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THOUGETS ON THY
NaroraL HISTORY OF EDERN

Wes Jackson

In the late 60s, when § was Leaching al Kansas
Wesleyan, 1 would drive around in the Salinc County
countryside from time to time looking at rural
property as a place to build a house, bave a small
homestead to round out what F considered then the
perleet life of teaching in a small liberal arts college
and coaching the track team. The three children my
wife and [ had planned on were all born.

On several occasions T found myscll parked at
the end of an old iron bridge which spanmed the
Smoky Hill River south of town a few milcs. On the
east side of the river there was a high bank which
overlooked the Smoky Hill below and a beautiful
flood plain opposite. 1t was the strip along the high
bank to which T was most attracted, for It was a strip
that had becn broken, farmed and returned long
enough ago that native grassland had been
re-established. Two ravines, one major and one
minor, had cut their way toward the river, and
spreading from these cuts were featurcd such trees
as burr oak, green ash, black walnut, hackberry, and
box clder. There were the usual accompanying poi-
son 1vy and grape vines, The gray dogwood and
sumac were spreading into the prairie,

Tt was an idyllic spot, and my most favorite of all
places was a high point where T could look down on
the ripple created by the outcropping of the
Wellington shale. It was more than an exquisite
experience to sit there. 1 am tempted to say that I
meditated on the wonders of nature, but T doubt
that. For some reason I was always alonce. Inever
feli like having anvonc with me. At this time I was
not interested in hunting the game the place
featurcd, be it pheasant, quail, cottontail or sguirrel.
Nor had T any desire to fish the stream. The place
was Eden.

Somehow T learned that an clder childless
couple, by the names ot Bessie and Loyd Wauhob,
owned this little strip. They lived across the river
and across the road. T went to see themn and
expressed my interest in purchasing a small picce
nearest the road, three acres maybe. Bessie and

Loyd had never sold any land 1o anyone. Bessic’s
dad had always told her to never scll any of her
farmland and she had stuck toil. But there was an
entry point, it seemed to me, for the land 1 had in
mind to buy was so erodable it had been abandoned
as farmland., While both Bessie and Loyd agreed
with my assessment of the land’s quality, they
remained reluctant 1o scll. They were not the kind
ol pecople one should push, but 1 did return to visit
with them a few times and cven offered to pay as
much as $1,000 an acre for (three acres. They finally
agreed 1o scll, but protested that $1,000 an acre was
too much and that I need only pay $300. A deal was
struck., Frank Norton became my lawyer, the papers
were drawn up and payments on the land were made
t0 Bessie and Loyd on a monthly basis.

Of course, T wanted to start building a house
right away and raisc the children in the country. My
wifc agreed, and so T went to the proper government
offices to obtain the permils tor construction and the
seplic system. At the courthouse they asked to sce
my plans, Did [ have any blucprints? 1 had none.
But therc was a tablet on the counter which I turned
toward me and simply drew a squarc representing 36
feet by 36 feet, added a couple of doors and declared
that, “Here are my plans.” They werc approved.

The county was more concerned aboul the septic
system and sent a man out to obtain a “perc” test,
[rom which was derived an estimate as to the
number of feet of laterals T would need. Being
conscryative I doubled that length and, instead of
usiog the regular limestone which would flake off
and form a crust, spent extra money for much
harder limesione.

For several months we did nothing to the place.
We lacked the money to start. My family and 1
would frequenily come out to The Land, as we
called it, to pienic or walk around (and that is how
The Land Institule got its name -- a mere extension).
A decision was made as to where the house should
go. Tt should more or less parallel a sloping bank
down to the river just north of the ravine, which had
once been a place from which poeor quality coal had
been harvested. Thuilt a small construction shack
out of hollow vencer dormitory doors that had one
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or more holes kicked in on one side by not yat -+ -
civilized college boys at Kansas Weslevan. [ added a
$25 lab beneh out of Weslevan's old science building.
I had power and water run to the shack. Water

had to come from a well Nick Fent dug north of

the road. Power and water lines went in the

same trench.

The International harvesier dealer rented to me
at five dollars per tractor hour an industrial tractor
with a back hoc and a Itont end Joader. 1 went to
work digging the bascment, which was to be a walk-
out aflair, iilled at the back but mostly open on three
sides. Afler more or less mastering the controls on
the backhoe, 1 was able to dig the ditch lor the later-
al ficld and the hole for the septic tank. T dug the
lcoting making it two to three fect wide and about
that deep. Miscellaneous picces

woimar, it goes back and forth. For me, a cognitive
switch Tad beenthrown that has never been
thrown back, =~~~

One interpretation of the Genesis myth may be

that our fallen condition is the conscquence of insist-

ing that we be participants in the creation by
partaking of the Tree of Knowledge rather than the
Tree of Life. As [ participaled in the Creatlon, as a
technological creature, I destroyed something
whole, which is to say, Holy, My family and I, like
all others, wanted a home. Had | met the shelter
need in & minimal sort of way would Eden have
remaincd? We’ll never know. [ do know that my
perceived need at the time was probably not a real
need, so my perceived nced was mosily culturally
determined. But I did say mostly, not entirely.

. Bess and Loyd continued to

of iron, including old bicycles and
tricvcles, served as supplemenial
reinforcement for the conerete
walls. Using mosty scil-built
forms, I intended for the walls to
be 10 inches thick,

it until we eventually owned 28
acres. Our design on the place
expanded from the original three
acres to now include 28 acres,
Back from the river now grow

(I measured one recently, it is
closer to 11 inches.) Construction was unconven-
tional and included the use of local trees lor beams
and inside paneling,

When 1 needed to rest, T often ambled over to
the river, to the same spot where T had stood before
construction began, and looked down and out and
arcund. Nothing had changed beneath where [
stood or sat. The Wellington shale was still there
generating the ripple. The rustic iron bridge — which
should never have been a part of Eden but somchow
was — $till hung over the river.  The fields on the
opposile side were the same. The large woody
ravine was still to my lett. But Eden was gone, T
tried to bring it back by opening and shutting my
eyes, trying to image what it was, bul it nevey
returned or even came closc. T finally realized that
Eden was gone for good., Apparently, the very
exercise of what makes us human, in that place, had
driven what somc would call “the spirit” away. 1
could now understand the biblical meaning of the
angel with the flaming sword which denies access
to Eden.

Art Zajonc in his book Catching the Light has
helped me understand that the natute of cognition
involved in the design of an cxperiment to deter-
niine whether light is a wave or particle determines
whether one will perceive & wave or a particle.
We’ve all seen drawings which flip-flop - sometimes
one sees a beautiful voung woman and at others an
old woman. You can’t see both at once. In the casc
of wave vs. particle, or beautitful maiden or old

various fruil treey, including
organic apple trees which bear wormy fruit in a
habitat stilt safe for deer, wild turkey, bobeats, quail,
pheasant and non-verbal serpents not at all tempting
us and indeed less onerous and certainty less poi-
sonous than the vy along the big ravine. Three
deccades since 1 first experienced Eden and nearly
three decades since [ lost it, there is now a sand box
and a playhouse for grandchildren tucked under the
river bluff trees less than 530 (cel from the Edenic
spot. A sweat-of-the-brow sponsored flower and
vegetable garden grows profusely over the lateral
field, and the shade and pleasing form of native and
exotic trees planted as saplings early on — all
watered from the Nick Fent-drilled well — bring
delight to this participant in the Creation who some-
times thinks the loss of Eden was a bargain.
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REFLECTIONS ON TWELVE YEARS
AT THE LAND INSTITUTE

Jon Plper

T arrived fresh from the university in August ol 1985,
with my wilc Beth and son Joshua (age 11%) in tow,
0 assume my new position al The Land Institute. T
was excited about exploring a diverse agriculiure
based on polyculturcs of perennial grains, After
becoming aware of big-scale agriculturc’s harmful
effects on the soil in the Palouse region of
Washington Stale, T was intrigued by the idea of an
agroccosystem that behaved like a natural grassland,
featuring diverse arrays of perennial grain crops to
protect the soil from crosion and contamination.
Whatl appealed to me was the application of ccolog-

cal principles, gained from studving natural plant

We have not entirely lost the sense of playful-
ness, but now the Land exhibits a higher level of
professionalism. Statf relationships, although still
warm, are more collegial rather than tamilial. The
work certainly carries a morc serious tone. There is
more of a sense of urgancy about the work. We
always joked about changing the world. Now, T
think, we expect to.

Probably the most visibly dramaltic chunges have
oceurred 1n the physical place. Twelve years ago, the
classroom building was the center of all activity. In
the fall, classes and warm-up discussions were held
five mornings a week upstairs; seed cleaning, weigh-
ing, and data analysis took place downstairs in the
afternoon. The classroom building was a lot more
rustic and funky then. There were nooks and cran-
nics cvervwhere filled with dusty old treasures, O1d,

old (back Li the seventies)

communities, to sustain our
means of feeding ourselves from
the soil. The work was, and

continues Lo be, unigue. Tn the

environmental literature had
accumulated on shelves along
the walls. A sloping south wall
was fitted with a bank of semi-
functional solar heat collectors
(car radiators painted black}.

subsequent twelve vears at The
Land, I have seen a lot of changes take place. Many
people have come and gone, we have acquired new
land and buildings, and started bold new projects.
Yet, the overall visicen and long-term goals of the
organizalion have remained remarkably constant.

Although The Land’s vision has remained
steady, the place has a different quality now than
when I arrived. Much of The Land Institule’s daily
ambiance then flowed from the personality and
devation of Dana Jackson, who oversaw the intern
program. For Dana, The Land Institute was like an
extension of the home, and its staff and students
were like extended family. The garden, househeld
animals, and orchard were her domain, and she
invited us to participate with her in their livelihcod.
There was a great deal of playlulness about the daily
routine. Some days, the community of stall and
interns felt ke a summer camp.

There was also a big column in the middle of the
room thal housed rock for thermat mass. Then, as
now, both up- and downstairs were heated with
wood stoves,

The classroom building was renovated in
summer 1987 following a violent windstorm that
damaged the roof. New carpet, bookcases, and
paint were added, floor ducts and the rockpile core
were removed, and the south wall was extended and
made vertical with additional windows for more
light. Then, later, an cast extension was added to
provide an entryway mudroom and bathroom, and
the basement was renovated to make more livable
room for interns. The classroom remains a terrific
space for class discussions as well as an intimate
setting for public lectures.

in terms of facilities expansion, 1986 was a
watershed vear. We purchased and occupicd both
the Krehbiel House office building and the 72 acres
on Ohio Street and Water Well Road. Within the
Krchbiel House, we created desperately needed
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offices for research and administrative stalt, housed
the ceology & agriculture research library, and orga-
nized the sced room, the repository for our precious
plant breeding stock. Construction of cur 1400
square-foot research greenhouse scuth of the office
commenced in carly 1987,

The interns are a central fixture of The Land
Institute. Oftentimes, a visitor will remark on how
much he or she enjoyed the conversation with the
intern who conducted a tour. Interns are {resh and
idcalistic; they help keep the place youthlul, We joke
sometlimes about the “generic intern.” In fuct, the
profilc of a typical Land Institute intern has
remaincd remarkably similar over the years, They
are intelligent, 1dealistic, environmentally and
socially aware, and committed to more ecologically-
appropriate life siyles. In the seasonal cycle, interns
continue to attend class, conduct field research, and
contribute to construction and maintcnance. At the
end of each term, the intery rescarch presentations
at Kansas State or the University of Kansas always
malke me proud.

There have been a few changes among the
interns, probably reflecting changes at The Land
Insiilute, as well as in the culiure at Iarge. [n 19853,
students accepted into our program were coming out
of such traditional scicntific disciplines as biology or
solls. Now, they arc just as hkely

Son Piper felps 7
Hayies idewiify profvie plats,

Finally, during my tenure, the research has
changed, too. There has been a marked shift away
[rom many diverse research projects toward a
stronger locus on fewer, more cxlensive studies.
Although rescarch in perennial grain polycultures
had primacy when I came, many of the projects were
small, unlinked o one another, and rarely carricd
over from ong year to the next. Some of the experi-
ments were designed o ways that made them
difficult to interprel. Now lareer-scale, longer-term,
potentially-publishable rescarch is the norm. What 1
have been moest happy about is more publishable
research; it contributes to long-term credibility for
the institution. Some of our supporters may accusc
us ol caving in to the scientific establishment. The
lact is, rescarch publication is the coin of the scien-
tific realm. Research. That’s

to be the product of a multi-
disciplinary environniental
studies program designed in the
1980s. Sometimes this means that
an incoming intern is not as well

where we'll leave our mark when
all is yaid and donc.

The doen years T spent at
The Land Tnstitute were a gilt 1o
me. F only wish that every person

Eri

trained in basic biclogy, genetics,
or botany as his or her predecessors. When I first
arrived, ten interns and several research staff were
devoled to perennial polyculture research: plant
breeding and polyculiure studies. Presently, we fund
eight interns, five of whom arc busy with various
aspects of the Sunshine T-arm project.

Perhaps more interestingly, T have also pereeived
a change in interns’ personality profiles, Tnitially,
there was a fair amount of mutual derision and
judgment ot one another’s life style. Although The
Land Tnstitute has never discriminated on the basis
ol dictary oricntation, interns who consumed meat,
collee, und sugar often did so “in the closet.” Interns
now are much more relaxed aboul cating and trans-
portation preferences. They are much less
judgmental {or at least less vocally o),

could have the opportunity to
interact with the quality of statf, students, and
visitors, engage in the high level of discourse, and
experience the humble cxeelience that characterizes
this place. T thank the organization and its Friends
for their generous support and wish all the best
success [or the Tuture.
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At The Sunshine Farm

Farmer’s Field Day, August 2rd. The Tand
Institute’s Sunshine Farm hosted its second annual
ficld day for farmers and agricultural researchers.
Vigitors toured the 150-acre research and demon-
stration farm with Marty Bender, project ecologist,
and Jack Worman, farim manager and local
Percheron draft-horse breeder. Projects included
the biodiesel tractor, oilseed press, portable broiler-
chicken pen, free-range egg production, drafl horscs,
a photovoltaic array for producing electricity, 50
acres of narrow strip-cropping, rotational grazing of
Texas Longhorns, and soil quality testing.

in Matfield Green

“Learning in Place” Semmer Teacher Workshops,
Fume F6-20, Tn Jung, stall fromn The Land Institute
and Emporia State University taught a five-day
wotkshop to 27 educators from the Flint Hills of
Kansas and three from Howard, South Dakota, The
workshop taught teachers methods to help students
understand and value their home communities (see
article, page 13). Workshop attendees went on field
trips led by a botanist, a rancher, an historian, and a
photographer, all specialists who view the landscape
with “different eyes.”

Natural Systems Agriculture Program

“Notural Systems Agriculiure: Multiple Challenges
te an Existing Paradigm,” Ecological Society of
America Meeting, Avgust 10-14, Albuguergue,

New Mexico. In a symposium organized by Land
Institute ecologist Jon Piper, nine scientists will pre-
sent papers on natural systems agriculture research
at the 82nd annual meseting of the Ecological Society
of America {ESA). This is the [irst natural systems
agriculture symposium to take place al the ESA
annual mecting,

New Perennial Polvculture Plogs. The Land
nstitute established two new perennial polyeculture
research plots this spring, one in the area known

as the “quarter section” and the other in the

“72 acres.” The new plots were planted with rows ol
The Land Institute’ four “star” prairic perennials:
castern gamagrass ( Tripsacum dactyloides), inois

Sunshine Farm soil gquality testing

bundleflower {Desmanthus illinoensis), mammoth
wild rve (Leymuys racemosis), and Maximilian sun-
Mower (Heliunthus maximiliunii).

Ongoing projects. Perennial polyculture and gama-
grass breeding projects, begun in 1996, continue into
their second year. 'T'he community assembly project,
designed to discover whether more diverse mixtures
of perennial prairie plants form more stable, weed-
free communities than less diverse mixes, continues
into its fourth year.

Intern Program

New Natural Systems Agrviculture Corricufpim. Rob
Peters {education director), interns and other
research staff are developing a new interdisciplinary
curriculum in Natural Systems Agriculture to be
used in the fall term.

Fuest lecturers. Ten academics from the Midwest,

West Coast, and Sweden lectured to Land Institute

interns this year:

s Karl Zimmercr, Geography, University of
Wisconsin, Madison

¢ Charlie Sing, Human Genstics, University of
Michigan Medical School, Ann Arbor

The Land Report 7



s Angus Wright,
Fovironmental Studies,
California State
University, Sacramento

¢ Ray Dean, Electiical
Engineering and
Computer Scicnces,
University of Kansas,
Lawrence

» Buz Brock, Economies,

Madison

& John Doran, Soil
Science, USDA and
University of Nebraska, Linceln

» Lennart Salomonsson, Torbjiérn Rydberg, Johanna
Bjtrkland and Lennart Karlsson, Swedish
University of Agricultural Science, Uppsala,
Sweden.

Lheiversity of Nehraska

Bender listen to Johu Doran, visiting scientist from the

Miscelloneons News

Wanhob Prairie Acquired.

. The Land Institute acquircd
the neighboring 10.3 acre

- Wauhob Prairie, which it
had been leasing from the

- owners since 1986, The

¥ Wauhob Prairie has one of

* the highest concentrations

, of plant species diversity in

: Kansas.

“Grassiands” Narration,
Wes Jackson narrated
Eugene Friesen’s “Grasslands,” a musical celebra-
tion of the prairie by The Paul Winter Consort and a
140-member orchestra and chorus, Performances
were held June 7th in Arkansas City and in Salina at
the Smoky Hill River Festival on June 14th.

PRATRIE FESTIVAL 1997:
“FrepinGg Our WorLp AND Having It Too”

Douglas Huynes

The 1997 Prairie Festival of lours, Lalks, and art
kicked-oll with a bonfire party on Friday cvening,
Mav 23rd. For the firsi time in several years, we
had little rain, and folks were not trying to salvage
their cars rom a sea of mud in The Land

Institute woodlot,

The 1997 Prairie Festival’s theme, “Feeding
Our World and Having It Too,” expressed the hope
that sustainable agriculture can feed the worlds
people while helping protect wildlife and natural
ecosystems.

Adfter The Land Tnstitute’s Managing Director
Ken Warren officially opened the Prairie Festival on
Saturday morning, Bill Kurtis presented the keynote
ialk in the Big Barn. Bill 18 a journalist for CBS
News and public television, who bas traveled on
assignment from the Brazilian Amazon {o Africa’s
Sahel, reporting on science, nature, and native cul-
tures. In his talk, he described the people he has
seen in developing countrics and their efforts to

(L 1o B) Praivie Fest speakers Don Duvick, Dan Luten, Weys
Jaclson, and staff member Joan Olsen,

survive environmental destruction. Bill told slorics
of his visits to remote areas of the world, including
the Nepalese mountain valley of Shangri-La, now a
national park.

Saturday morming’s other talks focused on
how to keep rural communities cconomically and
culturally vital, while preserving the natural
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landscape on which these places depend. Jim Lentz,
whose talk is featured on page 13, told of
educational reforms in his hometown of Howard,
South Dakota that arc prompting young peoplc to
remain in the community. Joyce Wolf of the Kansas
Land Trust explained how she helps rural
landowncrs preserve their land for agriculture and
conservation when it is threatened by development
and high taxcs. Finally, Brian Donahue, former
director of education at The Land Institute,
discussed his ideas for preserving forested land in
suburban arcas in a talk entitled “New Roots for
Silviculture; Reclaiming the Common Dorest.”

Four scientists spoke on Saturday afternoon and
Sunday morning. Bill Leighty gave an extensive
slide show prescnting evidence that global oil
reserves are rapidly declining. He argued for alter-
native energy rescarch by groups like his company,
Alaska Applied Scicnces Ine, Rob Peters, Director
of Education at The Land Instituie, followed
Leighty with a presentation entitled “Red
Cockaded Woodpeckers, Landowners,
and the Illusion of Certainty.” An adapted ¥
version of Rob’s talk appcars in this issue &3
of the Land Reporf. Agronomist and :
retired Pioneer Seed Company executive
Don Duvick shared his insights on how
agribusiness and biotechnology arc chang- ¢
ing the naturc of food production, and
University of California-Berkeley
Emeritus Professor of Geography Dan
Luten presented “A Categorical
Castigation of Carrying Capacity Plus
some Sequels.”

Tn addition to thesc talks on the
Prairic Festival’s theme, the weekend
included artistic presentations and enter-
tainment. Anm Zimmerman, a rcgular
performer at past Prairie Festivals, sang
folk songs, including a tune inspired by
her time as a Land Institute intern. Dancer Joan
Stone returned aficr ten years to perform a solo
piece entitled “The Space Between Grassces and
Trees, Grief and Mcmories,” and Denise Ulrich of
Chasc County High School and photographer Terry
Evans presented a photo exhibit created by Chase
County students called “Seeing Homeland.” Writer
Janisse Ray [rom rural Georgia represented the lif-
erary arts at this year’s Prairie Fest, rcading from her
chapbook Naming the Unseen, a collection of nature
poclry inspired by the landscape of the Southeast.
Onc of Janisse’s poems appcears in this issue ol the

- Land Eeport on page 22, As every vear, there was &

barn dance on Saturday cvening,

Wes Jackson opened the Sanday afternoon
scasion by presenting the 1997 Land Lostitute
Recognition Awards to Jon Piper, Land Institute
ecologist, and Sam and Terry kivans, both present or
past board members and longtime Friends of the

Land. Wes honored Jon Piper for his twelve years of

distinguishcd service, presenting him with a framed
Terry Bvans photograph ot The Land Enstitute. Wes
recalled Sam Evans’s instrumental role in founding
The Land Institute in 1976 and praised his continu-
ing commitment to its canse. Sam’s wife Terry Evans
was honored for her enduring efforts as a board
member and arts associaie. Terrys work continues
to spread the mission of The Land Institute [ar
beyond Kansas. Both Sam and Terry were given
framed prints of Wendell Berry poems Ln apprecia-
tion of their contributions,

The 1997 Praivic Festival concluded with two
local voices. Native Kansan Angus Wright alerted
the audience to the environmental movement’s
self-destructive tendency for milleparianism and

doomsday predictions. Wes Jackson followed
Angus’ remarks with a prophecy of his own, ETc
warned that unregulated biotechnology would
reduce crop diversity and threaten sustainable
food production.

As in other years, tapes of all the Prairie Festival
tatks are available for purchase from Perpetual
Motion Unlimited of Boulder, Colorado,
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Selected Recordings Erom

Prairie Pestival 1997
Feeding Our World and Having fi Too:
How Can We Combine Susiainable Farming and Forestry with Protecting Biodiversity
Presented by the Land Institute « Salina, Kansas = May 24-25, 1997

Saturday, May 24

_§ Feeding the World and Having it Too: How Can We Combine

Sustainable Agriculture and Forestry While Mainiaining Biodiversity Bill Kurtis
-/ Educational Food for a Starving Rural America Jim Lentz
83 Saving the Family Farm and Other Special Landscape Features Joyce Wolf
_ 84 New Roots for Silvicolture: Reclaiming the Common Forest Brian Donahue
- food Circles: Coanecting Producers and Consumers Panel with Doug Walton moderaiing
86 Red-Cockaded Woodpe'ckers, Landowners, and the Wuosion '

of Certainty Rob Peters
& Global Encrgy, Global Climate Change Bill Leighty

Sunday, May 25
801  Biology, Society and Food Production: New Concepts — Old Realities Don Duvick
___. SU2 A Categorical Castigation of Carrying Capacity Plus Some Sequels Dan Luten
___ S04  Naming the Unseen Janisse Ray
___ SU5  The Affluent Society: Can We Have 1t? Do We Want It? Angus Wright
__ 806 Clearcuttinyg the Last Wilderness:

Compromising the Genomes of our Major Crops Wes Jaclson

Total # of Tapes __ x $8.00 = Name
_ I'“u“ Set(s) X $‘9SUU = Cumpm}r Na]'nc
Subtotal: Address
For Mail Orders within the U5, add Shipping and Handling: City,

£1.50 first tape, $.50/each additional tape (§ 18.00 maximum)

@@E‘“@@@@ﬁg M@W&b Lonliraitod

Slate

Zip Cerle .

(Please note: Two lape sets consist of 4ee tapes!)

For Canada/Mexico/Ovarseas Mail Brders: Phone{ )
For Canada, OUBLE shipping amount.
For Mexico/Overseas, TRIPLE shipping amount.
Orders are sent Air Mail and are guaranteed for 60 days.

Grand Total:

Mail Order Payment Policy Credit Card: __MC__VISA__ Discover

We avoept checls or toney orders (S Funds Only) and MC, VIS4 ot Discover
credit cards. Credit card purchases may be made by fax or phons,
ot hy filling ot this form and mailing it fo; Card# Exp.
Ferpatual Motion Unlirsitesd
1705 14th Street, Suite 395, Boulder, Calorado §0302
Fhone: (303) 444-3158 » Fasx: (303) 444-F0%7

Signature
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PrLANT BREEDERS DEVELOP
PrrENMIAL (CROPS

[Fawid YVan Tassel

As part of The Land Tnstitnie’s cfforss {v develop Natural Systems
Agriculture, we are developing ties with other vesearchers who breed
perennial crops. This article veporis on work by two researchers:
Stephen Jones is developing lines of perennial wheat, ai preseni an
annual crop. Chester Dewald is improving the yield of eastern
gamagrass, a wild perennial plans, so that it will be a more sultable
crop plant, Fastern gamagrass is ene of the four “star” perernia!
crop planty also being developed by The Land Instituse,

f’gg Dr. Stephen Jones and his colleagues at
Washinglon State University are optimistic about
developing lines ol perennial wheat for use in the
Pacific Northwest, In a May, 1997 article in Wheat
Life, published by the Washington Association of
Wheat Growers, they described the advantages of
percnnial wheat. One is drought-hardiness —
because perennial wheat has a well-established root
system that survives [rom year to year, it tolerates
dronght better than annual wheat. Growing
perennial wheat also causes less soil crosion than
annual wheat becausc perennial roots hold the soil
better and because farmers do not have to cultivale
every year. Joncs envisions perennial wheat bringing
into production highly crodible land presently sct
aside in the Conservation Reserve Program (CRP).
In additicn to conserving soil, perepnial wheat
would save farmers moncey because they would not
have to plant cvery year

With current strains of perennial wheat, grain
yields are about 70 percent of annual wheat yiclds.
In the past, these low yiclds caused researchers Lo
abandon development of perennial wheat. Today,
however, perennial wheat looks more attractive
because of lower planting costs, crosion control, and
the possibility of nsing CRP land. Also, farmers can
make extra money by selling straw from perennial

wheal as a by-product used in making paper or fiber
board, Farmers growing annual wheat often cannot

sell straw because they must keep it on their fields to
reduce soil erosion atter cultivation,

Perennial whoat was developed from hybrids
between high-yiclding annual wheat, genus Triticum,
and species of naturally perennial wheatgrass, genus
Agropyron. Although these hybrids were back-
crossed with wheat to maximize wheat-like
characteristics, they still contain several wheatgrass
chromosomes with genes for perennialism.,
Wheatgrass itself has been investigated by the
Rodale Rescarch Center, Cutztown Pennsylvania,
for development as a grain crop.

\# Eastern gamagrass 18 a wild perennial
relative ol domestic corn, native (o North America,
but differing [rom other native grasscs in having
large seeds, Chester Dewald at the USDA Southern
Plains Range Rescarch Station, Woodward,
Oklahoma, has been breeding gamagrass for over 20
years, working (o increase seed yield. In its current
form, gamagrass produccs too few seeds to be a
successtul grain crop, and its primary use is as a
high-quality torage plant (ot cattle.

A breakthrough in gamagrass breeding came
with the discovery in the wild of a single mutant
gamagrass plant called a gynomonoccious sex form
(GSF). Nermal gamagrass plants carry secd stalks
that bear both lemale and male flowers, with only
female flowers producing seed. In GSI mutants,
sced stalks bear mostly (cmale flowers — few males —
s0 GSF mutant plants can preduce much more secd
than normal. Having few malc [lowers, they are
dependent on pollen from non-G5SF plants to
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showing predominarely female flowers. The GS¥ sirain will
produce much maore seed per stallc then normal pamagrass.

fertilize the female Nowers and produce seed.
Compared to normal gamagrass, the first GSF plants
were weak and susceptible to disease.

Woodward and his colleagues were able to
develop more vigorous, disease resistant lines of
GS5F plants by selectively crossing them with
vigorous, normal plants. But how could they devel-
op GSF plants that bred true, given that cvery
generation would need pollen from non-GSF plants
in order to set fertile sced? The answer was to
develop a strain of GSF plants that produce seed
asexually, with no {ertilization by pollen needed.
Becausce the secds contain no male genetic material,
the scedlings they produce are genetically identical
to cach other and the female parent - all grow up to
be identical GSF plants with heavy seed production.
Nomnetheless, the asexual reproduction does notl
work perfectly. Although the asexual GSF plants do
not require male genetic material to sct seed, they
do still require presence of pollen as a biochemical
trigger to begin seed development. To satisfy this
need for pollen, Dewald and his colleagues have
developed populations of plants that consist mainly

Stalk of gynomonoecions sex form (GSF) of eastern pamagrass

ol highyielding GSF types with just enough normal
iypes to produce the necessary amount of pollen.,
The breeding project is alse working to increase
the number of gamagrass flowers per head by
wncreasing the number of branches on each tlower
stalk and increasing the number of rows of tlowers
per branch. {The many rows of kernels on domestic
corn arc the result of past breeding to increase the
nwmnber of (lower rows por branch.) Other gosls arc
Lo synchronize the time at which plants flower to
make harvesting easier, increase leaf width to cap-
ture more sunlight, breed for stronger, thicker stalles
to support extra seeds, and reduce the tendency for

seeds to shatter (fall off the heads before harvesting).

Lk TSN I il

gamagr'a.s# stalk ﬁow:ng both male and

¥ 7

Normal eastern
female flowers,

The Land Report {2



]
;
A
e
#

iz
I.
E:
B

Tt LENTZ SERVES “EDUCATIONAL FooD
FOR A STARVING RURAL AMERICA”

Douglas Haynes

Buased on a tatk by Jim Leniz at Praivie Festival 1997

As pringipal of Howard High School in Howard,
South Dakota, Jim Lentz has made curriculum
changes that alTect not just his school, but his entire
community, a town of 1,000 people. Lentz’s 1997
Prairic Festival speech, entitled “Edacational Food
for a Starving Rural America,” told how Howard
students use their own community as a classroom,

with ficld projects on Howard’s history, cnvironment,

Even physics lessons can be taught in the
community. A physics tcacher at Howard High
School took students to the local grain clevator
during harvest scason. Al the elevator, the students
calculated the number of soybeans in 4 pile one
block Tong, hall 4 block wide, and forty leet high,
They also found that if the beans were laid end to
end they would stretch around the world 3.5 times.
‘When the students were finished calculating, the
teacher told them to “rcalize how connected your
small piece of the world is with the rest of the planet.
The soybeans that grow here are literally stretched
around the world (o feed people,”

The second belicl underlying

and economic and social issues.
“I'he most logical reference point
for studenis is something they are -

intimately familiar with — the

Howard’s schoo] reform. is that
the curriculum should help make
the community economically
resilient. If students are taught to
recognize local economic prob-

community,” he said.

The Howard schools have two goals for their
cducational reforms. The first is to help Howard pro-
vide adequate jobs, food, shelter and clothing for all
its residents. ‘The rationale for this goal, according to
Jim Lentz, is that “the community is enly as well off
as its most destitute citizen.” The second goal is to
ensure that Howard lives and grows within its cco-
logical limits. The schools teach students to consider
the town’s long-term cnvironmental and economic
health. Reaching these goals is “workable in today’s
world,” said Lentz. He emphasized that the Howard
curriculum is not meant to create a utopia, but to
keep young people in the community and help them
suslain the town for future generations.

Jim Lentz described four beliefs that arc the
cornerstones of the Howard school systom’s
curriculum.The first is that students must learn to
value their communily and appreciate its history.
Lentz contends Lthal once students know more abhout
their communily, their affection for it will increase,
and they will be Jess likely to move away. In Howard
social studies classes, students interview citizens,
weaving personal stories and old photographs into
otal and pictoral histories. They learn how their
town was part of the American history presented
in textbooks.

lems, they can help reverse
economic decline. Howard High School siudents,
cooperating with local merchants, conducted a
communily cash-llow survey which revealed that
Howard residents spend much of their income out-
side the community. The students concluded that, if
ten percent more money were spent in Howard and
turned over three times within the community, there
would be an increase of over $7 million in local rev-
enue. They published these findings in the local
newspaper, which apparcotly convinced people to
alter their behavior — spending in Floward increased
27 percent, Tn addition to benefiting the community,
this project taught students lessons in economics,
journalism, math, and data management.

Howard TTigh School students are also working to
make Howard’s food supply safer, more dependable
and locally profitable. Atter finding cut that only
one cent of every ten cents spent on {cod in the
United States is returned to the preducer — most
money gocs to processors and distributors outside
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the community — students locked for ways ta keeps

moncy spent on food from leaving the commuunity.
They decided to grow fruits and vegetables organi-
cally and scll them through the local grocer, who
would sharc in the profits. The students drew up a
business plan and are selling company stock. Profits
will be distributed through dividends, summer
employment and scholarships. The Howard Figh
School market-garden project exemplifies how edu-
cational reform can build what Jim Lentz calls “a
country where people truly have choices.” By grow-
ing fruits and vegetables, students give Howard
citizens a chance to buy locally-grown food while
keeping money in the community.

The Howard school system’s third value 1s to
advocate social justice, including the equilable distri-
bution of wealth. Recently, the Howard High School
chapter of Futurc Business Leaders of America used
some of their funds to prepare and serve a meal 10
homeless people in Sioux Falls, South Dakota.
Howard students have also organized food and
clothing drives in their community.

Howard students learned something few public
schools discuss, that one percent ol the people in
Aumerica own as much as the bottom 95 percent of
the people. By reading books like Broken Heuartland,
a chronicle of the farm crisis in lowa by Osha Gray
Davidson, students discovered that agricultural con-
glomerates dominaic the economies of many Tural
areas like Floward. According to Jim Lentz, four
corporations — Cargill, Con-Agra, Archer Daniels
Midland, and Pioneer — own 88 percent of the mar-
ket in food and materiel used to produce foed, from
breakfast cereal to tractor parts.

One student used information m Broken
Hegriland to question Senate Minority Leader Tom
Dhaschle, whao visited Howard High School, “Tn . ..
Broken Heartland,” she told him, “there 13 a partial
list of Cargill products. This partial list inclucdes alu-
minum, iron, rubber, and clectronic parts, all used to
build tractors. It also includes gasoline, hybrid seeds,
and fertilizers. Knowing that farmers pay retail for
all of the above mentioned ilems (¢ put in their
crops, then sell their crops on a market dominated
by only three to four major corporations, for whole-
sale prices, then turn around and buy breakfast
cereal al relall prices, please consider the following
guestions: Can you suggest a monopoly does not
exist . .. ? If a monopely does exist, why isn’t some-
thing being done?”

The TToward curriculum also increases student
involvement in tocal and state decision-making, the
fourth belief underlying the new curriculum. Jim
Lentz thinks that too few people vole and attend
government hearings in America’s small Lowns.
However, “participating in democracy is starting to
catch on” in Howard, Lentz said, and his “students
are refusing to be led blindly by politicians.” As stu-
dents learn about issues that alfect Howard, they
become more confident aboul communicating with
politicians. One student has (estificd twice about an
educational appropriations bill before the South
Dakota state legislature, and several others plan to
testity about corporate hog confinement lacilities.
Lentz hopes that IToward will be an examplc for
other schools. “Hopefully, ihis can lead to a national
revisitation of democracy,” he said, “as many stales
shake hands with this educational movement.”

Jim Lentz did not conceive of his rural education
reforms overnight. He taupht and administrated
small-town schools for fitteen years. Working in edu-
cation, he sald, opened his eves to what had becn
happening his entire life: “These little places that 1
knew, these rural communitics that I lived in and
Toved so much, were ceasing to cxist.” He made it
his personal quest to determine how an educator
could help improve the welfare of rural places.

Tenty, has been inspired by educators and writers
whose ideas stimulated the growing rural education
reform movement. In his Prairie Festival speech, he
quoted from “What We Teach Rural Children” by
Minnesotan Paul Gruchow, who dcscribes how con-
ventional rural schools contribute 1o the decline of
rural communities. “These are the Jessons we leach
rural children today,” Gruchow writes, “that their
parenis were expendable and that their duty is to
abandon their dreams and become cogs in the indus-
trial machine . . and . . . if they expect to amount to
anything, they had belter leave home.” Lentz named
contemporary activists whose concerns echo
Gruchow, including Paul Nachtigal, Wendcll Borry,
David Orr, Toni Hass, and Paul Theobald.

The Howard schools have received funding and
program gaidance from the Program for Rural
School and Community Renewal, South Dakota
State University, and Anncnberg Rural Challenge,
which supports similar programs in rural areas
thronghout the United States.
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Annenberg Rural Challenge also provided a
graut to Emporia State University and The Land
Tnstitute in Matficld Green to coordinate
confercnees and planning for community-based
curriculums in six to cight school =
districts in Kansas’ Flint Hills. At .
a Matfield Green conference last
March, Jim Lentz spoke about
the Howard school experience
with Flint Hills' teachers, adimin-

Using the town of Matfield Green as an example,
Sue Kidd of the Blue Valley school district, Suzy
Achleitner of Emporia Staic University, and staff of
The Land Insiitute sbowed Flint Hills® cducators
how 1o develop a curriculum to
teach rural students their com-
munities are “descrving of
affection and care.” The work-
shop included field trips with a
botanist, a rancher, a historian,

istrators, and community leaders.

Fn Junc, community teams formed at the March
conference convened again in Matfield Green for a
week-long workshop entitled “Learning in Place.”

and a photographer, as well as
ideas for art, writing, and community projects
designed to create what Jim Lentz called “a deep-
seated understanding of place.”

Hoprr FoR THE Rep-CoCKADED?

Rob Yetors

Adapred from Robs tailc
at Prafeie Festival 1997

The red-cockaded woodpecker, named for usually
hidden red patches on the sides of the adult male’s
head, was once a common bird of the Atlantic
coastal pine forests. Ets range stretched from east
Texas to Florida and north to Virginia, Tennessee,
Kentucky, Missouri, Oklahoma and even beyond. Tn
the last hundred years, logging of ancient pine
forests and suppression of natural fires necded to
keep those forests healthy have caused its range to
shrink, and red-cockadeds have plummeted from
perhaps hall a million family groups (o some 5,000
such groups. Although the red-cockaded has been
federally listed for protection as endangered since
1970, its numbers have continued to drop, with a
decrease of at least 23 percent just during the 1980s.

This highly specialized bird requires large pines,
preferably longleal, to nest and forage. The trees
must be old enough —roughly 100 vears — to develop
red-heart fungus, which softens the heartwood so
that red-cockadeds can excavate nesting and

A proposed plan to lessen impacis of

the Endangered Species Aci on privaie

fandowners could be a mixed blessing
Jor un endangered wondpecker

roosting holes. Even in a decayed
tree, it can take months or years to
construct a cavity and, once dug,
the birds and their descendants
may occupy the same holes for
years. If nesting and foraging
trees are destroved, a colony
usually cannot just move to a new
site and 8o dics oul.

To survive, a red-cockaded
lamily group needs from 100 to
1,000 acres of pine forest, depend-
ing on the forest’s age, the food supply and other
characteristics of the habitat. The forest must burn
every three years or so to remove brush and kill
hardwoods that compete with the pines. Historically,
big lightning-started fires regularly burned through
the Southeast’s forests, but they were not intense
enough to hurt the naturally fire-resistant pines. The
resulting open, parklike tree stands were perfect for
toraging woodpeckers, sunning gopher tortoises and
other indigenous species. Land managers, it they
wish to, can create similar conditions by suppressing
hardwood growth with prescribed burning, cutting
or cven herbicides.

B T D RN
Adult red-cockaded
woodpecker feeding

ryoung.
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Tn 1988 the IFish and
Wildlife Service adopled a
recovery plan whose goal
is to bring the woodpecker
back up to at least 15 pop-
wlations, cach containg
400 to 500 family groups.
Most gizable remaining
populations and all 15 des-
ignated recovery areas are
on public lands — chiefly
national forests, national

done to an endangered
specics. Any deaths or
havassment cannot
“appreciably reduce the
likelihood of the survival
and recovery of the
species in the wild.”
Mitigation can include
purchasing replacement
habitat elsewherc,
improving habital ¢lse-
where, as by building nest

£ i
wildlife refuges and mili- rEEL o e e M" #  boxes [or red-cockadeds,
tary reservations. Bt Fypical red-cockaded habitat of longleaf pfﬂe,&'-ﬁ’fﬂl open OT Provi ding ﬁllldiﬂg for
these lands alone can'l sndesstory. recovery programs. 1n
save the hard-pressed practice, F'WS roufinely
specics cven if they are administered with more con- gives such permits, as it did to North Carolina
sideration for the red-cockaded than in the past, landowner Ben Cone in 1996. Cone’s permit allows
according Lo biologists. For example, to grow to its him to take the habitat of 12 family groups ol red-
target size of 400 groups, the recovery population cen-  cockadeds on his property, provided that he pays Lo
tered at T'ort Bragg in North Carolina’ Sandhills will build nest boxes and do other things to establish
need habitat on adjoining private lands. Although replacement groups elsewhexe, “Onc problem with
some federal populations show signs of modest recov-  these permits,” says ornithologist Jerome Jackson, 4
ery because of changes in forest management, most leading expert who teaches at Mississippi State
private land populations continue to decline. Ialling University and hcaded the government’ fivst red-
this trend will be difficult because the ability of the cockaded recovery Leam, “is that FWS routincly
Endangered Species Act (ESA) to restrain landowner  grants them one-by-onc and overlooks their cumula-
behavior is more limited than R S . tveimpact.”

The IESA also cannot obligate
landowners to manage habitat
to sustain the birds. “Because
natural fires are nc longer
Irequent, many private-land
populations are disappearing

maost people realize.

The ESA expressly prohibits
“taking™ cndangered species,
meaning that you can't shoot an
endangered specics with a shotgun
or drive over it on purpose with

vour sports utility vehicle. The courts have also inter- because they need prescribed burning or other
preted the law to prohibil “incidental take,” which 1s active managemeit to keep the hardwood trees
killing an endangered specics as a side effect of log- out of woodpecker habitat,” says Ralph Costa,
ging, development or other legal activities. 1n the red-cockaded coordinater for the Fish and Wildlite
casc of red-cockaded woodpeckers, incidental take Service. “And the ESA can't

would include destroying the woodpeckers’ nesting or  force a landowner to do this.”
loraging trees, depriving them of habitat they need to
suryive, Because landowners complained that com-
plete prohibition of incidental take unfairly restricted
use of theit properiy, in 1982 Congress passed an
amendment to the ESA which autherizes landowners
who participate in a habital conservation plan (HCP)
approved by the U.S. Fish and Wildlife Service (FW5)
to obtain an “incidental take” permit.

A habitat conservation plan is 4 lcgal agreement

between the landowner and the Fish and Wildlife An c;'nﬁca nest

Service that lets development, logging or other activ- box prias to being

ities go forward under specitfied conditions. The Fish inserted in a tree |}

and Wildlife Scrvice issuces an incidental take permit trank, bt :
that allows (he owner to cut trees, for example, pro- Red-cockaded specialist
vided he takes miligation steps to make up for harm cutting hole to tasert

artificial nest box,
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Despite the HCP amendment, many landowners
are angered by the ESA hecause it forces thero to
avoid logging in the vicinity of nesting and foraging
trees unless they go through the HCP process, which
thev see as unnecessarily restrictive and cumber-
some. Bumper stickers in woodpecker country
proclaim, “When you run out of toilet paper, try a
woodpecker.” Barring complete removal of restric-
tions, landowners want the Fish and Wildlife Service
to speed up, simplify and standardize the approval

landowners of ESA restrictions and helping wood-
peckers. This plan has been aitacked by some
scientisis and environmentalisis as allowing too much
logging for (oo liLlle mitigation, based on madequate
hiological knowledge. Jerome Jackson declares:
“The plan merely provides exemptions from the
ESA for the timber industry and developers so they
can continue business as usual, It will ensure perma-
nent removal of woedpeckers from many private
Jands where they are now found, leaving most
responsibility for woodpecker

rm——t

process for HCPs. They want to
know exactly what their futurc
obligations will be under the Z5A
so that they can make long-term
business decisions about how to
use their land.

P e |

survival to the public lands.”
Speaking in favor of the plan,
Secretary of the Interior Babhbit
declared, “This plan responds to
the needs both of the birds and

Pushed by landowncrs, the
number of habitat conservation plans [or endan-
gered species is growing rapidly. Lo August, 1996,
Secretary ol the Interior Bruce Babbitt said, “When
I took office, only 15 habital conservation plans had
been agreed Lo during the twenty year history of the
Endangered Species Act of 1972. Today there arc
nearly 130 in effcet and more than 300 in the
works.” This rush 1o embrace HCPs has many
environmentalists worried.

Onc issue is that HCPs are getting bigger, some
now encompassing hundreds of thousands of acres.
Many include multiple landowners who sign on to
one pre-wiitten master plan, covering an ¢ntire
species or geographic region, The individual
landowner saves time aitd moncy because he doesn't
have to develop his own plan. Some plans lump
multiple species together, allowing the landowner Lo
do habitat restoration or other mitigation that
provides for many species at once.

Environmenlalists are concerned that HCPs are
binding for too long, many limiting Jandowner
responsibility under the ESA for periods ol 99 years,
with no provision for changing the agreement mn light
of new information or new threats to the specics’ sur-
vival, In many cases, long-term agreements are being
made for specics when little is known about their
biclogy or requircments for survival. A group of iop
scientists meeting at Stanford Uuiversity in 1996
qucstioned this practice, saying “...it must be possible
10 amend HCPs bascd on new information and it
should not require ‘cxiraordinary circumstances’ to
do so.” Also worrying is the speed at which the hun-
dreds of plans are being finalized, offen before
adequate biological analyses can be done,

One plan is a state-wide, red-cockaded wood-
pecker HCP being developed by the 1.S. Fish and
Wildlife Service and Georgia’s Depariment of
Natural Resources with the aim of both relieving

the landowncers, a win-win
[or everyone.”

The Georpia plan is unique because it is the fitst
slalewide plan that, like a group health insurance
plan, will cover all eligible landowners in the state
wlho want to sign up and who meet certain criteria.
Ultirmately, hundreds of landowners could be cov-
ered by the plan’s provisions, allowing them to take
red-cockadeds under specified conditions. As the
first state-wide plan, it is being looked at as a model
for other states and other species.

The plan is also unusual because it would be
administered by the Georgia Department of Natural
Resources {DNR) instead of the U.S. Fish and
Wildlifc Service. FWS would give the Georgia DNR
blankel authority to issue incidental-take permits to
landowners, provided they meet the plan’s condi-
tions. The process would be strcamlined, with
landowners nceding only submit two-page applica-
tions for approval. Critics have questioned whether
it is appropriate for the FWS to delegalc its
authority, asking whether state DNRs arc likely to
have the knowledge and the will to deny applica-
tions if nccessary to safeguard the birds.

The Georgia HICP offers landowners two
main cplions, the first being the “safe harbor” pro-
cram oflcring long-term shelter from most demands
of the TESA. Participating land-owners would agree
to manage cnough habitat to support red-cockaded
groups — “baseline” groups - resident at the time of
signing. This management might consist of reguiarly
burning hardwoods or allowing government
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biologists to install artilicial nesting cavities. fri -
return for managing so as to protect emstmg gm upa
the landowner would be given a “safe harbor” for 99
years on all his land currently without woodpeckers,
meaning he would not be obligated to proteet any
additional red-cockaded groups settling in during
that period. Tl one of his current groups were to
have offspring who set up a new territory on his land,
the olfspring’s nesting trees would not be protected.
The landowner also would be allowed to log a base-
line group’s habitat if the group dies out from natural
causes, like a hurricane or predation. Surprisingly,
even landowners who today have no red-cockadeds
on their property could apply for sate-harhor protec-
t1on to ensure they can harvest timber frecly if
woodpeckers later become established.

Safe harbor agreements benefit the landowner
but at {irst glance seem to offer little to the birds,
But many environmentalists favor them because,
although not ideal, safe harbor agreecments seem
better than the status quo. “Without active manage-
ment the habitat would soon be unsuitable because
of hardwood growth, the primary reason the birds
are disappearing right now,” says Ralph Costa,
primary author of the Georgia plan. He argucs that
signing away ESA prolection for tuture groups is
worth it, if doing sc persuades landowners Lo
manage habital so as to keep today’s groups
from disappearing.

Another argument for safe harbor agreements is
that they remove a powerful incentive for iandown-
ers 1o log old pines to prevenl woodpeckers from
colonizing them - what has been called “preemptive
logging.” It is common knowledge among wood-
pecker scientists and activists that during the 1980y
and early 1990s many [orests of old pines were
logged in fear thal woodpeckers might someday
move in. Proponents of safe harbors hope that, if
landowncrs are [vee to cut trees cven if woodpeckers
becomc cstablished, preemptive logging might be
less common. Of course, safc harbors doesn’t pro-
vide an incentive for landowners to let their trees
grow old; it only removes an incentive for cutting
trees earlier-than they otherwise would be.

The safe-harbor idea already is being tried in
WNorth Carolina’s Sandhills. “Landowncrs in the
region were afraid of the ESA.” says Michael Bean,
chairman of the wildlife program of the
Environmental Defense Fund (EDT), which helped
launch the Sandhills project, *Now that the safe-
harbor agreements have been implemented, fear is
largely gone and landowners are even willing 1o
cnthance woodpecker habitat.”

One argnment against these agrecments is that
they make it difficult for the specics 1o increase its

~ population or e‘{pand its range on private lands in

the Iong-term given that birds colonizing new
territory would rict bé protecied. Also, as the
stanford scientists pointed oud, inflexible 99-year
agreements are not good lor woodpeckers, who may
find their territory changed overnight by a hurricane
or in the longer-term by ¢limate change. To survive
such changes, red-cockadeds may need to move to a
new arca where they would not be protected.

Experts alsoc argue about the details. For exam-
ple, there is a question as to whether salc-harbor
agreements would protect enocugh habitat for long-
lerm perpetuation of the bascline groups, Private
landowners under the Goorgia plan would only have
to protect 60 acres around existing groups, substan-
tially less than the 125 acres required on federal
lands or the 1,000 acres Jackson maintains are need-
ed by groups in poor habitat,

The safe harbors portion of the plan is less con-
iroversial than the second part, called the
“woodpecker rescue” program by Ralph Costa. The
key concept of the rescue program is that certain
populations will be certificd by the Fish and Wildlile
Service as “demographically isolated,” meaning that
a population is so small and isolated trom other pop-
ulations that there is a high probability it will die out
over a 3{-ycar period. To take an exireme example,
a population composed of a single male has little
chance of successiul reproduction. The Georgia plan
assumes that demographically isolated populations
are doomed and would lel landowners petition Lo
have the birds removed so the nest and foraging
trees can be cut. In theory, the birds would be
moved to safc habitat elsewhere — apparently a
win-win proposition.

The “rescuc” terminology uscd by the Fish and
Wildlife Service suggests that tcams of muscular biol-
ogists in bush hats will capture the birds and rescue
them in the nick of time, moving them to comf{ori-
able homes elsewherc. But reality is different. In the
few atlempts to relocate adult pairs, the birds asually
have abandoned the site without establishing new
territories. Often they have returncd home to the
original cavity, Jackson reports this happened in the
case of a male captured last ycar on Red Oak Timber
Company land in Louisiana and released in the
Kisatchie National Foresl, home of one of the desig-
nated recovery populations. “Most adults just
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disappear, probably falling to predators as they
wander through unfamiliar territory,” Jackson says.

Because moving birds is difficuit, in most cases
the “rescuc” program will not actually rescue the
tandowner®s 1solated birds. Instead, it will establish
replacement groups, primarily on public land, while
leaving the original birds icmporarily in place. Once
a replacement group has been established, the
landowner can barvest the irees on the territory of
the original birds. A replacement group will be con-
sidered “established” if the male and female remain
together for cne year, even if they haven’t sucecss-
fully reproduced. Some question whether this
standard is rigorous enough, including Jeff Walters,
‘g prolessor at Virginia Polytechnic Institute who
chairs a red-cockaded committee of the American
Ornithologists” Union. Walters points out that
“whenever you try Lo cstablish a new group, there’s
a risk of failure. Even if the birds scem to be doing
fine a year or two later, you can’t be surc the habitat
will be suitable in the leng run,” Another concern is
that, under the proposed guidelines, if the Georgia
DNR does not succeed in replacing the eriginal pair
within 4 years, then the landowner can cut his trees
anyway. Cosla assures those concerned that avail-
able techniques can cstablish new groups in under
four yvears,

Replacement groups may be formed by making
artificial nest holes next to an existing colony, so that
offspring of existing pairs move in, crealing a new
group. Or juvenile females, which can be moved
more successfully than adults, may be captured [rom
the landowner’s site and translocated to the territory
of an cstablished single male.

Jerry Jackson and other woodpsecker experts
have guestioned the plan’s gunidelines for demo-
graphic isolation. Should a small group be 5, 20, or
100 miles from other woodpeckers to qualily?
According to the proposed FWS guidelines, a popu-
lation of fewer than six family groups that 1s more
than five miles from other woodpeckers would be
considered isolated and a candidate for removal.
Costa defends this standard by pointing out that, in
data he analyzed, the average dispersal distance for
banded birds is five miles. But the same data set
shows that some birds travel 10, 20 milcs, or more.
Frances James, a red-cockaded specialist at Florida
State University says: “Five miles Is within the nor-
mal dispersal distance of woodpeckers and two
groups five miles apart should not be considered
separate populations.” Critics contend that a five-
mile standard would improperly designate
populations as isolated — and slate them for removal
—when they aren’t.

Determining a reasonable isolation standard
depends on understanding the bird’s dispersal
behavior, about which little is known. Ralph Costa
belicves dispersing birds travel near the ground in a
straight line, which would make it unlikely that a dis-
persing bird could find a smuall population unless it
ran right into it, Tl 0, then isolation likely oceurs
when populations are scparated by relatively small
distances. But some researchers (hink dispersing
birds may sometimes travel at high altitudes from
which they could easily see potential patches of
habitat far away, altering direction to investigate. In
this case, dispersing birds may find other woodpeck-
crs casily and isolation would only occur when
populations are relatively turther apart.

Aside [rom the issuc of dispersal distance,
Jackson and James question whether the Fish and
Wildlife Service, Georgia's DNR or anyone else
knows enough to map red-cockadeds’ ranges accu-
rately, a requirement for knowing whether
populations are isolated. Researchers arc not
allowed on many private lands, they point out,
beeause some owners are secretive about their birds
and exclude government biologists. Given uncer-
tainty as to where the birds live and what constitutes
demographic isolation, eritics of the Georgia plan
ask whether it makes sense (o sign 99-ycar agree-
ments locking landowners and the woodpeckers into
a five-mile standard. “Rather than give up a big
portion of the woodpecker range by moving thesc
birds from private lands,” EDFE’s Bean asks, “why
not use safe-harbor agreements and other incentives
Lo improve habitat so the private-land populations
expand?” Bean also secs a danger that the removal
program could undermine incentive clforts. “If a
landowner can just have the bivds removed, what
incentive does he have to sign up for safe harbor and
protect existing habitat?” he asks.

These criticisms frustrate Costa, who says;

“The botiom line is that these small populations will
mostly be lost within ten years unless we do some-
thing dilferent, Telling us to leave the birds alone
won't save them.”

The Georgia plan 1s one of hundveds of HCPs
being approved for property owiers covering many
species in many parts of the nation. Are they based
on adequate consideration of the biclogical needs of
the affected wildlife, including unlisted species? The
public will soon be invited by FWS to express its -
views on the Georgia red-cockaded plan.

"Fhis article is adapted by permission from an article published
in the Full, 1996 issue ol Defenders magazine, copyright © 1996
hy Defenders of Wildlife.
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THE Konzs PRARIE:
O TALLGRASS NEIGHBORS

Rob Peters

The Land Instituce owns nearly 108 acres of never-plowed native
prairie containing big and listle blnestem grasses and pncommon forbs
like blue fumnel fily. To see a lavger pyuivie expanse with bivon, Land
Institnte interny visit the Konza Preivie Research Notural Arvea every
vear. Paris of the Konze are open iv visitors year-round, and rouss of
the bison research aren or prairie-chicken viewing rveas can be
arsanged for educationa! or family groups by making arrangements in
advance with the Konza Prairie office ai 313 587-0441.

The Konza Prairic Research Natural Arca is located
in the Flint Hills of Kansas, one-and-a-half hours
west of the Land Institute near Manhaltan in Riley
county. Konza’s tallgrass, steep slopes and gullies arc
more reminiscent of the Old West than the flat
wheat lclds most people assoclate with Kansas.
Much of the soil covering the flint-bearing limestone
and shales is too shallow or rocky to plow, so the
Flint Hills have been caitle country sincc bison were
displaced in the 1850s.

Konza vegetation is a patchwork, with tallgrass
growing more than eight feet in good soils and short
and midgrasses where the soil is dry, shallow or
rocky. The grasses support rave prairic chickens,
collared lizards and skinks, a host of grasshoppers in
summer, and a large bison herd.
During a field trip in May, Land
Institute interns saw the bones of a
cow bison that had died three years
before in childbirith. An oval of
taller, greener grass showed where
her decomposing body had-
rcleased fertilizing nitrogen.

Bison disappeared from Konza
in the last century as European
settlers arrived, but returned in
1687, when 30 animals were donated by Fort Riley
army base. The herd now numbers approximately
250 head on some 2,400 acrcs. Between 50 and 60
calves are born each spring, bul cxcess animals are
sold so herd size remains the same,

A bison eats 900 pounds of forage monthly,
grazing at “bison tawns,” where the grass is cropped

i iy

frequently and grows back iender and green. At
present stocking levels, bison consume 25 to 30 per-
cent of the annual above-ground plant growth, about
the same consumecd by Flint Hills cattle stocked at
moderate densilics, “Grasshoppers are the other big
natural herbivore,” said Valerie Wright, Konza’s
environmental educator, “Most people who aren’t
farmers don’t realize it, but in some years we’'ve got
so many grasshoppers they eal more than bison.”

As anc of the nation’s largest tracts of native
tallgrass prairic, the Konza Prairie 1s primarily a
research station, with ongoing studies by Konza
staff, Kansas Statc University scientists, the I.ong
Term Ecological Rescarch program, and numerous
other visiting scientists [rom around the U.5.
Researchers collect detailed information on weather,
soils, vegetation, and animal populations. A key
question is how bison and cattle affect the composi-
tion and health ot the prairie. From May to
QOctober, KSU researchers keep
cattle in four pastures and bisou in
another fonr, observing which
plants they cat. Both cattle and
bison increase plant diversity by
eating dominant grasscs, like big
bluestem and Indian grass, that
otherwise would choke out less
competitive forbs. “Bison increase
diversity somewhat more than
cattle,” said David Hartnett,
Konza’s director, “because they cal proportionately
more of the dominant grasses. The bison’s wallow-
ing behavior also increases diversily by creating bare
depressions that favor certain plants,”

Under historic conditions, fire swept frequently
across the prairic, burning old grass stems and allow-
ing light to pencirale 1o ground level, benefitting
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new growth. Fircs
also killed the shrubs
and trees that other-
wise would invade the
grasslands. At Konza,
rescarchers study the effects of fire trequency by
burning different watcrsheds at 1, 2, 4, 10, and 20-
year intervals. “Natural fires have thrcatened to
burn our experimental sites off schedule,” said
Wright, “but so far, we've been [ucky. Tn February,
1995, a wildlire burned 3300 acres, bul 3200 of those
were scheduied to be burned.”

If the time between fires is too long, then shrubs
and trees invade. It fires are loo frequent, plant
diversity drops. “This is ap example of how our

zoological collections, where students may observe
eating habits of small reptiles, mount collected
insects, and examine fossils.

Students and other visitors can visit three public
hiking trails, open from dawn to dusk, located near
the main entrance. Although casual visitors arc not
allowed in the bison research arcas, visitors can
arrange in advance [or tours led by statf or docents,
trained by Konza’s new environmental cducation
program. Docents arc recruited from the general

rcecarch benefils ranchers,” said ==
Hartnett. “We found that burn-
ing cvery year, which some
ranchers do, decreascs plant
diversily compared to burning
every three years. And the areas

Rexenrch on the Konza Prairie
helps vanchers wirh information on
how uften they should burn for
maximum production of forage.

public and are “peoplc who love
the prairie and enjoy Leaching
others about it,” says docent
Nancy McClanathan, social stud-
ies teacher ai Eisenhower
Middle School. “I'm learning

that are burned tco oflen dont

produce as much forage [or cattle during dry years.
Our results suggest that ranchers who manage tor
botanical diversity may add long-term stability to
their pastures.”

The Nature Conservancy (TNC) and Kansas
Staile Universily (KSU) own different parts of the
Konva Prairie Rescarch Natural Arca, but the wholc
area is managed by KSU. The favgest section is the
7220 acre Dewey Ranch, an active caltle ranch since
the late 1800s, purchascd by TNC in 1975, The
ranch’s original limestone barn and housc, built
between 1913 and 1920, serve as Konza Prairie
headquarters. The old bunkhouse was renovaied in
1997 as an educational center 1o hold botanical and

too,” she says. “My favorite Lime
is out among the bison, listening Lo their sounds and
walching calves, and T even catch grasshoppers to
fecd the skinks and glass lizards.”
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Paem from Janisse's reading at Praivie Fesibval 1997

Jamisse Hay

For six weeks without mcasurable rain
the crops were irrigated with water
from a pond formed by a dum, set
across an intermyittent, unnamed creek
thal drained a thousand acres

of the Tarm. T six weeks the pond fell
cight feet, What was hidden

wus brought to light: curvature

of bank, black trunks of dead trees, new
snags. Bluestem germinated

where it could not grow. In Fitzgerald

even in Osierficeld, a half mile
away, rain spattered onc side
of the highway and spared nothing for
the other, where the farm lay.

One morning, crossing the dam,
we counled fifty wood storks shook
wilh ve or six great egrets, fishing
in the drying shallows.

A wood stork will travel a hundred
miles to feed in fluctuation
because they don't stalk or dive
but blunder. They live by chance:
that of touching with their probing
bill minnow, crayfish, shiner.

A wood stork’s lifc

is one long risk,

mor¢ from the skies than could be
read. Corn and soybeans withered

in the fields. All we could count on
were the wood storks, llowering

in the shrinking pond: how the pliers
of their upturned beaks gnawed

at the sky: the fish glinted like money

confused clouds watered womens’ [lowers, and

That summer we waited for rain, reading

going down. In somce way it was payment.

Poct Janisse Ray, a malive of southern Georgia’s coasial
plains, reud o an audience that filled the big bam ai the
1997 Praivie Festival. Janisse recently fnislied a Mastcr
of Fine Arts degroe at the Universily of Mootana in
Missoula, where she was awarded the 1996 Merriam-
Frontier Awurd for her poctry chapbook Naming the
finseent. An endangered species aclivisl, Janisse also
wriles non-fiction for congervalion magazines such as
Orian, Morida Wildlife, and Georgia Wildlife. Her first
non-fiction book, 4 memoir about growing up in the
longleul pine ecosystem of the Southeast, entitled Where
the Cutfing Lnds: Leology of a Cracker Childhaood, is
due out next year,
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CHANGING FORTUNES: BIODIVERSITY AND
PEASANT LIVELIHOOD IN THE PERUVIAN ANDES

by Karl 5. Zimmerer

Berkeley: Uviversity of California Press, 1996, 308 pp.

Reviewed by Jjon Jensen

Perhaps no arca of the world is more closely
associated with diversity in agricultural crops than the
Andes mountains of Peru, where the people grow
over 3,000 dilferent landraces of potatoes and over
7,000 varieties of maize. Writers from Carl Sauer to
Wendell Berry have marveled at and studicd this
diversity, the subject of a new book by geographer
Karl 5. Zimmerer. In Changing :
Fortunes: Biodiversity and Peasant
Livelihood in the Peruvian Andes,
Zimmerer provides an in-depth study

of agricultural practices of the
Quechua peasants in the
Paucartambo region of the Peruvian
Andes, Fle asks: How has this diver-
sity lared during Peru’s political and
social changes of the last 600 years?
What have been the effects of mod-
ernization on crop biodiversity and
peasant lifestyles? What can we say
about future prospecets for (he diverse
crops of the region and the peasants
who farm Lthere? Changing Fortunes
offers “a definitive assessment of a
worsening extinction problem and the pr oqpcrt Ior
uniting biclogicai conservation with agm,ule ¢ that 15
economically sound and socially just,”

Karl Zimmerer can trace some of his own diverse
rocts back to The Land Institule, Te was an intern
kere in 1979 when he focused more on wind genera-
tors than on South Amcrican peasant agriculture. Tt
was here that Zimmerver was first exposed to the work
ol Carl Sauer and environmental geography. This
ficld, which has guided his work since, combines
scientific and cultural analysis. Zimmerer s still pur-
suing his “unslaled interest in transdisciplinary
investigation™ as an Associate Professor of
Geography and Environmental Studies at the
University of Wisconsin, Madison.

In researching this book, Zimmcrer spent six
years in the late 1950s in the Andes of rural Peru,
mainly in the region know as Paucartambo. Most of us
would imagine that this rugged, mountainous land-
scape, with its elevations in cxcess of 13,000 feet, is
hostile to agriculturc, Yet the Quechua peasants of
the region have been farming it for centuries. One of
the boolk’s highlights is the way Zimmerer brings
Paucartambo’s people to life with stories. He tells us,
lor example, that the chimpu shawl, traditionally nsed
by Quechua farmers to carry crops, cvolved into a
standard unit of velume used to measurc crops, also
called the chimpu.

In addition to describing the
tich cultural, political and biclogical
history of the region, Zimmerer out-
lines three main conclusions about
agricultural diversity in the Andos,
which he describes as both “ironic
and instructive.” First, he argues that
those who elaim there is a “wipeout”
ol genetic diversity 1n traditional
Andean crops are mistaken, given
that tremendous diversity still exists.
Before we are allowed to cclehrate
this good news. howcver, we are
given a closer look. Slow, but steady
loss of genetic diversity has been tak-
ing placce, and Zimmerer warns that
our “misplaced belief in the ‘genctic
wipeout” has deflected atten tl{m rom
the real process and perils of genetic erosion.” Those
of us fanmiliar with the problems of soil loss in the U.S,
know how slow, incremental losscs are ollen more
dangerous than large and sudden ones. Much of
Chm:igmg Fortunes chromicles and explains this ero-
sion of crop diversity in Paucartambo.

Zimmerer’s second main finding is perhaps most
surprising, Tl is the richest of the Quechua peasants
who do the most fo conserve a diversity of crop vari-
cties, he tells us. This seems contrary to the
conventional wisdom that indigenous people lose
their traditional, cnvironmentally sound agricultural
practices when they become modernized. Zimmcerer
explains how the Quechua peasants are different,

Inverling the tenet that the traditional use
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of environmental resowrces is invariably %

immersed in mass society, the beticr-off

(uechua in Paucartambo have been both

sociocconomic modernizers and the keepers of

crop diversity during recent decades. The well-
off farmers replanted their diverse crops not for
the sake of conservation per se but rather to
enjoy their agronomic, culinary,

cultural and ritual values.

As an example, of this we arc introduced to Libano,

a well-off peasant who continucs to sced a widely
diverse mixture of potaloes, Libano uscs this diversity
to his cconomic advantage by offering part of s crop
of desirable potatoes to his workers as a way Lo
recruil additional labor, the major luniting factor [or
most Quechua.

Finally, Changing Foriunes shows how the inllu-
ence of moderization, while incrementally
decreasing crop diversity, increases variability in other
aspects of peasant agriculture. The Peruvian Land
Retorm of 1969, for cxample, widened the economic
gap between rich farmers, who could afford to grow
both “improved” and traditional crops, and poor
larmers who “suffered input shortfalls that prompied
them to disown the diverse crops,” The Paucartambo
landscape is now patchier, with some farm-holdings
tich in traditional crops and others not, Omn alarger
scale, uneven dispersal of regional markets for com-
mercial crops causcs a corresponding “uneven
geography” of crops. Zimmerer describes how threc
places that are “hot spots” of diversity, know in
English as Plain of Maizc Stubble, Step of Silver, and
Place of 8nail Shells, “differ markedly in ... whether
their farmers could sustain the trove of crop plants...”

Zimmerers book critiques misconceplions
about crop diversity in the Andes and clscwhere.
“Critical reflection on the conventional wisdom,” he
tells us, “linds many of our current beliefs 1o be
thinly supported assertions sorely ia need ol rigorous
study.” One cxample is the beliet that traditional
plants have been precisely tailored, with each lan-
drace handpicked by [armers to fit a particular
microenvironment, Zimmcrer believes that, although
Andean growing environments arc very divetse, due
mostly to differences in elevation, the Quechua have
not bred their crops to match microcnyironments.
They use processes which are both more general and
more subtle. Individual landraces are divided into
broad use categories, such as “boiling potatoes,”
“soup polatoes” and “money potatoes,” and planting
decisions are madce with these groupings. 1n addition,
adequate diversity within these groups is not selected
for by some “calculus of fine-luncd adaptation,” but
rather by a subtle process which relics upon “variation
of colors and shapes in their tuber piles.”

At first glance it may seem that peasant

- agyiculture high in the Andes of South America is not

important to'Fhe Land Institute. One docsn't have to
look far, however, to sec how wrong this initial
impression swould be, and it is worth woling ways that
Zimmerer’s book is imporiant to the work of natural
systems agriculture.

The most direct link is through the diversity of
Andean genetic material. It is easy to imagine that
one of the 7,000 landraces of maize may prove useful
— if not eritical — to developing a perennial sorghum or
perennial corn. Or some of this genctic information
could help domesticate eastern gama grass, one of the
Land Institute’s four “star” perennial grain candi-
dates. Loss of this genetic information now could
jeopardize future rescarch possibilities.

The Quechua’s traditional agriculture gives The
Land Institute a rare example of “de facto conserva-
lion,” as Zimmerer calls it, something we are also
trying Lo accomplish with natural systems agriculture.
The Chuechua people are not members of environ-
mental groups who have consciously preserved crop
diversity or the good of humanity, On the conlrary,
they conserve diversity as a side effect of their
farming and cultural practices. The Land Institute
hopes that, likewisc, il American farmers adopt
perennial polycuiture, then soil conservation and
reduction in pesticides and [ertilizers will be a
de tacto consequence,

With Zimmerer’s book we glimpsc conditions
which foster or threaten de facto conscrvation of crop
diversity in the Andes. We learn, for example, of the
close link between crop diversity and diet, as the
Quechua continue to plant diverse crops for their own
use, not for distant markets. We see also that culture,
including language, helps conserve diversity. The
Quechua have no word lor “crops” as a general cate-
gory, but use specific and creative names for hundreds
of individual landraces. Potato varicties include the
rose-colored “Red Mother,” the lumpy “Pig Manure”
and cven “That Which Makes the Daughter-in-Law
Weep,” whose “torturously convoluted skin tried the
pecling lalents of the most adept wife.” Zimmerer
argucs that such names are not only culturally signifi-
cant, bul also a crucial component of the Quechua’s
de lacto conservation.

Changing Fortunes is a scholarly work with two
areat strengthy, One is that it is grounded in a specific
place the author has studied for many years. The
other is that Zimmerer’s work transcends traditional
disciplinary bounds to analyze multiple dimensions of
a problem, in this case loss of crop diversity.
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The Land Institute lost one of its
most quietly colorful characters
when John Jitka died at age 71 on
April 10, 1997. John worked at The
Land Institute (rom 1989 Lo 1996

doing cverything (rom fixing fences
to mowing the yards. In his last
sevcral vears here, he was Jack
Worman’s assistant on the Sunshine

Farm. John is profiled in an article
by Kathy Holm in the winter 1994
edition of The Land Report,

We remember him as a friend
and colleague to us all. Fc was as
caring to each of us as he was to his
wife Evangeline and their scven
daughters and Lwo sons, We miss
John's careful work and his cycs
which twinkled as he told an occa-
sional tall tale.

NEw STAFF AT THE LAND INSTITUTE

by Sarah Jack Hingers and Douglas Haynes

Rob Peters

The Land Institule’s new
director of education, Rob
Peters, arrived at the Tand
Institute in Fchroary, After
first term teaching, Rob s
using the summer to edit the
Land Report and collaborate
with staft and interns to refo-
cus the intern curriculum on
natural systems agriculture. “I'm having fun,” he
says, “because I'm Lleaching about things we see
everyday — prairie, farms and soil.”

Beforc coming here, Rob spent fifteen years as a
conservation biologist in Washington, ID.C., working
for World Wildlite Fund and Defenders of Wildlife.
He specialized in global warming and biodiversity,
ecosystem management, and forest health, Asa
free-lance consultant, he wrote and edited books
and reports for the Smithsonian Institution and
Environmental Protection Agency. He is co-author
and edilor of Global Warming and Bilological
Diversity (Yale University Press) and wrote Getiing

w

What You Came For: the Smart Student’s Guide (o
Getiing a Master’s or Ph.D. (Farrar, Straus and
Giroux). Rob reccived his Ph.D. in biological
sciences from Stanford University in 1982.

A native Californian, Rob is glad 1o be back in
the West. “Salina’s great for an ecologist,” he says,
“becausc it’s right on the border betwecn the tall-
grass and mixed grass praitic communitics.” Rob
purchased a Victorian housc in Salina with his
fiancée, Karcn, which they arc refurbishing with
occasional weekend help from the interns.

Laura Underwood

IT youw've phoned The Land
Institute since the end of April,
vou were probably greeted by
Laura Underwood’s mellow
voice. Laura is The Land
Tnstitute’s new secrclary/recep-
tionist. A native Kansan,
Launra was born in Fort Scott
and lived in Kingman and
Olathe as a child before her
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family settled in Salina. She graduvated from. "
South Salina High Schooel aud has a diplomain
secretarial/word processing from Brown Mackie
Business College. Past positions include sales and
managemenl, security guard, and telemarketer,

Laura has a passion for things of the past — she
helps her family restore Victorian homes around
Salina, owns restored cars, and hunts antiques.
“Sunday mornings are devoled to Gibson’s Flea
Market,” she says. She's a voracious reader and
read Dostoevsky's Crime and Punishment in grade
school becausc “it was a challenge.”

David Van Tassel

David, our new plant scicnlist, joined us in April
after finishing his Ph.D. in plant biology at the
University of Calilornia, Davis, David’s top priority
p : at The Land Institute is 1o
develop a program to breed
perennial crop plants. TTe’s
contacting rescarchers and
reviewing scientific hiterature
to identify the best plant
species and technologies to
use in owr breeding program.
“Much more research is necd-
cd than The Land [nstitute
can do alone,” says David, “so
a big part of my job is identifying potential collabo-
rators at universities and other research ceniers,
There are people working right now on perennializ-
ing wheat and sorghum”™ (see page 11),

“I'm also becoming tamiliar with the day-to-day
operations of The Land Institute,” says David. He is
learming everything he can Irom ecologist Jon Piper
before Jon leaves for a teaching position in the fall.
David adds, “With twelve vears experience in the

fields, Jon's belp is invaluable,” David will be contin-

ning sorie of Jon’s long-ternr experiments, including
eastern ganiagiass breeding and the polyculture
vield plots.

[avid spent most of his childhood in Hong
Kong. He is now living with his wife Kristin on (he
Fvans’ farm in Ottawa County, where he is flock
leader to guinea fowl and four Chinese goslings.

Hate Worster

Aller attending many
Prairie T'estivals since she was
a child, Kate Worster is now
Woes Jackson's administrative
assistant, helping him with
background rescarch. Katc
was born in Boston,
Massachusclts and lived in
Hawaii and Calilornia before
her family moved to Lawrence, 5 & ¢
Kansas in 1985, She calls Kansas home now, as niost
of her [amily 1s here. “People in Kansas are honest,
accepting and in touch with realily,” she says. Kate
graduated from Grinnell College in [owa with a B.S.
in biology and a concentration in environmental
studies.

In 1996, Kalc spent seven months studying and
working in Zimbabwe, and this past winier exam-
ined the Narmada dam project in western India,
These ¢xperiences have guided Kate toward a career
in intcrnational environmental issues,

“T feel at home at the Land Institute,” Katc says,
“because ['ve been so involved in the past.” She
spent a summer working in Matfield Green two
vears ago and visited an intern class when she was in
ninth grade. She says, “I've regarded Land Institute
interns with a cerlain reverence cver since.”

DEPARTING STAFE

by Sarah Jack Hinners

The presence and contributions of the (ellowing
statf will be greatly missed at The Land Tnstitute.

Heather Brummes

Heather Brummer {irst came to The Land
Tustitute as an intern in 1995 and stayed on as research
assistant in 1996 and early 1997, Heather was also our
intern coordinator and helped in the officc in 1997, In
tuture, Heather may farm or study landscape ecology,
but for now she plans a long summer vacation.

Emily Hunter

For almost two years, Emily Hunier has been
The Land Instilute’s conference coordinator in
Matfield Green, She is leaving that post, but will
work with the T.and Instituic as an independent con-
tractor, She will still live at the Lumberyard (the
Land Tnstitute restdence in Matfield Green),
providing bed and breakfast accommodations and
hosting meetings for The Land Institute and local
organizations. Emily hopes that this change will
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allow her more Ume for gardening and finishinga . -
Master's degree in writing from Antioch University.

Jon Fiper

Jon Piper, research associate and ecologist, will
leave The I.and Institute in August for a (caching
position at Bethel College in North Newton, Kansas.
He began working al The Land Institute in summer
of 1983, after finishing his Ph.D>. in botany at
Washington State University. John was drawn 1o the
Land Tnstituic because he felt that “here is a plucc
that marries applied apd pure plant science.” {See
Jon’s retrospective, page 5.)

From 1986 to 1992, Jon studied nalive prairie
ecology, an integral part of the “nature as measure”
approach of natural systems agriculture. From the
start, Jon has overseen our several perennial poly-
culture experiments and worked a bit on the
perennial sorghum and western gamagrass breeding
programs in later years. in addition to scientific arti-
cles published during these years, Jon co-authored
the book Farming In Nature’s Image; An Ecological

o = R U BRI L R

.. Approach to Agriculture with Judith Soule, another

former Land 1nstitule ceologist. Jon taught interns
prairic ccology through his classes and prairie walks,
which have now become a Tand Institute tradition.

Jon looks forward to teaching at Bethel this fall
and hopes to provide his students with opportunities
for local field studics. Though olficially handing over
his research projeets to David Van Tassel, Jon hopes
Lo remain an advocate ot the The Land {nstitute’s
vision.

Alice Sutton

After two years as The [Land Tnstitute’s
secretaryirecepiionist, Alice Sutton letft this spring,
although she still drops by every now and then.
When asked why she decided to leave, Alice said, “T
live on (orty-five acres. Tt seemed te me that instead
of driving to The Land Tnstitute every day, I should
be doing something with my own land.” As a first
step, she’s started a home herb garden and is consid-
ering options for tuture expansion of the business.

THE 1997 LAND INSTITUTE INTERNS

By Donglas Haynes and Jon Jensen

Caroline Brock

Caroline is this vear’s perennial polyculture
intern, managing our long-term experiment to see
how well perennial crop candidates grow when plant-
cd together in adjacent strips, She is a 1996 biology
graduate of Cornell College in Towa and last summer
was an ecclogy intern under Dr. David Tilman at the
Cedar Creck Research
Station, University of
Minnesota. Al Cedar Creek
much of her swmmer was spent
weeding big bluesiem grass.
“Compared to thatl,” she says,
“The Land Lostitute’s
hindwced 1s delightful.”

Caroline organized much
of this summer’s Prairie
Festival, managing travel and
lodging arrangements for speakers, arranging the
program and coordinaling group meals. “I enjoyed
getting a behind-scenes look at how non-profits oper-
ate,” she said. She plans attending graduate school
in ecology or agroecology next vear,

Alex Crockford

Alex Crockford grew up im
Michigan and studied biology at
Michigan lechnological
University. Last year, he
miermed at Tillers International
in Kalamazoo, where he lcarned
blacksmithing, carpentry, and
how to drive horses and oxen.  f#ERaEEEE
Lo his spare time, he uses The Land Institute’s forbc lo
make chisels and axe-heads from old automobile
springs and lawnmeower blades, and he is crafting an ox
yoke with traditional hand tools. '

AMlex’s intern project is to assist David Van Tassel,
our plant scientist, with The Land Institute’s plant
breeding program. Alex i researching soil and seed
preparation, time of planting and other cultivation
methods needed to successfully cstablish perennial
crop planis in experimental plots. His long-range plans
are to operale a grass-based, low-input farm where he
can do natural syslems agriculture rescarch and put
inio practice the “homecoming” ideas Wes Jackson
ouilines in his book Becoming Native fo This Place.
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Fop row (L to 1):
Sarah Jack Hinncws,
Alex Crockiord,
Andrea Leach,
Lanra Weilngartmey

Boettom vow (L 1o K):
Jow Jensen,

Carcline Brock,
Douglas Haynes,
John Gureizky

John Guretzky

“L love those cattle —they're gorgeous,” says
John Guretzky, who siudies how Texas Longhorns
affect plant composition on the Land Instituie’s 160
acre native prairic, “Big John,” as he is known
among the interus, spends most mornings managing,

; cattle and observing daily changes
in the prairie plants. He expects to
have his own herd one day for
enjoyrcnt and research,

John grew up in the
northeast Nebraska town of West
Point and earned his under-
graduate degree in natural
Tesources from the University
of Nebraska, Lincoln. As un

arar o Undergrad, he rescarched how
weevﬂs and other plant eating inscets damage a
native thistle species. His resulls have been accepted

~Tor publication by the journal Ecological

Applications. John has also worked for Dr. David
Tilman, University of Minnesota, assisting rescarch
on plant community ecology. Next vear he will
attend an ccology or agronomy graduate program to
follow up on his interest in grasslands ccology.

Douglas Haynes

Douglas cares tor the
Sunshine Farm’s layers and
broilers as part of the Sunshine
TFarm’s crop-animal integration
project. He came to The Land
Institute to lcarn farming and
agricultural research skills after
studying Finglish and
Environmental Studies at the
University of Wisconsin,
Madison. “To me, agriculture is the most important
mteraction between people and the non-hueman
world,” he says. “We all rely on manipulating nature
to eat.”

He’s also interested in how natural environments
shape human values and institutions. The Land
Institute’ work in Matficld Green, for example,
tells us about how the environment of a particular
place — climate, topography, and plants — determines
how people live, and how they in turn change
the environment,

Douglas plans to apprentice at an organic
market garden or community-sponsored agriculture
farm and to earn a Master of Fine Arts degree in
poctry and nature writing.
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Saral Fack Hinners

Sarah Hinners grew up on a small farm in Nova
scotia, Canada and lived the past six ycars in
Montreal. She graduated in 1996 from McGill
University with a degree in geography and cnviron-
mental studies. *1 came to The Land Lnstitule,” she
said, “for four reasons: [ wanted
to sce where the ficld ol sustain-
able agriculture is going, live in
a new place, continue with class-
room learning, and get my
hands dirty doing tarm and field
work -- all at the same fime.”

Sarah’s intern project is to
test soils at the Sunshine Farm
as part of a one-year monitoring,
program to determine, in patt,
whether fetiing caltle graze on
cowpceas changes underlying soil quality. As this year’s
pholography intern, Sarah is creating a historical
vecord of Land Institute events and provides pho-
tographs for the Land Report.

She hopes to combine her artistic bent and love ol
the land in future studies and career. She plans gradu-
ate work in landscape ecology, which she calls “the
integration of geography and ecology.” Sarah hopes to
onec day return to live in rural Nova Scotia.

Jon Jensen

Jon Jensen came 1o The Land Institute for a
break from his doctoral studies in environmental
ethics at the University of Colorado, Boulder. Jon is
an experienced carpenter and wilderness canoe
guide, with an undergradnate degree in philosophy
and political scicnce from Luther College in
Decorah, Towa. He views the intern program, with
its emphasis on head-and-hands learning, as the
ideal place to combine his interests,

Jon was alse attracted by The Land Institute’s
mission, which aims to address both the biological
and cultural causes of
agricultural problems. Jon
‘belicves that we must adopt
whatl Wes Jackson calls the
“ignorance-based worldview,”
an outlook that forces us 1o be
humble in the face of nature
and assume that technological
solutions may not always be
the best ones.

Afiter finishing his Ph.D.,
Jon hopes to teach at a small
llbel al arts colleg_.,e. He also wants to live in the coun-
try, growing food for home-use and conducting
smali-scale forestry.

Andrea Leach

A strong lnterest in applied
ecelogy attracted Andrea
Leach to The Land Institute’s
intern program. Andrea hails
from the *Republic of Texas™
and grew up in the Fort Worth
area, She attended the
University of Texas, Auslin
and received a Bachelor of : -
Science in ecology, evolution and wnsarvau on bml
ogy in 1996. Although she maintains close ties to her
native Texas, Andrea has grown fond of what she
calls the “unappreciated beauty” of IKansas.

Andrea is responsible for The Land Institute’s
community-assembly rescarch project. 1n 32 plots
planted with diffcrent numbers of native plant
species, she studies how plant communities are
created and change over time. While further work in
biology 1s part of Andrea’s future plany, sheisn’t
certain what direction that interest will lead her,

Laura Weingariner

Laura Weingartner first became aware ol the
ecological problems caused by industrial agriculture
during her undergraduate
studies at the University of
Missouri, Columbia, where
she majored in agrenomy. Her
concern about pesticide use
ted her Lo conduct an indepen-
dent research project which
compared weed and crop
erowth with and without her-
bicide treatments, After
finishing her degree, Laura
went to chl, Africa for four months as a Peace
Corps agricultural voluntecr.

Laura camc (o The Land Tnstitute wanting Lo
learn more about how to conduct professional
research in sustainable agriculture. She is responsi-
ble for the Sunshine Farm soil quality experiment at
The Land Institute this year. “There’s something
about being close to individual soil particles that
speaks to me,” she says. Next year, Laura plans o
conlinuc her studics in agroecology so she can help
developiug countries farm and feed themselves sus-
tainably. She would one day like to return to Africa
and study how traditional agricultural practices can
help maintain sustainable economies.
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THe LAND INSTITUTE’s MATURAL SYST

EMS

AGRICULTURE ADVISORY BOARD

The Land Instinsie’s Navural Systems Agriculture Advisory Board
consists of nearly 40 experis in fields of agronowy, ecology and oifier sciences
relevant fo our mission of edvancing perenniad polycafiure. The commidies
advises us on overall scientific approach and individual experiments. Below we
profile three membery of the committee and fist oll current members,

Donald N. Duvick

D, Duvick is an experl in crop breeding and an
affiliate professor at the Department of Agronomy,
Towa Slate
Universily, Ames,
lowa. TTe recently
retired as Senior
Vice President for
research at Pioncer
Hi-Bred Interna-
tional, where he
coordinated his
company’s world-
wide plant breeding
and biotechnology
activities in corn,
sorghum, pearl millet,
wheat, sovbeans,
alfalta, and sun-
Mowers. He has
rescarched maize endosperm, the genctics of
cyloplasmic male sterility in maize, performance of
maize hybrids, and how plant breeding afllccts
genetic diversity within a crop.

Dr. Duvick was born in 1924 at Sandwich,
linois and was rearcd with three brothers on a 90-
acre farm raising dairy cows, chickens, pigs, and
vegetables. He has witnesscd changes in farm prac-
tice since the 1930s, which he recounts in one of his
cssays, “Responsible Agricultural Technology:
Private Industry’s Part.” He describes bow industry
responded o farmers’ and society’s demand for
increased farm production with innovations includ-
ing hybrid corn and whcat, fertilizers and pesticides.
In addition to increased yiclds, these changes caused
unanticipated environmental problems, including
epidemics of disease and insects, and environmental
contamination by potentially carcinogenic chemi-
cals. “Our problems are due in part, therelore, Lo

our success in ercating a highly popular and super-
etficient production agriculture,” he writes. “We
must recognize that to plan and operate ccelogically
sound agricultural systems requires, by delinition, a
holistic approach... Best results, long term, will come
when an informed public, the agricultural support
industry, and our public agricultural institutions all
work as cqually responsible partners towards
achicvement of clearly enunciated, ccologically
sound goals,”

Dr. Duvick has published in numerous scientific
journals and is a reviewer for genetic and plant
breeding journals. He lectures at seminars and sym-
posia in the US and abroad, and he has served on
committees or in other capacitics [or the U8
National Resources Council, the Oflice ol
Technology Asscssment, the American Association
for the Advancement of Science, the American
Society of Agronomy, and many other scientific
organizations.

Stephen Jones
Stephen Jones
began his career in
whcat breeding in
1981 as a technician in
the USDA wheat
breeding program ai
Aberdeen, Idaho,
later working for
ARCO Seed in their
Triticale and wheat
breeding prograin in
Salinas, California. Tn
1985 he entered the s
graduate program at the University of California,
Davis, while working in the wheat-breceding program
for Dr. Cal Qualset. Dr. Jones received his Masters
degree in agronomy in 1986 and a Ph.ID. in genetics

The Land Report 30



"
{
i
i
3
it
-
L

in 1991. His rescarch while at U.C. Davis involved
the identification and transfer of genes for end-use
quality und resistance Lo rust from wild wheats wito
domestic wheal, In 1995 Dr. Jones was hired as the
Washington State winter wheal breeder by
Washington State University, the position he now
holds. He is responsible for breeding all market
classes of winter wheats, “Washinglon State has
been the number-two state in the nation in total pro-
duction [or the last three vears, while being ranked
only number five in tolal acreage,” he says.

Working with Dr. Jim Cook {USD), Dr. Jones
identified new sources of resistance to take-all and
Rhizoctonia diseases of wheat in wild wheats from
Italy and former Yugoslavia. Working with Dr. Tim
Murray (Department of Plant Pathology, WSU), he
identified new sources of disease resistance Lo the
diseases Cephalosporitum stripe and siraw breaker
oot rot. There is no true resistance to
Cephalosporium siripe in commen wheat, but Jones
and Murray were able to identity chromosomes of
wheatgrass (Agropyron}, a wheat relative, that
confer true resistance when Lransferred to wheat.
Working with their graduate students, they were also
able to identify and transfer resistance to straw
breaker from four different wild wheat species,
There are over one million acres of wheat sprayed
with fungicides for straw breaker in the Pacific
Northwest and D Jones believes these new sources
of registance should eventually reduce the sprayed
average to zero.

In the process of wild-wheal genc transier, Tones
and Murray have produced several perennial
wheats. They are presently testing these and percn-
nial wheats from other sources in an all-out effort to
make perennial wheat a viable crop that can stem
soil crogion (scc article, page 11).

Engene Odum

Dr. Bugene Odum is Callaway Professor
Emeritus of Teology, Alumni Foundation
Bistinguished Professor Emeritus of Zoology, and
Director Iimeritus of the Institute of Bcology,
University of Georeia, Athens. He is a member of
the National Academy of Sciences, was named

(ieorgia’s Scientist of the Year in 1968, and Educator

of the Year in 1982 by the National Wildlite
IFederation. He has reccived three major interna-
tional awards; T.a Institute de la Vie prize in 1975,
awarded by the French government; the Tyler
Ecology Award in 1977/, awarded by the Tyler
Foundation; and the Crafoord Prize, an equivalent
of the Nobel Prize {which is not awarded in the field
of ecology), awarded by the Royal Swedish
Academy of Science in 1987,

Div. Oduwim s known for his broad view of man
and the cnvironment; he has pioneered ecosystem
ecology as a new “inlegralive science.” Gther
research interests include ecological energetics, estu-
arine and wetland ecology, agroccology, ornithology,
and resource economics, Pr. Odum says he repre-
sents not only the
academic community,
but also the futare
generation, which he
believes should have
a say in how natural
resources are used in
today’s marketplace.

Atthe
Universily ol
Georgla, Dr. Odum
was responsible for
establishing the
Marine Institute at
Sapelo Island, the
Institutc of Emlow
and the Savannah Rwel Fcology Laboratory, oper-
ated by the University on contract with the U.S.
Department of Enerpy. He is author of three widely
uscd icxthooks, Fundamenials of Ecology, Ecology,
and Basic Ecology, and over 200 papers published in
scientific journals, plus numerous popular and semi-
popular articles. This most reeent book 15 Ecology
and our Endangered life-support Systems, and anoth-
er book - Ecological Vignettes: The Ecological
Approach to Dealing with Human Predicaments —is
in press.

Matural Sysiems A griculiure
Advisory Board Members
July 14, 1997

Dr. David Andow, Department of Entomology,
Universily of Minnesota

D1 Richard E. Andrus, Department of Biological
Sciences, State University of New York,
Binghamton

D Gary Barrett, Instituic ol Ecology, University ol
Georgia

Ibr. Haldiri A. Bazzaz, Biological Laboratories,
Harvard University

Dr. James D. Bever, Department of Ecology and
Evolution, University of Chicago

Dir, Charles Brimmer, Department of Agronomy,
lowa State University
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Dr. C.R. Carroll, Institute of Ecology, Umvermty’ of -

Georgia

Dr. Ray Dean, Professor of Electrical Engincering
and Compuler Sciences, University of Kansas,
retired

s, Jeanm Wallace Douglay, President, Wallace
Genetic Foundation

Dr. Domnald Duvick, Vice-President in Charge of
Research, Pioneer Seed Company, retired

Dr. David Ehrenfeld, Depariment of Ecology,
[Fvolution, and Natural Resources, Rulgers
Universily

Dy, Jack Ewel, USD A TForest Service, Lnstitute of
Pacific 1slands Forestry

Dr. Major Goodman, Crop Science, North Carolina
State University

Dir. Frank Golley, Institute of Ecology, Universily of
Georgia

Dr. Peter Hartel, Institute of Ficology, Department
of Agronomy, University of Georgia

Dr. ¥im Holland, Department of Agronomy, lowa
State University

Dr. Lanra L. Jackson, Department of Biclogy,
University of Northern Towa

Dr. Bhonda R. Janke, Department of Agronomy,
Kansas State University

Dy, Stephen Jones, Department of Crop and Soil
Science, Washington State University

D, Carl Jordan, Instituic of Ecology, University of
Georgia

Dy, Leonard Krishtalka, Natural History Museum,
University of Kansas

Dr. Kendall B. Lamkey, Department of Agronomy,
Iowa State University

. Br. Sally Leong, Plant Pathology, University of

Wiseonsin. . ..
Dr, Curl Leopold, Bovee Thompson Lnstitute,
Cornell University
1. Richard Levins, Department of Population and

International Flealth, Harvard School of Public
Health

e biim Banhart, Department of Biology, Texas
Ad&M University

Dy, Tiaveld A. Mooney, Department of Biological
Scignces, Stanford University

v, Emgene Odwim, Institute ol Ecology, Universily
of Georgia

Dir. Andrew E. Paterson, Department of Soil and
Crop Science, Texas A&M University

Dbr. Stuart L. Pimuin, Graduate Program in Ecology
and Evolutionary Biclogy, University of
Tennessec

31 John B Reganeld, Department of Crop and Soil
Sciences, Washington State University

D, Charles Sing, Department of Human Genetics,
University of Michigan Medical School

Dr. Edith Taylor, Decpariment of Botany, University
ol Kansas

v, Thomas Taylor, Department of Botany,
University of Kansas

D, Pravid G. Tilman, Ecology, University of
Minnesota

D Feter M. Vitousek, Department of Biological
Sciences, Stanford University

D, William €, Wimsatt, Department of Philosophy,
University of Chicago

Drx. Garth Yommgberg, Henry A. Wallace Institute
for Alternative Agriculturc
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Hazlen L. Pearl

Rachel M. Paaisan & Jose R,
Batres Marroguln

Kernath W & Ana M. Pecota

Gregory & Patsy Hanson
Penner

Thomas G. Penzel & Elizabeth
3. Sharp

Dale Perking

Parmaculitre Resoursss, ine,

R. Abner Perney

WS, Perette

Glenn Perry

Clifford B, Peterson

Peter L. & Rita E. Peterson

Annette E. M. Pfannenstiel

Ernast W & E. Ann Phllippl

Michasl O, Phillips

Norman W, & Beverly Jane
Phillips

Kathleen Pigrsan

Eeatrice O, Flne

Kathrine A_ Piper

Foy K. & Anne BA. Piper

John B. & Tari Ann Piskac

Terry Pitis

Cravid Podafl

Cenris & Rebacca Posr

Malt Palsky

Lars Pormara

Frank Pormimersheim &
Anna Dunham

Cynthia Poppen

Kenneth A, & Julia H. Porter

Gerry Posler

Charles A, & Marie J, Praspal

Lyle & Lois Janzen Prehelm

Premena

Thomas & Sandra Pritchard

Puget Consumers Co-Op lnc.

Autirey L. Pulliam

Mary Grant Purdy

Robi Quackenbuzh

Tirn Quigley & Trix Miernbesger

Quincy University Friary

Trucia Quistarc

Gorard J, & Mary C.
Radermacher

Radferd Unlversity Library

Radiance Dairy

Dewa Rajan

Thotnas &, Ranker & Paulg
Geana Trapp

Jokin Ranney
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MoORE THANKS. ..

Gerald R, & Kathleen D, Rapp

Jeff & Carol B. Rast

Donovan & Josaphing i,
Ratzlaff

Meal 5. & [zen |. Ratzlaff

Chris Rawlings & Andrea Hynas

Rebert H. Raymeond

Dr. F. Edmund & Krigtina Bazma

Marjory Rea

Ghristine & H. Paul Rechizn

Dorald E. Reck

Gerald E. Reckling, Jr

Larry Redd

Mildred A Resd

Mary Reed

Chad Racse

Doliglas [ Reld

J. Leslie & Wilhelm Reindl

David F & Croretta K.
Reisermyebear

Robert A Renk

John Rezelman

Stanley Rice

Dawid & Jane Righardson

Mabel C. Richardson

Randolph E. Richardson

Curtis C. Ridling

Carria Riggs

lenneth VW Rllay

Thereza M. Ripley & John W,
Loughary

Roger K. Risbrudt

Timathy G Rives

Dauglas A, Rehinsan, Jr.

Siater Rita Robl

Tony Rachel

Gavid E. Rockett

Beverly Rockhill & Joseph N,
Lobuglic

YWesley Roe

Enic: R. & Michele Roesch-
Johnzoen

Joseph W. Rogers

John &, Rogers

William & Janet Rois

Lenton O, & Marma Jean Raller

Michaal J. & Lee A, Romaniezyn

Adam W, FRome & Fobin G,
Schulze

Arlene W, Root

Elizabsth J. Root

Sunga Rose

Stanley L. Rose & Bev Jacksan

Michaal R, & Mariiyn 5.
Rosmann

John 0. Rossier & Andias Stix
Wasszrman

Jarmes A Rousmaniere, dr.

Robert B. & Peggy Rover

Deborah W. Rowan

Edward C. & Leonors H. RHowa

‘Wandy Rowe

Andrew L, & Morizzg A. Hubln

Harty & Darotiy . Rubin

Rex W. & Maria E. Rundquist

Michaal & Regula Russalle

Patrizia J. & Jerry [ Ryan

Saddleback College

Scolt & Catherine A. Sadil

Niklaus M. Salafsky

Balzman Cattle Co.

San Luis Valley Christian
Community Sarvices

Dlane ¥, Sanders & William H.
Fulten

Busan Sanders

Bandhill Farm, Inc.

Ay J. Sanger

Joseph D, & Mancy J. Sargent

Freda €, & Samuel Saas

Richard b, Sawl

Martan T. & Mary G. Saunders

Lawrance V. 8 Patricia 3.
Schaefer

MWarites & Mills Schanus]

Gragory Scharf

Stanley & MNava Scharf

Peaan M. Schmanke & Sara
Moonan

Joal A, Schmidt

Steve & Bridgit Schaclk

B. John & Linda S, Schale

Claire Lynn Schosaer

Amy D. Schwartz

A. J. Schwichtenberg

wlichaei J. Scully

Steve & Geanne Sebree

Richard L. & Peggy Prathar
Sechrizt

Karl Seelay

Ruth E. Seiberling

Randy 3. Selig

Garolyn L. Servid & Dorik V.
Machau

Charles Sesher

Kelth W. & Barb Sexton

Ellie C. Shacter

Michasl Shannon

Gharles A, & Joan Sudrnann
Shapiro

Bab Sharp

Jahn €. Shaski & Sara E.
artin

mir Harley G, Shaw

Betty Jo & Douglas Sheafar,
M.D.

Jahn B, & Burnette T. Sheffield

Jirn & Sara Shelton

Rebecca A, Sherry & Michael
3. Givel

David G. Shier

Tarry Shistar & Karl Blrns

Chahmaine Shank

Mary Halen Shertridge

Bob Siemens

M. Su=an Sievers

Robert Lee Sigmon

Janny Sigatedt

Kennath S8ims

Edward G. & Dorothy J. Singer

Gerald C. Sipe

Steven A. Sircis

Mary K. Sigson & H. Douglas
As kdmy

Wllliam C. & Wleki L Skaer

harlha 3. 3killman

Kay ¥, Slade

Allen Q. Slater

Geborah Slicer

John &, & Beverly Sluss

Adfred & Walburma Smith

Adam B. Smith

Ciyde E. Smith

Margaret A, Smith & Douglas
5. Alert

Cr. Robart B, & Mariatne .
Smythe

Joyee L. Snapp

williatn Furnas Snyder

Seymour & Sara H. Schmer

Soil Technologiss Corp,

Shellay Somarsett

Thormas Patrlek Soule & Janet
3haron Boe

Joel Spector

Johin W, & MaryAnn S. Spence

Earl F. & Carcl S, Spencer

Whiliam W, Spotts

Jim & Padlineg bt Stacho

Robert Staffanzon

Loweall L. Stanley & Gatherine
A Migh

Lucia C. Stanton

Robart & Clara Staffen

Fr. Jerry Steln

Richard J. & Feggy Stein

Marion Lee & Daris |
Stetnmetz

Anudeva Stavens

Daan Stevens

Duncan Stevwart

Weddell H: & Efizabeth J.

Stickriay :

Gedrge ., & Rosannah Slone

Bianca Storfazz

Eriz W, Storlie

Reglnald & Elrene Stowe

Jdim Strain

Gail E. Stratton

Lawrancs E. Stuart

Michael E, Stubbs

John Card & Virginla & Sluhr

lWichasl G. Stumo

Mizhael J. & Susan J.
Sudalnils

Persis B. Suddeth

Brian J. & Jonila L. Suderman

Janet L. Bueiter

Matthew & Elaine Brown
Sullivan

Sirstainabla Dey, Program

Thomas M, & Carol A. Svolos

Lynda G. Swander

Connle Sweaney

Carol E. & Stephen |, Tatsumi

Bron Taylor & Beth Corey-
Taylor

Erin Taylar

Jamez E. & Betty Taylor

MWerlan G. Taylar

Richard Teague

Wayne 5. Teel & Alta L.
Brubalker, MD

Tellar Wildlife Refuge, Inc.

[renise 5. Tennsn

Ruth Terrll

Dr. Jon D. & Rhae E. Thayer

Paul 3. & Janice J. Theobald

Richard Thieltges

Marton E. Thoemas & Dlane K.
Littel

Aaran Thompson

Evelyn J. Thompson & Can 3
Tang

Heten t. Thompsaon

Craig [ Thomsen

Anna Thurstan

Kathy Tidwell

Jill Tieman

Miarilyr: H. & Benjamin B
Tilghman

Christopher F. THquist &
Martha L. Maierz

Diawld J. & Elaine Tabias

Fhillips 8 Margaret Tedd

Danial Howard Tolson

Frank Toman

Dr, Gerald W, Tomanek,

Dr. Mancy J. Temes

Alfred R. Tomlinson

Richard & Mariney Toole

Dr. Eeef Torrey

Sarah Chappell Trulove &
Jares W VWoslisl

Lawis A, Trummesl

Lels A, Trump

Curtis M. Twedt

Darren P. & Mt Suzanne Tylar-
MoGann

Pauline Tysseling

Charles E. Umbanhawar

& Greta M, Anderaon

Univarsicty of Kansas
Libraries

Walf Liroske

Karen L. Valderrama

Danial G. & Amber D, Vallottan

Betting H. Yandewater

Flors T, wvan Warmer

Suzanne Vaupel

Dan Vega

David Vergin

Malcolm F Vidrine

Helen Ann P, Vinton

Jarnez & daann Woesl

Renald J. & Mancy A Vos

Verlon K. & Elaine J. Vrana

Johr B Bette Sue Wachholz

Johr b, Wade

Alan & Jessica YWagener

Virgll Wagrar

David Wagonar & Arwen
Doriatile

Abli Waht |

wiilliavi & Pariny Waihler

Eob Waldo - )

Kathryn A, Horntved t-yialdow
& Dean A, Waldomy

Beuben G, Walker

Patrlgia J. & Samuel H. Walker

Willian B. & Nancy M. Wallace

Beth E. Wallar & Jay 0. Daraay

Banald J. Walzh

Joani Walsh

Miary E. Vfalsh

Robert Walter

Mancy E. Warner, M.D.

. Todd Wasinger

Edwin Waters

Kay M. & Richard L.
Wiglean, I

Robert E. & Elaine Watson

Richard 5. Waxmzan

Kennath G, & Dorothy |-
Waaber

Roger Wechaler

Susdn B, Weead

Thomas R. & Deborah Meher
Weicht

Faul K. Weidhaas & Madonna
k. Stallmann

Stephanio Welgsl

Mare & Kathleen H.
Wihainbergar

Christopher L. H. Weingarth

J. Michael Weiss

Darrell G. & Lois 1. Wolls

[Dalane E. & Kay 5. Welsch

Dr. & Mra. Charles R. Wasner

David Weaseler

Melvin E. & Barbara Ann West

Warren & Geneva Weston

Barbara Wetula

Todd Wetzel & Karon
Andersan

Qrual L. & dary C. Weyers

WFiv California tine.

O & Birs. H. E. Whealsr

Robert E. & Mary Whelplay

Susan White

Patrick Whitefield

Mary L. wllber

Susan Wilcox

Byron Wiley

Karen K. Willkken

Roslvn Willett

William Collega Likrary

Davld L. Willlams

Kathleen Wilkams

Robert D. & Kathiyn B,
Williams.

Suzan A Williams

Stanley Paul Williams

Todd M. & Lazle G. Willlams

Johin Q. & Anne B Wilsan

Kristin .J. & D. Morgan Wilson

Fhillip J. Wilmare

Gis W, & Lois W, Winchester

David F. Winecoff

Dauglas E. & Caral A,
Wirgsler

David & Judy Winkel

Eldon T, Winston

Barbara L. Winternitz

Franklin P & Jean Howsll
Witte

Sheila M. Wittabals

Kelth V. & Kakklzen Wald

Steven A. Wolf

Joel & Joan G. Woodhull

Gharlis Wooster

Worlt Family Estate Trust

Howard O, Wright

Maney L Wygnant

Julig Ann Warden & Erle L.
Wwolfley

Debbie Yarnell

Michael J. Yochim

Victor Yodailken & Beth E.
Kirkhart

[Paul E, & Lipds, Pearl Yoos
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Craig H. Yorke & Mary A,
Powel

Grag & Donna . Yolng

James H. & iarjorie H. Young

Pamela Parker Young

Rayce Young

Dr. Willkam M. & Dorathy A,
Zales

Rlisabeoth Zall

Rulth <, Zalph

Gary Zamzow

Dawit M. Zeleke

Zaphyr Commmunity Farm

Randall L. Ziglar

Dr. Aobert L. Zmdahl

Rlchard W Zundel

Matching Gifts
from Employers
and Sharsholder

Contributions

Berkskire Hathaway
Sharsholder Contributions

Chase Manhattan Foundation

1B Intermational Foundation

Integrated Media, Inc.

John & Gatherlng WMachrhur
Fridn.

Rerrlll Lynch iatching Gifts
Pragram

MNordson Cerporation

Roclefellar Brothers Fund,
Ins.

The Sun Microsystems
Faundatlan, Inc.
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A non-protit institution such as The Land

Tnstitute is under tight budget constraints that "

stretch our ability to cnhance daily operations.

g

For this reason, we are asking Friends of the T.and

]

for tax-deductible donations of any of the

following necded ilems:

» tools {or our workshops
{woodworking, welding,
general maintenance)

o g reliable pick-up truck

4 color, flat-bed computer scanner
a good macro lens for a 35 mm camera

a YHS vidcocamera for taping presentations

a portable tape rccorder tor Land Report
interviews

for hauling matcrialy
¢ a photocopier with collator and auto-

document feeder Tor the oflice

# 1BM compatible computers with minimum
486 MHz processors and SVGA monilors for
data and word processing

IT you have any of the above items and are
interested in donating them, please contact Ken
Warren at The Land lnstitute during business
hours. Thank you for your help.

@ Jab instruments:
a dissecting microscope,
laminar tlow hood,
micro centrifuge,
gel electrophoresis rigs,
PCR thermocycler,
ultravialet transilluminator

I want to be a perennial Friend of The Land

= ™0 % o m rm e e om £n oo e O W DO O R ET TR e B ke be ke pd R3 e P R DO 6O e O EN RN EN KD M3 e O mo o o

Here's my tax-deductible gift to support The Land Instituie’s programs in Naiural
Systems Agriculture, The Sunshine Farm, Internsfips and Rural Commmity Studies.
R =5 N & i} 880 800 §500

Nome -
Address .
Ciry I Stafe,

. .. My comipany has u Moiching Gift Program that will increase my gifts.
The necessary forms are enclosed,

My company

Zip

My sponee 'y compony

Pavment Method

_ My check, made payabile io The Land Institute is enclosed.
 _Chargemy _ _ VISA _ MasterCard

Aceount number

Expirgrion date / Sigratire _

2

3.
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Invest

in The Land Insifture!

Qoy research s poving the way to a rew
agriculture — farming modeled on
native prairies. Foarmers using Natoral
Systems Agriculture will produce food
with littic fertilizer and pesticide, build-
ing soil instead of losing it. ¥f you share
this vision and would like fo help,
please consider becoming a Friend of
the Land,

To be a Friend of The Laad aad recelve
The Land Repori, please send your gife
today. Chp this coupon and rerurn it
with your payomend fo:

The Land Instifute
2440 E. Water Well Road
Zalina, KN 07401
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