, Hay, Kirschenmann, Mcvay, Subtotal:
: Nichals, Wright For Mall Orders within the U.S., add
: __ 852 Forty Year Medlsy (Continued}* o Maner esif”;;ir:g an?j Haﬁldﬂng
! ___ 58  Tweniy Years of Prairie Roots and Human Raots, Terry Evans 51,50 first tape, $.50/each additional tape {$18.00 mesdmurm
t Sunday, May 26 [Please note; Two tape sets consist of fwo tapes!)

. 8U1  Poetry Round Robin®, Berry, Gokinos, Dodd, Elliait, Hadley,
e Hasselstrom, Hind, Traxler, Wilson

__ 502 Postry Round Robin {Comtinted)

__ 8U3 Grassland Conservation in Victoria, Australia, Tim Barlow
___3U4  The Globkal Uproating of Small Farmers, José Lutzenberger
__5US  Walking the Back Forfy: Are We Lasing Giround?, Donald Worster Grand Total:
___8UB The \Whole Horse, Wendell Bermry

___8SU7 Kicking the Hundred Foot Sponge, Wes Jacksen

"Twa tape sets are discaunted at $13,00 per set,

For Canada/Mexico/Overseas Mail Orders:

Far Canada, POURL.E shipping amount.

For Mexico/Gverseas, TRIPLE shipping amount.
Orders are sant Air Mail and are guarantead for 60 days.

Mama

Wil Order Payment Policy e R,
We accept checks ar maney otdetrs (US Funds Only} and MG, VISA or Discover cradit
cards. Credit card purchases may be made by fax or phone, or by filling out this farm
and mailing it to:

' E @@r@@‘tma! M ,@M Wnliniited Address

1705 14th Streat, Swite 388, Boulder, Colorado 33302

Company Nams

Tty
Phone: {203) 444-3158 o Fax; (303) 444-7077 g
: i ) EState . Zip Code
! Credit Card: MC . MISA Discover
]
. Phans [ 1
Crrel # Exp.
Signature . SRR P
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Land Institnte News

Intern Coordinator and Research Assistant Dave Tepfer
headed off after the Prairic Fesiival. Dave was am intern
in 1994 belore joining the staff to help get the catile grax-
ing project underway and to do a slew of historical
mapping and land use anakysis on the Mallield Green pro-
ject, among many other tasks. 3ave is now working on a
farm in Concord, Massachusetts, and looking toward
maore graduale school in ecological ceonomics,

Two 1995 interns stayed on. Heather Brummer is a
Rescarch Assistant working with Jon Piper on Natural
Systems Agrictlture. Tina Ray is Operations Assistani,
assigned primarily o Jack Worman on the Sunshine
Farm. Tina takes the place of Tohn Jilka, who had
become a Land institution since joining the stall in 1990,
Tohn retired at the end of 1994,

Miranda Weiss spent several weels a8 4 summer
intern, helping out with soil research. Miranda i3 a senior
at Brown University.
Local high school stu-
dents Hannah Appleguist
and Mandy Chase also
voluntecred from time to
time this summer, My
wife, Faith Rand jomed
the stafl for a few wecks
to coordinite a special
collaborative project
between The Land o
Instiiute, the Salina Art :'
Center, and Lakewood
Natural Arca Discovery Center called “Axi in the
Environment.” This summer elementary education pro-
jeetl was funded by a Horizons 5 grant from the Salina
Arts and Humanities Commission.

In other news, Atts Associate Terry Evans contimies
(o» collect honors for her work, Her appointment Lo the
Nallonul Council on the Avts was approved by the
Senate, and she was awarded a 1996 Guggenheiin
Fellowship. The Guggenheim supports her conlinuing
photographic study of ranching in the Flint IIills, along
with an aerial swrvey of mixed grass prairie from Canada
to Texas. She Iy somewhere low over Saskatlchewan as we
g0 to press, zigzagging slowly toward the Gult ol Mexico,
Friends of the Land can truthfully say they saw it all com-
ing & long lime ago. :

ey
randu Weiss

New New Farm in the Works

A group calied the “Commitlce [or Sustainable I'arm
Publishing” is working to launch a solid replacement for
The New Farm, the well-known sustainable farming mag-
azine retired by the Rodale Institute last year. The group
mcludes former New Farm cditorial director Craig
Cramer and contributing editor Christopher Shirley.
They hope to begin publication under a new title and new
management in 1997, You can get on their mailing list of

poleniial subacribers by contacting Christopher Shirley.
Comuniitice [or Sustainable Farm Publishing, 609 5. Front
St., Allentown, BA 18103 or c-mail C13Ehirley@aol.com
Aldong stinilar liney, Friend ol the Land Tom Shay is
sclling up an electronic dalabase of people imvolved in
work (o make local commuities more sustainabie. Tf you
are lnvolved in such work and would like to stay in touch
with others of a similar bent, you may send your e-mail
address to Tom at 73360.1621@CompnServe. COM

Memorial (zifis and Intern Spousorships
fobin Mittentbal

Raising funds to keep Vhe Land Institutes programs run-
ning is a constant effort. Unsobcited donations are
therefore always o pleasant surprise, Gifts to our
Memorial and Tribule Fund are particularly mice becausc
of (he special consideration they imply.

I myscll have a personal connection to Dr. Charles
Jorgensen of Minneapolis, Minnesots, who recently
donated $5.000 in memory of his father, Caleb 1.
Jorgensen, Caleb Jorpensen was an agronomist who
received his bachelor’s depree from the University of
Nebraska and his masters from Kansas Stale, He spent
most of his professional life with the Soil Conscrvation
Service. Other recent gifts to the Memorial and Tribute
Fund came from Molly O Reilly of Sandpoint, Idaho in
memory of her father, Danicl Patrick O'Reilly; and from
Rebecea Hoflkamp for her
husband Mike.

- Dr. Jorgensen’s dona-
tion is being used to
sponsor my iniernship,
and as a small thank you 1
wrile occasional letters (o
try to convey the flavor of
daily life at The Land
Instilite. Two other
interns have similar rela-
tionships, Aron Gannon
with the GGlobal
Environment Project
Institute and "Tammy
Hinman with the L eighty Foundation. We are gratetul
for the learning experienee these donations are helping to
provide us,

The Land Institute greatly appreciates all donations.
whelher earmarked for a certain area such as the intern
program or given without restrictions, Ms, O'Reilly urges
us to “Keep planting!” and to do se 1s the most sincere
ihank you we can offcr.

ferey Glaver
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Soncer Eyes: A Stosy of Becoming in
Hard Rock Mining Coungry

by Fuleh Croses Lawcks

Saita Barbaru, Cafiformin: Fithicn Press, 1996
Reviewed by Sheri Waolz

Fwas given to this exaggerated widening of eves when [
was concenlraling o not losing the stighrest detatl of some-
thing happening around me .. for many indelible years, |
was Setitcer Lyes to a fot of people.

Some seventy years later, Hulah
Crosom Laucks® eyes are still
widc-open 1o the world around
her. §he is President and CEO of
the Laucks Foundation, founded
wilh her hushand in 1969 to pro-
mote world pesce and equity, to
try to clarify the relation between
technology and human values,
and Lo encourage environmental
5 2 responsibility. Ms, Laucks also
cks serves on the board of The Land
Institute,

Her early, keen attention to the world has yielded a
memoir about Laucks® youth in the mining lowns of the
American West called Sauicer Eves: A Story of Becoming
in Hard Rock Mining Country. 'I'he brief book chromcles
Laucks’ family lifc over seven years. 1 beging with her
first recollections at the age of five in Gold Hill, Nevada,
and cnds with her first date at the age of twelve—a classic
misadventure involving o white dress, a muddy dog, and a
rowhoat. Tn between, we are treated 1o anecdotes of a
child’s experiences growing up dwring the flecting time ol
the mining boeom,

Each compact chapter
relates a memory. She
recails how immigrant
miners, who had (et ther
own families at home,
would watch out for the
children as they wandered
the camp. The tived miners
always found time to pull a
child’s snow sled up hills,
and shared their limited
food with the children. She
remembers a Paiute
woman who helped her
mother with laundry, and
the woman’s children with

Kalah __Lmi

Tt N ¥

Tenumy and Jim in the gavden

Tour of the Schasplaz/Collwer ranch in Minneapolis. On
growud: Fim Scharploy, dim Bovd, Seared: Sheri Walz, Jon
Fiper, Kathy Collmer, Brigi Donahee, Back row Jerry Gloves,
Fervny Hinenen, Sou Richardson, Robiv Mittenikal,

whom Laucks enjoyed playing. She remembers how the
Puiuie were regarded as “gypsics” al thal time, and how
the socicly misunderstood them. Laucks captures the feel
of life in that World War T era as a time of simple
pleasures such as Saturday night dances and rodeos, and
ol dangers such as rattlesnakes, coyotes, and influenza
epidemics,

Satteer Eves is a pleasanl evening read. Laucks details
her childhood memories in a pleasingly simple, forthright
style, Her many escapades are fresh yet familiar. They
are adventurcs that generations of children have shared—
the first haircut, the first day ol school, being teased by a
sibling, ullending a dance. However, their sctting during
the mining boom lends an eye-opening perspective,
Encounters with Native Americans, runaway horse-
carriages, and Longhorn cattle arc parts of Laucks’ child-
hood landscape nol many are familiar with. She has
written a book that will touch memaories for some, and for
others will spark ideas about a time unknown,

By the time Laucks entered high-school, she was “full
of dreams of hecoming
somebody in the world, Not
a great somchody, maybe
only a small somebody, but
somehody,” And so she has.
In Saucer foyes we cun sce
her developing the clear
view ol the world that she
still brings (o the work of the
Laucks foundation. She is
“somebody™ The T.and
Instituic is fucky Lo know,
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Lawid Insiftute Resenrch Repori 77 ..

Srnall Mammal Survey in Polyculiure Plots, Restored Prairies,

and Virgin Praive at The Land Insiiiute

Brian Ford, Carla Kjellancler, Janet Paper, and Charles E Newlon, Biclogy Department, Willlam Jewell Cellege, Liberty, WO 54068

Abstract

Small mammals were trapped betweer 14-18 August 1995 in polyculture plots, two restored praities, and a virgin prairie located at
The Land Institute, Salina, Kansas. The dominant species at all sites was the cotton rat (Sigmodorn hispidus), representing 80% of
159 individuals. The northern grasshopper mouse {Onychomys feucogaster) had the second highest percentage for all areas {8% of
159 individuals), but it was captured at only one of the four sites, a restored prairie. The western harvest mouse (Refffrodoritomys
megaiotis) occlrred in all areas, but reprasented only 4 % of all captures. Five additional species, the house mouse (Mus uSCLiLs),
ihirteen-lined ground squirrel (Spermophilus iridecemiineatus), prairie vole {Microtus ochrogaster), hispid pocket mouse {Chaetodipus
hispidus), and deer mouse (Peromyscus maniculaits) each representad 1-3% of captures. Six of eight species were trapped in one
of the restored prairies and five species were captured at the polyculture site. However, only 25% of the mammals caught at the
polyculture site wers trapped within one of the polyculture plois. The rest were trapped in the grassy borders surrcunding the plots.

Future trapping efforts will clarify population trends and patierns.

introdusstion

The Land Institute is conducting research to develop a grain
agriculture modeled on the native prairie ecosystem. The
rationale for this research is that today's monoculture agri-
cultural practices can result in soil loss, contamination of water
supplies, and loss of genatic diversity in crops. Polyculiure plots
have been developed at The Land Institute using perennial
plants that may some day produce seeds suitable for animal
and human consumption. In addition ta providing edible
products, polyculturs plots may display such beneficial charac-
teristics of native prairie az reduction of energy expenditures for
tillage, decreased soil eroston, and more efficient nutrient
cyoling (Piper 1983).

Within the last 125 years, the extent of native praiie in
Kansas has decreased significantly due to conversion to agri-
cultural lands. With increased human concern for praserving
wildlife habitats, biologists need to understand better the
reguirernents for native animals and how farming practices
affect animal populations. Recent studies have tooked at the
effect on small mammal populations when native prairies have
been converted to agricultural fields, specifically wheat. One
such study (Kaufman and Kaufman 1880) showed a shift in
abundance and composition of small mammal populations.
Some spacies increased in abundance and numerical
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Figure 1. Map of small mamral study area. Trapping
occurred al four sites, the polyculture plot, restored prairvies
#1 and 2, and virgin prairie 8. A grid oif 50 traps was used in
each field except the polyculiure plot where 48 traps were
used. Trapping occuwrred from 14-18 August, 1995,

dominance while other spacies declined. The Land Institute is
focused on grawing combinations of perennial plants that wilk
mimic a natural prairie ecosystern and still be capable of adible
sead production. Toa date. no preliminary research has been
done to datarmine how these land practices affect the diversity
of asmall mammals. The project will survey over a 310 5 year
period the small mammal populations in & virgin prairie, two
restored prairies, and a series of polyculture plots to reveal
overall population trends within an area as well as differences
among the araas. This report focuses on the results of an Initial
survey in each area. Future reporis will iook at emerging trends
and patterns and how they affect the agricultural studies.

Maierials and Methodls

Small mammals were surveyed at The Land Institute at two
pairs of zites between 14-18 August 1995, Onea pair of sites was
a series of polyculture plots and the adjacent restored prairie #1
whereas the other pair was virgin prairie B and an adjacent
restored praitie #2 {Figure 1). A grid using fifty Sherman Live
Traps, baited with rolled oats and peanut butter and placed 10
m apart, was establishad ai each site with the exception of the
polyculture plots where 48 traps were used due to the configu-
ration of the plots. Each grid was approximately 90 m x 40 m.

The polyculiure site is & fenced in enclosure consisting of
18 piots, each 9 m x 7.3 m, with 4 m grassy strips between the
plots and between the outside plois and the adjacent praitie.
Eastern gamagrass, lllinols bundiefiower, and wildrye are plant-
ed alone or in various combinations in the plots. Of the 18 plots,
three contain all three perennials, three are sastern
gamagrass/llinois bundleflower mixtures, and thres are eastarn
gamagrass/wildrye mixtures. The rermaining nine ptots are
monacultures of each perennial specias.

A total of 198 traps, representing 890 trapnights, were used
throughout the study. Traps were checked once per day in the
moerning. All captures were identified (Bee st al. 1981}, weighead,
saxed, marked for recapiure purposed and reteased at the
capture site.

Results

Trapping within the four study areas resulied in the capture of
159 small mammals. Eight species were represented in the
survey: cotton rat, northern grasshopper mouse, western har-
west mouss, house mouse, thirteen-lined ground squirrel, praitie
vole, hispid pocket mouse, and deer mouse. The total number
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of species per grid and percentage abundance (individirals/
total mammals) was caloulated {Table 1}, The cotton rat was |
found in all four study areas, with the highest percentage abun-
dance (96%) in restored prairie #2 and the lowest percentage
ahundance {83%0) in restored prairie #1. The percentage abun-
dance for the cotton rat for alt areas was 80%. The western
harvest mouse was the only other species found in all four
study arsas. However, its percentage abundance for the four
areas was enly 4 %. Although the grasshopper mouse had the
aecond highest percentage abundance, 8%, it was found only
in resiored prairie #1. The remaining five species were tound in
only one or two of the study areas and made up 3% or less of
all individuals trapped.

Within the polyculture enclosure 44 individuals weere
caught, but only eleven (25%) were trapped in polycuiture plots
while the remaining V5% were taken in the grassy borders
katween plots and along the southern edge. Of the eighteen
polyculture pleis in the enclosura, only eight plots accounted for
the eleven captures. One of the eight plots was planted to
wildrye while the other seven plots were planted with eastern
gamagrass plus (llinois bundleflower and/or wildrye. Mammal
species campaosition within the eight plots was nine cotton rats,
one house meouse, and one harvest mouse,

Atotal of eight species was captured during the study but
not all eight species wete found in any one area. Of the eight
species represented in the study, six were captured in restored
prairie #1. In the polyculture enclosure five out of eight species
were caught. Mo northern grasshopper mice, thitteen-lined
ground squirrels, or prairie voles were captured in the polycul-
ture enclosure, but the pair of sites accounted for 88 individuals
or 61% of the total capture. In the second pair of sites, virgin
prairie B and restored prairie #2, only three different species
were caught in each, totaling 61 individuals or 32% of the cap-
tures (Takle 1). Based on marked individuals, movement to
different areas of the grid occurred on all study sites but no
individuals moved from one site to another.

Discussion

Mo small mammal survey had been conducted at The Land
Institute priar to this study. Qur purpose this first year was to
report on species composition in the polyculture plots, adjacent
restorad prairies #1 and 2, and virgin prairie B. There are several
conclusions that can been drawn based on this year's data, but
more in-depth analysis will be made in the next few years as
more data are collectad,

First, it is evident that the frequency of hispid cotton rais in
each area was very high. This may be due to several factors.
Cne factor may be favorable vegetation such as dense grass
cover found in virgin prairie B and border areas of the polycul-
ture enclosurs. Another factor could be the disturbed nature of
the restored prairies, especially #2 with its patchy vegetation
and areas of bare soil. Cotton rats may prefer disturbed areas

over undisturbad as well as burned aver unburned (Kaufman
at al. 1990, MeMurry st al. 1984). All four study areas had been
recently burfied.

Second, we thought that the polyculiure plots would attract
a high number of different species. The perennials in each piot
represent plants selected for stable high seed production, ease
of harvest, and nutritious food for animals and humans {Piper
1893). Although 44 individuals within five species were captured
within the polycutiure enclosure, all but eleven individuals, rep-
resenting three species (cotton rat, harvest mouse, and house
mouse), were caugit in the dense border grass. It wilt be inter-
esling to see if this trend continues and if so, why.

Finally, there was movement of marked individuals within
the grids but no movement to adjacent study areas by markect
individuals. We anticipated some movement along berders of
adjacent sites.

What effect the numerically high cotton rat population is
having on the other species in this study is not known. There
may be interspecific competition that is Hmiting the other
spacias or perhaps the cotion rat is mere aggressive in seeking
out food in the traps. We hope that during the next several years
population trands and patterns develop that will bring abeout a
better understanding of the stall mammal population dynamics
in Land Institute research plots.
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Table 1. Polycutiure Restored

Bpecies Plots Prairie #1
-y o, B i,

composition Mo. % No. "

of small

rnammals Hispid cotton rat 36 ez 24 53

captired in Nartharn grass-

study areas, hopper mouse 0 0 12 22

showing total  yyesiern harvest

numbers and mause 5 5 3 5

2;:?3:3&: Haugse mouse 4 3 0 8]

{individuals/ Thirteen-lined

total mammals). ground squirel 0 0 3 8

Eight species,  Prairie Vole 0 0 1 2

tolaling 159 Hispid cottan

SIJECI?‘II?-I'IS, g mause 1 5 0 0

}::'3:': 1:1:’:1?28 Craar mouse 1 2 1 2

August 1995, Yotals 44 100 B4 100

¥irgin Restored Totgls
Prairie B Prairfe #2
Mo, Ya Mo, % Mo, Yo
14 it} 43 95 127 a0
0 0 U] 0 12 8
1 5] 1 2 7 4
0 U] U] 0 3
0 4] i} 9] 3 2
5 U] 0 2
8] 0 1 2 2 1
0 o 0 0 2 1
16 100 45 100 158 00
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Enargetics for Broiler Production in a Poriable Pen

Todd Wetzel

Abisiract

This study presents a budget of the direct and indirect energy of the fuel, materials, and human labor in raising 73 broiler chickens in
a portable pasture pen. Twelve percent of the caloric feed energy and 20 percent of the feed protein were recovered in the meat.
Every ETU of meat required 8.5 BTUs of energy in fuel, supplies and amoitized ilems. These values are similar to those for conven-
tional broiler production. When an energy charge for the portion of American lifestyle energy to support human labor is included, the
enargy efficiency in brailer production is decreased by 40 percent. The energy budget revealed where we couid save energy in our

broiler production.

Introaduction

The Sunshine Farm Projeci is a ten-year ecological case study
of an energy-integrated organic farm. A major research objec-
tive of the Sunshine Farm is to do a detailed accounting of
energy, imaterials and Yabor for all transactions on the farm.
Fnergy budgets ara being computed for the sustainable farming
techniques, of which one is pasiure-raised broiler chickens.
Raising them in an open-bottom portable pen offers daily
access to frash vegetation, a feed supplement. This system
gliminates the need for bedding and manure removal as wastes
are distributed daily over the grazed area. The pen is a 10x12x3
foet cage, which is similar 1o one designed by Joel Salatin
{1993).

Ir addition to the energy budgets, experiments are con-
ducted on the farming practices. In 1994, the project studied
the impact of bioiler grazing on alfalfa. The grazing was found
to be more detrimental to alfalfa regrowth than haying (see Land
Report Na. 53). In 1885, the broiler project compared the
weight gain and feed consumption of 35 Cornish Rock chickens
raised in the portable pasture pen on an old alfalfa stand and 35
broilers raised in a stationary indoor coop with no access to
fresh vegetation. ,

The brofler energy budget and experiment results are pre-
sented for 1885, The energy budget data for the pastured and
indoor flocks were combined because heavy rain and cool
weather forced us to move the pasture broilers into the indoor
pen for nine days. This means that the two groups were sepa-
rated for only two weeks beiween the damp weather and
slaughter.

Materials and Methods

To construst an energy budget Tor raising broiler chickens, a
detailed energy accounting of labor, amortized and non-amaor-
tized supplies, and product output is done with FoxPro, a
relational database softwars. The direct energy in fuels and
electricity is computed, as well as the embodied or indirect
erergy in all equipment, supplies, and labor transactions.

Table 1. Fueds: acatylane diesel glactric woad
Bawy - gasoline kerosens propansa
;:;?terlals Metal, construction, synthetic, hiclogical:
compuiing adhelsive glass ) . plastic
embodied aluminum  inorganic chemicals  rubber
anergy of asphalt iran sand & gravel
inputs. brass lead steei
brick l@ather galvanized steel
caulk lumber stainless steel
cemeft medicine sulfuric acid
cloth nickel -1in
cohcrete  nylon trace elements (salt)
coppear pairt twine
fiberglass paper Zine
Imported feed: corn rolled milo  24% protein feed
Imported animals:  chicks

For the embodied enargy in farm inpuis, the weight of every
itern, on the farm or imported, including machinery and facilities,
is recorded. To compute the embodied energy of farm inpuis, a
list of literature values was entered into the computer database
for the energy to mine, process and fabricate basic raw materi-
als. Most literaiure values had been determined by process
energy analysis, but a few, such as medicine, had been estimat-
ed fram input-oulput energy analysis. Estimates of embodied
energy for inputs sUch as animal feed or seed were based main-
ty on Pimentel (1980). For each ifem, the compuier user selacis
from the list of literature values the one or two raw maierials
consiituting or approximately representing that itemn (Table 1).

For each raw material that is recycled in society, the
embodied energy was prorated for a mix of virgin and recycled
matetials according to: 1) the estimated recycled portion of that
material in a solar future; 2) the reduced energy to reuse recy-
cled materials; and 3) the increased energy to mine lower
grades of metal ores or materials. There is much [iterature on
the former two considerations, while the latter was based on
Goeller and Weinberg (1978). What cannot be foreseen in the
distant fuiure is the substitution of materials.

The embodied energy for fuels is simply the enthalpic ener-
gy because this is what will be supplied by the renswable
energy tachnologies on a net energy basis. Thus, the fossil
energy cansumed to make these fuels is not included because
the net energy basis for the renewable fuels already takes into
account the production of fuel.

In a sunshing future, we cannot expact new farms to boot-
strap themselves in terms of energy and labor requirements for
establishing a farm from scratch. Beginning farmers will have to

Table 2. Energy [R3rU/hour)!
Sumimary Direct Indirect  Tetat
of energy

charged aAverage U.S. farm labor® 28,400 42700 71,100
o hurman

labot.  amish Labor 2.800° 20800 23,700

1Direct energy is that in fusl and electricity. Indirect energy is that embodiad in
goods and services (private, local, state, and fedaral).

Fluck 1981,

IDiract enargy to support Amish lifestyle is 10 percent of that for netghboring
“Enalish™ lifestyle {Johnson st al. 1877).

4Baszed on our sublective assumptions of Amish consumption of goods and
services, ralative ta the averaga ULS. farm worler, Computed by multiplying
each iifestyle component given by Fluck (1881) by our correspending estimated
factor for that camponent of Amizh lifestyle.

Pasture

Tabte 3. St Indeor
Fer capita feed valse coop

consumptian (n=35} (=38}
and carcass

weight for the Feed consumed {lbs) 15.6 14.3
1995 broiler Dreased carcass weight (Ibs) 5.1 4.0
experiment. Feed conversion rate’ 3.0:1 28:1

‘ Feed conversion ratio compuied from dividing consumed feed By the dressed
weight.
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374,000 {Leach, 1978} —

013 {Folmes, 1871)
.18 {Pimentsl &t al., 1279)
0.20 {Lodge, 1873

0.31 {Cox & Atkins, 1979) 0.20 {Holmes, 1871)

Table 4. . R
Brailar Thipui Indapandent fnfiri
wLalpai,
Broilers slaughiered 73
Dressed Carcass Weight (lbs.) 365
Edible keat {bs.) 250
Edlible Protsin {bs.) 455
Edible Energy (BTUS) 913,900
Energy outflabor haur far
brailer product (BTUs/hour} 13,100
Edible energy out/
feed energy in 0120 042 {NAS, 1975)
Protein autfin 0198 013 {App, 1924)
0.22 {Coake, 1870)
Energy out/in 0118 ses Table 5

s e S B AR =

Quaniily (howrs) mEnargy Cﬁ;:gé {BTUs)

Tahle 5.  ltem

Hurmizii Avg, UG, Arnish
labior farm labar lakor
it
Animai Gara 3182 2,241,100 747,000
Transportation
non-amortized 10.66 757,200 252,600
amortized 0.67 47,600 15,800
Consatruction
non-amartized Q Q 0
amortized 3.40 99,600 33,200
Flanning 1.00 71,100 23,700
Slaughter 2525 1,785,300 508 400
Total Labor 6967 5,012,800 1,670,800

borrow energy and labor fronn the local community and then
return those inputs on an amertized schedule. 5o, FoxPro
reports were written to amorlize energy and labor inputs for
canstruction projects over the lifetimes of itermns in each transac-
tion. This will eliminate the cumbersome effort and potential
mistakes that could be madea in hand-calculating hundreds of
amortized entries for each year of farming and carrying these
amortized values over to the anergy budgsts of later years.

The energy budgets for enterprises on the Sunshine Farm
also include energy costs for human labor. The enargy costs for
labar are calcuated by multiplying the hours of human labor by
energy factors. The energy factars are based not on the entire
lifastyle of a farm worker, but an the portion required to support
a farm worker's labor. Richard Fluck (University of Florida) did a
detailed national study to estimate the portions of food, cloth-
ing, shelter, transportation and approximately 50 other goods
and services requirad for a farm waorker to earn a living. Since
the lifestyle supparting farm labor is the biggest unknown in the
energy budgets, the energy costs for labor are presented as a
range acrass two extremes, the Amish at ene end and the aver-
age lifestyle of U.S. farm households on the other. The LS.
factor was computed by Fluck, and the farm ecologist calculat-
ed the Amish factor by use of a study on the energetics of
Amish househaolds and by adjustment of Fluck’s estimates for
Amish lifestyle. The estimated energy cost for labor supported
by Amish lifestyle is about one-third of that for the average U.S.
farmwarker (Table 2}.

Resulis
In the 1985 Lroiler experiment, there was no difference between
the dressed weights or feed consumption of the pasture-raised
broilers and the stationary indoaor breilers (Table 3). The damp,
cool weather limited any differences since the two groups were
separated for only two weeks.

The production of 73 broilers, or roughly 250 Ibs. of edible
meat {Table 4), required 70 hours of labor (Table 5}, 7 million
BTUs of direct and indirect energy in supplies {Table 6}, and less

0.30 {Loomis, 1984

than a million BTUs for amortized iterns in construction and
machinery (Table 7). To produce each BETU of edible meat,
1/0.118 or 8.5 BTUs of energy in fugl, supplies and amortized
itemns were nesdad (Table 8}, Twelve percent of the calaoric feed
energy input and 18.8% of feed protein input were recovered in
the broiler product [Table 4).

Of the 70 total hours of human labor, 45% was spent in
animal care, 35% in slaughier and 16% in transportation (Table
5). Fareach hour of labor input, 13,100 BTUs of energy wete
produced (Table 4).

For the energy in farm inputs, 48% was imported chicken
feed, 21% was electricity and 17% was gasoline (Table &Y. For
the amortized energy in construction projects, 57% was tha
sunshine farm truck and 25% was material items (Table 7).

The inclusion of an ensrgy cost for human laboer increased
the total energy input by 85 percent for the average U.S. farm
waorker and 22 percent for Amish labor (Takle 8). The same also
applies to the ratios for energy input to meat and protein out-
puts. The energy charge for the average U.S. farm labor
decreased the ratio of energy cul/in for broiler production by 40
percent and for Amish laboy, by 18 percent.

CUoL) S Tt ok P ekt s kB 1

e v

‘Table 6. Item Quantity Cnergy (BT1s)
Supply
inputs. Gazoline 2.54 gallong 1,183,000
Electricity 148.84 kwhrs., 1,488,400
Chicken Feed
imparted 1,090.00 Ibs. 3,440,600
on-farm 0.00 Ibe. ¢]
Chicks 75 311,300
flateriat [tarms B.70 Ibs. 132,400
Transport to dealer”  1.154.89 |bs. 535,900
(fuel, feed, materials, machinary)
Toial Supplias 7.091,800

* Transport to dealer acceunls for energy consumed in lransporting input iterms
from their soures of arigin to the dealer where the Sunshing Farm transaction
Wwas made.

= = 3 T e

Table 7. Hara Guantity Energy [BTUS)
Armortized
item Gasoline 0.31 gaHons 38,400
inputs. Material ltems 27.34 |bs. 156,400
Machinery
Sunshine farm truck  16.78 |bs. 366,300
autside or rented 5.00 lbs. 54,000
Transport to dealer 51.01 lbs. 23,700
(fuel, feed, materials, machinery)
Total Arnoriized Hems 628,800
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Flistassion

Tables 4 and 8 include independent animal and poplatior -~ =

literature values which enable comparison between the
Sunshine Farm and conventional broilar praduction. Population
calculations include the energy consumed in raising the hens
that produce the eggs that become broilers. The Sunshine
Farm broiler production does net include population data. In
energy input per pound of protein output (Table 8), the popula-
tion literature valuas are much greater than independent anirmal
valuas. In comparing population and independent animal val-
ues in other ratios of the broiler study, there is litile difference.
This indicates that there is generally oo much variation in tech-
nigue to detect a significant difference between population and
independent animal calculations.

Using |iterature value comparisons is rough ai besi. In
comparing our energy cutput per labor hour input (13,100
BTU/NN to the literature value (374,000), we see thal the effect
of scale and farming technigua on the energy budget is dramat-
ic. The literature value was calculated with the labor input of
one man raising 100,000 birds/yr. Cther procuctivity results
seam to be more scale-independent. Energy and protein effi-
ciency, as well as energy input per meat output and protein
output for our brailer production all compare reasonably with
literature values (Tables 4 and 8).

Wwith the inclusion of a human laber energy charge. the ratio
of energy outfin is significantly less and the energy input per
pound of meat and protein output is significantly greater than
the literature values (Table 8). The efficiency differances are
greater for the average U.S. farm worker than for the Amish
labor  Conventional animal-raising techniques depend heavily
on fossil fuel inputs to replace human labor. It is important to
account for the ensrgy costs in the hurman hands that may be
nacessary to replace fossil fuels in a post-fossil fuel era.

The energy budgets provide a unique perspective in which
to study farming technigues. In Table & we see that more ener-
gy was consumed in electricity than gasecline, mostly in the heat
lamp of the chick brooder, which was the result of rafsing chicks
in an unheated, non-insulated barn in a cocl, wet spring. The
perspective of snergetics therefore educates the farmer to con-
sider an alternative brooder situation, such as tin brooders with
small light tulbs.

The factors that effect efficiency values in raising broilers
are numerous, including choice of breed, quality of nutrition,
amount of time from birth to slaughter, and environmental cir-
cumstances such as the weather. Over the ten years of the
Sunshine Farm Project, energetics values will fluctuate with
these varying factors, especially as managers gain experience
with the pasture pen system.
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Taltle 8.
Eifect of Energy Charge
human labor Mo labor Avg LS Amish
on productivity. charge farm labor labor
Total enargy
input (BTUs) 7.730,300 12,742,800 9,401,100
Energy input/
meat output
BTLY/Ib) 30,700 50,600 374,000
Energy input/
protein out
(BT k) 169,500 279,400 206,200
Energy outfin 01418 071 0.097

* Enargy charge for farm bor was minimal or not charged.

e e 2

Literature Values”

Independent

Animals -~ Population

26,100 {Leach, 1976) —
17,200 {Fluck % Baird, 1980)

124,900 {Leach, 1978)
115,400 {Heimes, 1875)
70,800 {Pimentef, unpublished)
0.10 [Leach, 1976)
011 [Holmes, 1975)
.11 - 016 [Poincelot, 1988}

233,800 (Lodge, 1973)
239,100 (Spedding et al., 1981)

0.10 {Holmes, 1971)
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Seed Yields Of Three Perermial Grains in Monoculiures And Polyculiures

Heather Brumimer

Ahstract

The year 1985 marked the fifth growing season for a perennial polyculture experiment at The Land Institute. Three perannials, grown in
monocultures, bicultures, and tricultures, were monitored for seed vield and plant growth. In 1991, eastern gamagrass {Tripsacum
dachyfoides), a warm-season grass; mammaoth wildrye {Leymus racernosus), & cool-season grass; and lllineis bundleflower (Desmanthus
Hinoensis), a legume, were planied in six cropping treatments in both a favorable (Site 1) and less favorable (Site 2) growing environment,
By growing plants in mixture, we are atternpting to bring about a higher visld in perennial grains. Eastern gamagrass generally vielded
well at Site 1, most notably in biculture with wildrye and in polyculture; vields in these plots have risen steadily for five years. Gamagrass
also grew well in triculturas at both sites. Mammoth wildrye grew better in monoculture and appears to be sensiiive to both interspecific
comypetition and sail quality. Bundleflower/gamagrass biculture yield at Site 2 has been steady for five years. Most plots overyielded, Five
vears of daia suggest possibilities for future experiments that will enable more persistent polyculiures.

Irtroduction

By using the wild prairie as a stanclard for sustainability, The
Land {nstitute is attempling to construct a grain agriculture “in
nature’s image." Such an agriculture would protect and
improve soil quality, feature biotic diversity, resist extreme
weather events, manage pests and diseases, and require faw or
no synthetic chemical inputs.

We are growing perennial grains in simple mixtures in a first
attempt to mimic natural grasslands. Advantages of intercrop-
ping inciude higher yield, protection against pests, reduced risk,
and better use of resources (Gliessman 1886, Vandermeer
1980). For example, growing legumes with athar crops can
provide nitrogen for the companion plants.

Additionally, this research hopes to create a stable agricultural
ecosystern, henefitting both the farmer and the landscape. The
Conservation Reserve Program was established in 1885 to take
highly etedible land out of row crop production and plant it to
perennial plants, primarily grasses. Perennial grasses have exten-
sive roct systems that not only hold the soil against wind and
water erosion, but can also improve soil quality (Burke et al. 1995).

There are four primary questions the Naiural Systems
Agriculture research is trying to answer. 1) Can perennials yield
as much seed as annuats? 2} Can a polyculture of perennial
plants overyield? 3) Can a perennial polyculture containing
legumes provide g own nitrogen fartility? 4) Can a perennial

YVIELD {g m?)

polyculture manage insect pests, plant disease, and weads?
Here | focus on the first two questions.

This study began in 1987, In 18985, we continued manitor-
ing seed yield and overyielding within plots containing three
perennial grain candidates: eastern gamagrass, mammoth
wildrye, and lllingis bundieflower,

Materialz and Methods

The species used in this project represent three types of plants
that predominate on the prairie. Tripsactim dactyloides, or east-
ern gamagrass, is a large, warm-season bunchgrass native to
the Great Plains. It is found throughout the sastern part of the
United States into the Great Plains, and has bean found as far
south as Bollvia and Paraguay (Great Plains Flora Assoclation
1988). Leymus racemosus, or mammoth wildrye, is native to
south- eastern Europe and in the northern desert and semi-arid
areas of Russia, wheie it was used as a food crop when other
crops fall to drought (Buriitt 1986). It is a cool-season grass that
grows and produces seed in early summer, Desmanthus [lii-
noensis, or llinois bundleflower, is a nitrogen-fixing legume that
is also native to the Graat Plains. it occurs from Flerida to Mew
Mexico and as far north as Minnesota (Great Plains Flora
Association 1986).

Figure 3. Bundieflower
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Table 1.
Land Equivalent
Ratina (LERs)

Treatment SRE
Siie 1

Gamagrass wildrye bicullure 1.06

E:;-g;iﬁem Garnagrass/bundlsftower biculture 1.05

polycuiture Gamagrass/wildrye/oundleflower 078

frealmenis. o

An LER-1 gite 2 _ ,

indicates Gamagrasswildrye biculture 1.03

overyielding, Garmagrass/bundleflower biculture 1.01
Gamagrassdwildrye/bundleflower .91

Plots were established in March 1991 at two different sites
at The Land Institute. Site 1 is a lavel Cozad silt loam that was in
continuous wheat until 1980, when it was planted to alfalfa. Site
2 is an eroded, south-facing Kipson-Clime complex soil. After
being cropped for many decades, it was seeded to native
grassas in 1982, At the start of the expariment, Site 1 had high-
er levels of soil organic matter and some nutrients (NQa, total
nitrogen, and potassium} than Site 2 {Fiper et al. 1991).

Plots were planied in a substitutive design in which overall
density was constant (1.46 plants/m®). Eighteen plots wera
established at each site. Each plot was 7.32 x 8.75 m, with eight
rows 0.91 m apart and plants 0.75 m apart within rows. To elimi-
nate edge effects, no data were taken from the outer two rows.

Six cropping treatments weare replicated three times at each
site. Treatments consisted of monocultures of each species,
alternate plant biculturas of lllinols bundleflower with eastern
gamagrass and mammaoth wildrye with gamagrass, and a 1:1:1
randomized mixture of all three spacies.

We evaluated overyielding for all mixtures by calculating
Land Equivalent Ratios {LERs) using the formula

LER=An/Am + Bp/Bm,
where Ap represents vield of species A in polyoulture and Am
represents yield of A in monoculture. The LER represents the
equivalent amount of land that must be planted to monocuitures
to match the yield found in a given mixture. First, the relative
vield, the ratio of the monoculture plot yield to the mixture plot
yield, is calculated for each species. The relative yleids of each
species i mixture are then summed to give the LER.
Overvielding oceurs if the LER=1,

Rasults

Seed vield .

In 1995, eastern gamagrass continued to yield well in all plots.
ost notably, yislds in the triculture plots at Site 1 {yields>120
g/m? and the bundleflower biculiures at Site 2 fyields=60 g/m?)
{Figure 1), In 1993, eastarn gamagrass and lllinois bundleflower
plants at Site 2 sxperienced a cotton rat infestation that dam-
aged many plants and limited bundisflower seed production in
subsequent years.

Mammoth wildrye yields wers high in monoaulture this year
at Site 1. Treatment effects were not significant at either site
{Figura 2). It appears that ihe low soil quality at Site 2 was a
factor in the poor growth of wildrye in latter years,

Owverall, lllincis bundleflower yields are lower since 1892
(Figura 3). Yields ranged from approximately 60 g/m? at Site 1 to
approximately 80 g/m? at Site 2. It appears bundleflower growth
is independent of soil quality.

Qveryielding

At Site 1, the gamagrass/wildrye bicultures ahd gamagrass/
bundleflower bicultures cveryielded in 1995 (Table 1}. At Site 2,
all treatments overyielded, most notably the gamagrass/
bundleflower plots.

Ciscussion

Even in our relatively simple polyculture plot communities, it is
possibie to see the benefits of biodiversity to an agricultural
acosystem. Some perennial grains produce higher seed yields
in mixtures, polyculiure plots can overyield, and the system
supplies some of its nitrogen needs.

1893 1934, 1895
110 087 107
IRE 1.02 1.02
126 1.00 0.98

— 150 153
— 100 2.01
- 122 .31

Treatmet effects were evident in sead yvields. Eastern
gamagrass grew weil in triculture at Site 1 and in biculture with
Niinois bundleflower at Site 2. The results suggest that gama-
grass/bundleflower is a positive plant associgtion in which
bundleflower supplies soil nitrogen to the grass.

In the polyculture plots, mammoth wildrye declined steadily
after 1993. The increase in wildrye vield at Site 1 in 1995 may
have been due to a very wet, coel spring. The eveniual disap-
pearance of wildrye from Site 2 accards with what we have
seen in native prairie; poorer soils tend to feature low represen-
tation by cool-season grasses (Piper 1995). Overal,, Kansas
may be a relatively unsuitable climate for this cool-season plant.

Year-to-year vield has not fluctuated greatly in tlinols
bundisflower monocultura plots at either site, which suggests
that an eguilibrium has been reached. In the spring of 1985, we
attempted to replace plants grazed by cotton rats during the
winter of 1993-1894. This attempt was only partially successful
as many of the seediings transplanted did not grow. It appears
to be difficult to place bundieflower seedlings into an estab-
lished gamagrass stand.

Loss of many Hinais bundleflower plants to small mammal
grazing at Site 1 had not ccourred in previous experiments.
Higher than normal rodent populations most likely resulted from
the record high precipitation in 1393, This serves as a warning
about unforeseen polyculture effects—namely that winter cover
can provide habitat for destruciive creatures.

The high LER for gamagrass/bundleflower at Site 2 was
due to a high gamagrass relative yield. In all LERs, gamagrass
accounted for most of the overyielding sffect.

One of our greatest challenges has been to dasign perenni-
al grain plots that are diverse, persistent, and productive over
several years, Even a three-species mixture is vulnerable to the
loss of ane or two compeonents. Other biodiversity research has
shown that adding more types of plants to a system can con-
tribute to its resiience. We could enhance our polycuitures by
adding more representatives from the warm-season grasses,
cool-season grasses, legumes, and composites.
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Twensy Yeuars of Friendship

Matthew Logan

Anniversaries provide us with opporiunities to celebrate,
reflect, and assess. Dut they are more than milestones
marki ng the passape of time. Reflecting on the past can
help give renewed purpeose and meaning to our daily
work. Anniversaries are reminders ol dreams old

and new.

The T.and Institute began with an audacious dream
iwenly years ago. Who could have imagined a place in the
middle of Kansas, far [rom the so-called centers of
learning, where people could discuss, tnvestigaie, and
wark toward a way of life that places priarity not on
convenience #nd contrived abundance but long-term
sustainability? Well, if you have read ihrough this
Land Report yvou know how the dream has been realized,
This issue is a tribute to everyone whao contributed to this
place’s success,

Scorcs of people have left their mark, We owe huge
debts of gratitude to such people as E. F. Schumacher,
Paul Sears, Wendell Berry, and Donald Worster whose
thinking still provides a solid philosophical base for our
explorations. The staff over the years has scrved the mis-
sion of The Land Institute remarkably well, even in times
of difficulty. And, as this Land Report shows, Thana
Jackson’s presence is sUll deeply felt and appreciated,

The Land Institute would not be here today, however,
without the committed support of our Friends of The
F.and, Fund raising letters have reduced it lo a clichg, but
1 want you to know thal “your support does make uw dil-
ference.” That difference here has been no less than the
margin between failure and success. When a fire
destroyed the original classroom building in 1976 after
only a few weeks of use, Fricnds responded with gills of
building materials, books, tools, time, and money to

Invest

restore the dream. In subscquent years, the generosity ol
our Friends enabled The Land Institute to build a preen-
house, acquire Lhe Sunshine Farm, and remodel the old
school in Matficld Green.

Today, the suppert of Friends is just as vital as ever,
Your gift this year wilt allow us to add a new plant
scicnlist 1o our stall, 1L will purchase seed [or our experi-
mental plots and defray the interns’ living expensces in the
form of stipends. Your support will guarantee that the
Prairie Festival continues (o attract first-rate speakers,
artists, and aclivisls, The Land Keport, Visilors Day, and
our newly developed summer workshops for rural educa-
tors would not be possible without your contribution.

Haueh [all you are no doubl inundated by appeals from
worthy nonprofit orgenizations. As you read ihis Land
Report and the next (it will contain highlights of the past
vear in an annual report}, T hope you'll keep in mind that
what we do s grassroots tesearch, We do not enjoy lal
government rescarch contracts. Corporations rarely
support our work. Because our approach to science—
integrated, cooperative, non-reductionistic—1s so
uncommon, we must call upon our Friends across the
globe to keep these ideas prowing. Through the yvears you
have responded collectively to our requests with
exlraordinary generosily,

The twentieth anniversary will soon pass, and with it
our nostalgic musings about the “good ol’ days.™ But the
need Lo keep {his work on course will not be diminished.

I hope you will beeone a perenriaf Triend of The Land by
making a gift and telling a friend or colleapue abourt your
support for our work., With your help, we look lorward Lo
another challenging but rewarding twenty years.

{ want io be a perennial Friend of The Land

in The Land Institute!

The wark of The Land Institnie is based
on a vision of o way of agriculture—and
o way of life—that protects the long-
term ability of the earth to suppori a
variety of life and culture. £f vou share
this vision and would e 1o get more
getively involved i malking ir a veality,
beeome a riend of The Land,

To be a Friead of The Land and receive
The Land Report, please send your gift
toclay, Clip this coupoen and refurn it
with yeur payvment to:

The Land Institite
2440 E. Water Well Road
Salina, K85 67401

Here’s my tax- deducnbi’e gift Lo support Tﬁe Fand Instituie’s programs in Nataral
Systems Agricoltuve, The Sunshine Farm, Internships and Matfield Green.

525 335 $50 K1k haTL T
Mame . _ [ - ——
Addiess ___ - e
City _ . Stare Aip

My company has a Matching Gift Frogram that will increase my gifis.
The necessary forms are enclosed.
My company

My spouses amnpany_
Payment Meihod
My check, made payalie to The Land Tustitute is enclosed.

Charge my VvisA _ MasterCord
Aceount number____
Expiration dafe / Signature __ _
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