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Photographs in this issue were taken by several
different interns and staff persons. :

On the Cover

The front cover photo shows the Land Insti-
tute interns listening intently to their host at
the Kansas State University-sponsored soils
classification competition, which they observed.
From the top, clockwise, they are Veronica
Mecko-Ray, Bruce Kendall, Doug Dittman, Amy
Kullenberg, the Kansas State host, Patti Boehner
and Jess Ennis.

In the photo on the back cover, the interns
are walking on The Land Institute prairie.

At The Land
Fall Highlights

Dana Jackson

The fall session always seems to be the
shortest. Between the resumption of classes
early in September and the cessation of classes
after Thanksgiving (so we can concentrate on
analyzing field data and writing up the results
of experiments), the weeks go by very fast.

Somehow in the blur of events, we do
remember certain highlights.

Seventeen of us from The land attended
the Bethany College program to celebrate the
bicentennial of the Constitution on September
17. We had been discussing the book, Habits of
the Heart: Individualism and Commitment in
American Life; and the program, "Reflection and
Choice: Examining the Constitution," related to
problems and ideas which had come up in class.

The day before the program, we enjoyed a
visit by Page Smith, who was in Kansas to give
the keynote adress at the Bethany College
program. Page is an eminent historian and
author of seventeen books, including the highly
acclaimed two volume biography of John Adams and
an eight volume People's History of the United
States. Among the many topics we discussed
were the philosphy of education and pedagogy and
how one writes history.

The Land Report

is published three times a year by

2440 E. WATER WELL ROAD
SALINA, KANSAS 67401

Editor..iveivivnnenns Dana Jackson
Arts Associate........ Terry Evans
Circulation Mgr..Sharon Thelander
Printed by Arrow Printing Company
Subscription Rate: $5.00 ($10,00 foreign)

Contributing to #31: Wendell Berry, Perdita
Butler, Patricia Boehner, Doug Dittman, Jess
Ennis, Marlene Howell, Dana Jackson, Wes
Jackson, Roger Lebovitz, Amy Kullenberg, Thom
Leonard, Veronica Mecko-Ray.

THE LAND INSTITUTE IS A NON-PROFIT EDUCATIONAL-
RESEARCH ORGANIZATION DEVOTED TO SUSTAINABLE
AGRICULTURE AND GOOD STEWARDSHIP OF THE EARTH.

—— BOARD OF DIRECTORS: Orville Bidwell, Karen
Black, Bruce Colman, Mari Sorenson Detrixhe,
Terry Evans, Wes & Dana Jackson, Ivy Marsh, Jim
Mayo, Conn Nugent, Dwight Platt, John Simpson
—-— HONORARY BOARD: Wendell Berry, David Brower,
Herman Daly, David & Joan Ehrenfeld, Alan & Joan
Gussow, Frances Moore Lappé, Amory B. Lovins,
Gary Nabhan, Karen Reichhardt, Paul Sears,
William Irwin Thompson, Gary Snyder John Todd,
Donald Worster




Page is also known for co-editing with
Charles Daniel The Chicken Book, which was the
outgrowth of a course they taught on the chicken
at the University of California, Santa Cruz.
After his visit, Page sent us the book and
another creation of his titled "Group Dynamics"
(above), with the inscription: "For the students

and staff of The land Institute with best wishes."

Jim Scott came through on September 29 and
did a small concert on his twelve-string guitar
for The land Institute at the Marymount College
Little Theatre. Jim played with the Paul Winter
Consort in the October 1986 concert for The
Tenth Anniversary of The land Institute, and we
were delighted to have him return.

Another Jim, Jim Smith from los Angeles,
talked to us during warm-up on the 20th about
his job, apprehending and charging company offi-
cials responsible for illegal dumping of toxic
and hazardous wastes in the los Angeles area.

When the Bork nomination for Supreme Court
justice was making the daily news, we invited
Thomas Marten, former clerk to the Supreme Court
and now an attorney in McPherson, Kansas, to
speak to us about the qualifications for the job
and the issues surrounding Bork's nomination.

The interns went to Kansas State University

Mark Gerneé and Thom Leonard fix the combine.

On a sunny fall day, we held class outside.

to attend seminars and work in the library
several days this fall. One day they combined a
field trip to the Konza Prairie with a Univer-
sity soils classification competition which
Orville Bidwell, a retired soils professor and
member of our Board of Directors, had invited
them to observe.

Dona Freeman gave a performance of "Plant-
ing in the Dust" at the Community Theatre in
Salina on October 25th. Though we had been
taking the play to Kansas communities all fall,
this was the first opportunity for the public to
see it in Salina.

We did not have our annual Fall Visitors'
Day in October, as we have for the last ten
years. We were sponsoring two public events,
Jim Scott's concert and a Salina performance of
"Planting in the Dust," and decided not to
organize Visitors' Day in addition. But
throughout the fall, there were visitors who
came singly and in groups, such as the classes
from Kansas Wesleyan, Bethel and Tabor colleges.

We did take time to do two other regular
fall activities: harvest the honey from our two
hives and combine the native grass seed on the
160 acres.

Jess Ennis, Jon Piper, Roger lLebovitz (in
background) and Patti Boehner enjoy a tea break
in La Hacienda kitchen.



Farly in November, Penny Geis, Saline Coun-
ty Commissioner and professional mediator,
discussed her work with the Kansas farmer/credi-
tor mediation service. Steve Thien, a soil
scientist in the Agronomy Department at Kansas
State University, gave a seminar that same week.

The Land Institute Board of Directors met
on November 14. All twelve members attended,
including two new members: Bruce Colman from
San Francisco and Conn Nugent from Amherst,
Massachusetts. Paul Rasch gave the board a
walking tour of the greenhouse and explained the
next steps in construction. They also looked at
the classroom building which was undergoing
remodeling.

We gave our annual research presentations
at Kansas State University on December 10.
Preparing the papers for publication in the
Research Supplement kept everyone busy right up
to the start of our Christmas party on December
18, the last day of the term.

Board members Bruce Colman, Dwight Platt, Conn
Nugent (holding architect's drawings), Mari
Detrixhe and Wes Jackson get briefed on the
greenhouse by Paul Rasch.

The Greenhouse Goes Up

Work on the greenhouse proceeded steadily

but slowly this fall. Paul Rasch, our greenhouse

coordinator, had help from interns in the after-
noons, but with classes resuming in the morning
and research tasks taking priority in the after-
noon, there were fewer hours left for the green-
house than there had been in the summer. Paul
worked on the plumbing and built wooden boxes
filled with rocks, which will serve as thermal
mass as well as benches to hold the plants.

Heat absorbed by the rocks will be released
slowly at night, moderating the greenhouse
temperature.

The interns and staff helped pour the
concrete floor for the aisle along the north
side and three walkways leading from the aisle
into the greenhouse.

Research work was put on hold for two days
when we installed the greenhouse framework. A
truck arrived Wednesday noon, November 19, with
the whole greenhouse structure. On Thursday,
the interns and staff helped set the aluminum
trusses and purlins in place; they all fit

together like a giant erector set. It took
teamwork to raise the sections and attach them
on the sides. On Friday and Saturday they put
in more bolts and braces to hold the framework
securely.

Early in December, Paul had some extra
carpentry help to frame in the walls and roof of
the work room on the north, which will be used
for mixing soil and potting plants.

There was another big cooperative effort
when the glazing arrived. Everyone worked on
Friday and Saturday, December 11-12, and some
came back on Sunday, to get as much of the
greenhouse enclosed as possible before the
end of the term and the onset of winter weather.

Greenhouse to be Dedicated

On Saturday afternoon, March 26, there will
be a dedication ceremony inside the greenhouse.
Wendell Berry will be our special guest. We
invite Friends of The Land and others who might
be interested to help us celebrate this new
addition to our research facilities.




Remodeling the Classroom Building

The south side of the classroom build-
ing looks very different now. When our
operations manager Rob Fischer found new
problems in the greenhouse (rot in the wood
supports under the windows and termites in
a post) last summer, we decided to tear it
down. Tt didn't make sense to spend time
and money rebuilding it when we had the new
research greenhouse going up. We may build
a small one there in the future to add heat
to the building, but for now, we have a
brick patio on the south which makes a
pleasant, sunny place to eat lunch.

When we were looking at the green-
house, we also examined the south wall of
the classroom above the greenhouse which
was covered with solar collectors. Wes had
figured out the active solar heating system in
1976 when there weren't many models in operation
to study. The solar literature then did not
stress the superiority of conservation and
passive solar over active systems as it did a
few years later. The system we built worked
well when we turned on a fan and brought the
heat directly off the collectors into the class-—
room, but we were never able to store much heat
in the center rock pile by bringing warmed air
to it through ducts.

The collectors needed new black paint and
complete recaulking. The ducts needed to be
cleaned. Wes and I thought about the cost of
repairs in terms of dollars and hours, and
decided we would do something else. We hired
Medina Construction to build a new wall straight
up and add four windows for passive solar gain
on the south side of the classroom and office.
The classroom will be larger and better lighted.

Farly in November when the work began, T
moved my office to a bedroom in our house, and
we began holding class in the research library
at la Hacienda. Because of the need to get the
greenhouse closed in before the snowstorms of
January, we've not had workers to spare for the
classroom remodeling. As of the middle of
December, we still have electric wiring to
finish, the walls to be painted, woodwork to be
finished, bookshelves built, a carpet installed,
and the library put back in place. We hope to
get all this done before the 1988 term begins on
February 15. ‘

Volunteers Needed to Help with Library

Cleaning and reshelving all the books and
magazines from our classroom library will be a
big chore, and we need help. We are planning on
having the shelves ready by the first week of
February. We will unpack the boxes of books,
clean off the sawdust and sheetrock dust, and
rearrange the books on shelves. Anyone who can
donate some hours to do this work should call
Dana Jackson in January and schedule a time
to help. (823-5376 or 823-8967)

A new south wall is started.

On the Road with “Planting in the Dust”
Marlene Howell

"We do basic research in sustainable agri-
culture and study the conditions necessary for
creating a sustainable society." From the time
I first heard phrases like these until now,
quite a change has taken place in me. No longer
just interesting and novel, The Land Institute's
work and philosophy fit into a context I under-
stand, for in the most direct sense we are
talking about people's lives and the cultural
values which limit or expand life choices.
Being "on the road" in Kansas this past summer
and fall organizing "Planting in the Dust"
performances has afforded me the opportunity to
see and experience what sustainability could
mean to very real people in-very real situa-
tions. The concept has taken shape and evolved
(for me) in the faces of the people I met and
the stories I heard.

We have performed the one act, one woman,
dramatic monologue in twelve communities in
Kansas: Chapman, Caldwell, Colby, Dodge City,
Marysville, Larned, Concordia, Hutchinson, Man-
hattan, Emporia, Great Bend and Salina. The
first ten were underwritten by a grant from the
Kansas Committee for the Humanities. Most of
these communities still have a rural character,
although the larger towns have strong urban
interests and concerns.

The points made in the play by the main
character, Annie, have been generally understood
by all, yet each community has also offered its
own perception of the issues. For instance, we
have yet to perform the play and not meet some-
one who has recently lost a farm or knows a
friend who has, In every performance discussion
we have heard at least one first-person dust
bowl story. The universality of the message is
commonly understood: we are losing something
we value, something we love., A way of life, a
heritage of pride and love, is slipping away.



And, perhaps most importantly, the collective
voice we have heard says, 'We're not going down
without a fight, though some days the fight just
is not in us." There is a sense among many
people that actually times have been worse, and
that they will persevere. Sustainability is not
a theory to the many people we have met. It is
a prescription for survival.

Fach place has also offered its share of
laughs and nerve-wracking last minute snafus.

In our first location, the town was having a
Labor Day parade before our show, and the
sponsors had planned originally to have Dona
Freeman, our actress, ride on a float. A few
days before the show, they called to let me know
that they had made a change. They were substi-
tuting a team of mules for the float with Dona
on it. I decided simply to tell Dona that she
would not be in the parade due to scheduling
problems. How could I tactfully say, "You have
been replaced by a team of mules"? Another
place gave us a broken table (each sponsor is
asked to provide a kitchen table and chair and a
rocking chair) and only one spot light, so in
addition to not being able to lean on the table,
Dona had her usual stage space reduced by 50%.

I was tempted to call that performance, '"Plant-
ing in the Shadows." In another town, a photo-
grapher marched down the aisle during the
performance, snapped half a dozen quick, bright
flash shots, and marched out again. Dona some-
how managed to keep her composure and deliver
her lines, but it was not at all funny. We were
surprised to learn that the photographer was
employed by the local newspaper.

Each performance under the Kansas Committee
for the Humanities grant has been followed by a
discussion led by a humanities scholar. The
topics in these discussions have been as varied
as the audience members. One scholar referred
to Annie as a "farmer." This led to a question
of whether or not she had meant "farm woman' or
"farm wife" instead of "farmer." The woman
asking the question was glad to hear that
"farmer" was used purposefully, because, she
said, "I consider myself a farmer." Some commu-
nities focused more closely on the issue of "to
whom the land belongs." The play has a line
about the land "belonging to itself." This
raised some interesting comments about whether
the land belongs to itself, to God, or to us.
Many people see themselves as servants of God
and therefore stewards of God's gift of the
land. Others do not attribute a religious value
to land stewardship.

Written evaluations about the show have
been interesting and thoughtful. Some people
have written to let us know that the .show was
the talk of local coffee "clubs" the week
following the performance. One man wrote: "A
farm is more than 160 acres of dirt. It becomes
a part of the family, a place that the young
people can come home to, a place that represents
security and a sense of unity with nature." A
woman commented on her evaluation sheet: "More
people need to see this play, especially those

Dona Freeman as Annie in "Planting in the Dust"

actively engaged in farming the land." Another
mentioned that the play could be very educa-

tional for an urban area by helping people under-

stand some of the problems rural people are
facing. Most people who have seen the show have
been able to relate to it on some personal level,
whether or not they are farming.

Through organizing the performances of
"Planting in the Dust," I have once again exper-
ienced something I've long believed; the arts
truly are a way for bringing issues to light,
involving one's feelings as well as one's intel-
lect; in other words, the whole person. As I
have said many times in regard to the play, "It
touches the heart and the head. No crisis is
solved without ample use of both." The people
we've met in our travels know this, and their
faces show it.

Planting in the Dust will continue its
run in 1988. In January and February, we will
be performing for the annual meetings of soil
conservation districts (C.D.'s) in Kansas. For
information about scheduling the play, contact
Dana Jackson at The Land Institute.

Scheduled Performances

January 11 - Great Bend, Barton Co. C.D.
January 19 - Wichita, Sedgewick Co. C.D.
January 21 - Sharon Sprgs., Mt. Sunflower Univ.
February 3 - Mound City, Linn Co. C.D,

PFebruary 6 - Arkansas City, Cowley Co. C.D.
February 8 Colby, Thomas Co. C.D.

February 22 - Columbus, Cherokee Co. C.D.
February 27 - Neodesha, Wilson Co. C.D.
February 29 - Goodland, Sherman Co. C.D.

March 7 Beloit, Mitchell Co. C.D.

1



Energy Caucus Called

You've seen the ads in many of the popular
magazines with the opening headline, "How nuclear
energy can help defuse the next oil crisis." The
The goal of the U.S. Council for Energy Awaremness
(financed by the nuclear industry and utilities
investing in nuclear technology) is to convince
the public that "nuclear electricity is a domes-
tically produced alternative to foreign oil."

Cheap energy as a result of an oil glut in
recent years has taken energy concerns off the
agenda for public discussion. -But the nuclear
energy promoters are clearly prepared to take
advantage of the inevitable return to higher
prices and the public anxiety that will result.
Proponents of the soft energy path should be
prepared with a strategy for safer and cheaper
alternatives to nuclear power. Much of our
progress towards a renewable energy policy in
this nation disappeared with the election of the
Reagan administration. But the reasons for
pursuing the soft energy path are still valid,
and it is time to bring them out to the light of
day again.

The Land Institute will host an energy
caucus on Saturday, January 30, from 9:30 A.M.
until 3:00 P.M. The meeting will be for persons
interested in reviving the discussion about
renewable energy sources and public policies
which encourage conservation and solar technolo-
gies. We will send invitations to environmental
organizations and individuals who have worked on
energy issues in the past. This will be an
opportunity for the renewable energy network to
reconnect and assess what is happening in the
energy field today.

Helping to organize the meeting will be three

people who formerly worked at The Land Institute
in energy programs: Mari Detrixhe, a research
associate who worked on county energy planning;
Paul Rasch, an appropriate technology intern and
now coordinator of our greenhouse construction;
and John Craft, former student who developed
expertise in wind energy systems, then invented
and manufactured the Windcraft wind electric
machine.

Green Thumb Gathering

The fifth biennial organic gardening work-
shop will be held at The Land Institute on March
26 from 9:00 A.M. until 2:30 P.M.

like past gardening workshops, this one
will be held inside the classroom building, rain
or shine. There will be no formal presenta-
tions, but experienced gardeners will lead the
discussions. All participants will be encour-
aged to share their knowledge and experience.
and garden slides if they have them. Choosing
varieties, saving seeds, and growing bread
patches will be featured topics.

Bring a vegetable to put in the soup pot
as soon as you arrive, and some bread, fruit or
cheese to share at lunch.

Job Opening

Joan Olsen has resigned to accept a
position at Children's Hospital in Kansas City.
The position of Director of Development is open
at The land Institute, and we invite applications.

Job Description
The main responsibility of the Director

will be fundraising. The Director of Develop-
ment must develop a plan for raising the oper-
ating budget and an endowment with the co-direc-
tors, write proposals to foundations and reports
on grants received, contact individuals for
contributions and communicate with those who
have contributed, organize direct mail solicita-
tions, and maintain the data base of funding
sources. The Director of Development also
shares responsibilities with the co-directors
for institutional promotion, and maintenance of
alumni records.
Specific Skills Needed

Good communication skills, both in writing
and speaking, are required for this job. The
director must also have organizational skills
and be able to work competently with financial
statements.

General Requirements
The Director must be philosophically in
tune with the goals and work of The land
Institute and be able to speak accurately and
comfortably about them.

Green House Manager Chosen

Mary Handley will be the manager of our new
greenhouse. Mary has a Ph.D. in plant pathology
from the University of California, Davis, where
she gained experience working in a research
greenhouse. She joined the Land Institute staff
on a half-time basis in 1987. Mary is married to
Peter Kulakow, plant breeder at The land, and
they have a baby son named Elliott.

1988 Prairie Festival

The 1988 Prairie Festival will be held on
the weekend of May 28-29. We cannot announce
the program at this time. Anyone not already on
our mailing list who would like to receive the
invitation/program in April should contact us
and we will send one.

LAND INSTITUTE CALENDAR
SPRING SESSION 1988

January 30 —-- Energy Caucus

February 15 -— 1988 interns begin term

March 26 -— Green Thumb Gathering, an
organic gardening workshop. Also,
Dedication of the Greenhouse with
Wendell Berry, special guest.

May 28-29 —— Tenth Annual Prairie Festival




~ New Roots for Agriculture

Eastern Gamagrass: In Transition from Forage to Food Crop

Patricia Boehner

Land Institute researchers have been
looking to the native prairie vegetation in
search of species suited to fit into a perennial
polyculture. One promising species of the tall-
grass prairie is eastern gamagrass (Tripsacum
dactyloides L.), a species traditionally known
for its forage value. The lLand Institute is not
looking at eastern gamagrass (hereafter called
gamagrass) as a forage, however, but as a poten—
tial human food crop. Although our research
centers around its seed production qualities, we
are also interested in other functions of gama-
grass, such as soil stabilization.

Gamagrass is well known as a high quality
forage for all classes of livestock throughout
the year and averages 10-12000 lbs/acre. Its
peak period of growth occurs during a time when
other grasses are dormant or less palatable,
thus, effectively increasing the grazing season.
This is because gamagrass is a warm-season
species, meaning its carbon assimilation pattern
is one that is adapted to maximizing growth
during the warm summer months. Researchers have
suggested that gamagrass would be highly
suitable for dryland areas with high water
tables. Gamagrass is also considered to be a
good substitute for forage sorghums, sudans, and
millets under irrigation. It would offer advan-
tages over these annual forages, because as a
perennial it would require less energy for cul-
tivation, its roots would hold the soil year
around, and its production costs would be lower.

In Central and South America, robust
species in the same genus, T;}psacum L., are
widely cultivated for forage.” In North
America, however, the forage contribution of
gamagrass in native ranges has been small
because of its sparseness, which in part is due
to improper grazing management. In recent
years, the use of eastern gamagrass as a forage
has been limited because of its low seed produc-
tion, inferio§ seed quality and establishment
difficulties.” With current knowledge of
the genetics and ecology of gamagrass, these
characteristics have been largely overcome.

Fastern gamagrass is found throughout much
of the eastern United States as well as in the
eastern Great Plains. Its range extends from
Nebraska to Massachusetts (420 N Lat.) southward
to upper South America (24° S lat.) . The habi-
tat for gamagrass in the tallgrass prairie is
usually the wet bottomlands, althpugh plants are
often found on the tops of hills.”™ Other

species of Tripsacum L. have adapted to tropical

and desert climates, sandy soils and other
diverse conditions.” Of the sixteen known
species in the genus Tripsacum, eastern gama-

grass is the most widespread and morphologically
variable.” (The origin of the name Tripsacum is
said by some to come from the Greek word

tribein (to rub), allHQing to the smooth

joints of this genus.’)

The members in the genus Tripsacum are
close relatives of maize (Zea mays L.); both are
in the subtribe Tripsacinae. Tripsacum L. is
the only grass genus with which domesticated
maize (corn) is known to cross and produce
viable hybrids.® Plant breeders have utilized
germplasm from Tripsacum to introduce resistance
to several diseases and possibly some insects
into maize lines.” The genetic make-up of
Tripsacum L. has been extensively studied not
only because its genes are transferable but
becausTOit gives clues to the evolution of
maize.

Gamagrass reproduces primarily vegetatively
by thick, scaly rhizomes which look much like
the ginger roots found in the grocery store.
These rhizomes spread out from the center of the
plant so that the basal area of one plant may
reach a diameter of one to several feet.

Both gamagrass and maize are monoecious
(literally, in one house); the male and female
flowers are on the same plant but not
necessarily at the same positions on the plant.
This monoecious condition in Tripsacum L. and
Zea L. and the specialized cup-like seed cases
of these plants indicate that both genera repre-
sent a '"derived" or more advanced cTTdition than
their relatives in the same family. T think
little imagination is needed to see the connect-
edness of gamagrass to maize. Gamagrass looks
like miniature corn with its broad flat leaves
(broadeﬁzthan the other grasses in the
prairie~“), its reproductive stems which are
taller than people, and its sex-separated seed
head. Even though the male (tassel) and female
(kernels) flowers on corn are not connected on
the same branch as they are in gamagrass,
variants are common in corn where male and
female flowers are reduced and on the same
branch, and those glants are technically called
tripsacoid maize.l

Typically, the seed head of gamagrass has
one to three branches, with the lower one-fourth
or less of each branch containing the seed-
bearing pistillate parts; the upper portion
bears the male staminate parts. The seeds are
enclosed in stiff casings which harden as they
mature. Chet Dewald and Robert Dayton found a
variant six years ago in north central Kansas
where almost all of the florets are pistillate
with the potential to bear seed. The bottom
one-fourth of the seed head is similar to the



normal seed head, but the structures that
surround the seeds in thelzpper three—fourths
are not as hard or thick.

The original variant, T. dactyloides (L.) L.
forma prolificum Dayton et Dewald (referred to
hereafter as the pistillate variant) has twenty
times as many seeds as the normal gamagrass. The
yield of the pistillate variant, however, is
increased by only fivefold because the seeds are
smaller and weigh less than the seeds from normal
gamagrass plants. With this increase in yield,
a fertilized field (250 1lbs/acre applied N) of
the pistillate variant form of gamagrass can
produce about 1000 lbs/acre of whole seed, which
is about 660 1lbs/acre of edible grain. (For
comparison, wheat yields about 1800 lbs/acre at a
30 bu/acre production level and corn about 5600
1bs/acre at a 100 bu/acre production level.)

Chet Dewald, range agronomist at the United
States Department of Agriculture (USDA) Southern
Great Plains Research Station in Woodward, Okla-
homa, is working extensively with the pistillate
variant and predicts that another fivefold
increase in yield from the pistillate variant is
possible through breeding in the next five to ten
years given the genetic base of gamagrass that we
have now. Yields obtained at the Woodward Exper-
iment Station from the pistillate variant have
already doubled since the original variant was
found in 1981,

Yields from normal seed from the USDA
Experiment Station in Woodward in 1978 were much
lower; about 300 lbs/acre whole seed with only
21% of the seed being edible grain. This yield
was comparable to the low-yielding early corn
some 5000+ years ago.”' - This year we found
(from a very small sample of two-year old plants
grown one meter apart) yields of 160 lbs/acre of
the normal type seeds and 250 lbs/acre of -the
pistillate variant type. The normal seeds
contained roughly 357 grain.

Species in the same tribe as gamagrass
(maize, teosinte, perennial corn, and Job's
tears) have had a long history of use for
food. I have not found any references in the
literature about the use of Tripsacum species as
a human food crop. However, large quantities of
the hard seed casings were found in the _remains
of the Ozark Bluff-dweller habitations. There
is some question as to how the seeds were
cracked open and what exactly their use was to
these early inhabitants.

As a food source, the nutritional value of
gamagrass grain is impressive. The protein
content of the grain is 27% while that of wheat
and corn is about 17 and 10%, respectively.
Gamagrass grain also has twice as much.of the
amino acid methionine as corn and is about 517
carbohydrate. Gamagrass grain is readily
digestible and, in addition, tastes good. It
has a distinctive corn-nutty flavor when popped
or ground into flour.

While the quality and quantity of gamagrass
grain is respectable, there are other attributes
of this species that make it particularly suit-
able for a perennial polyculture. As a peren-

nial, the below-ground rhizomes and associated
propagules allow gamagrass to survive the winter
and begin growth again in the spring. As a
grass species, gamagrass would be intercropped
with a legume and/or composite species in the
attempt to resemble the prairie's balance of
species. Grass species in a polyculture are
important because of their extensive root system
and leafy canopy. Both aid in deterring soil
erosion and compaction, and, once established,
perennial grass species are effective in keeping
many weeds out by reducing the light and nutri-
ents available to other species.

As with all crops, gamagrass would require
some management to optimize grain production and
the overall health of the plants. Two charac-
teristics which would require special management
by a farmer are root binding and an excessive
build-up of above-ground biomass. Root binding
occurs when a plant produces a thick mat of root
and rhizomes which impedes its ability to grow
and be functional. Chet Dewald suggests
breaking up the mass of old or dead rhizomes and
roots mechanically every five or six years.

This helps stimulate root growth and, subse-
quently, stimulates above-ground growth. Chet
also states that once gamagrass is established
and maintained in this way, it may never need to

pistillate
variant




be replanted. This means that the energy
required for traction to establish and maintain
gamagrass would be less than that needed to
plant annual crops each year.

Gamagrass produces a profuse amount of
vegetative growth, Grass species with this type
of lush growth often need annual "house
cleaning" or removal of the dead, above-ground
biomass (or litter) before the beginning of
growth in the spring. This allows for optimum
conditions for growth and often increases the
number of seed-producing tillers. Gamagrass
litter can be removed in several ways.

One way is to burn the plants at a time
when the plant is not actively growing. Burning
gamagrass has been found tro reduce insect, fun-
gal and bacterial pests. Burning also speeds
up the mineralization process of the stand by
reducing the organic matter into nutrient-rich
ash which is deposited on the soil surface.

Another way to remove litter would be to
let livestock eat it. Animals could graze right
out in the fields after seed harvest. The
quality of forage would still be relatively high,
even after seed maturation. Gamagrass also
makes excellent.?ay and has potential as green-
chop or silage.2 Some livestock owners have
noted that their animals often prefer gamagrass
hay over the best alfalfa hay.

Annual haying, however, may be detrimental
to the polyculture in the long run if organic
matter and nutrients are not returned to the
soil. To keep the polyculture sustainable,
farmers will need to pay close attention to
fertility. Nitrogen could come from mineraliza-
tion of organic matter, fixation from nearby
legumes, and manure from animals that might
eat the hay. '

Gamagrass has evolved in the prairie under
conditions of low to moderate levels of avail-
able nitrogen as a result of the slower, natural
process of nitrogen cycling. In a recent study,
Roger- Anderson compared the response of gama-
grass and corn to varying levels of inorganic
nutrients and found corn to be more efficient in
utilizing available nitrogen, although both
species showed a positive resg? se to increasing
levels of inorganic nutrients. Anderson
attributed corn's efficiency to its adaptation
and selection to take advantage of periodic
flushes of inorganic nutrients as is found in
naturally or artificially disturbed habitats.
Gamagrass's adaptation to ecosystems that have
steady levels of nutrients, however, is an
important factor for its suitability in an agri-
culture where the aim is to not apply fertil-
izers from outside the system.

It is important to remember that in the
tallgrass prairie, litter removal, root distur-
bance and nutrient cycling are all actively
occurring. Above-ground biomass is removed
periodically by grazers, decomposers and by
fire, so that excessive build-up is not a
serious problem. Mammals constantly disturb the
roots by hoof-action, burrowing, wallowing and
the like. The microorganisms, as well as larger
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plants and animals, significantly contribute to
nutrient cycling. The closer we design our
perennial polyculture to the natural prairie,
the lesser the need for human intervention.

At The land, we also consider practical
matters such as harvesting and the processing of
gamagrass grain. This year we tried harvesting
our research plots to get a feel for the time
and energy required. We collected a small
amount of seed for planting and eating. Hand
harvesting proved to be labor intensive, roughly
1.5 person hours for about one pound of whole
seed. These figures were estimated from an
unfertilized field with plants (both pistillate
and normal types present) spaced one meter apart
and from unskilled, but eager, intern labor.

A problem associated with harvesting gama-
grass seed is that the seeds mature from the top
down and usually break off sequentially. A non-
shattering genotype of gamagrass has been found,
however, and this trait could b§4incorporated
into the crop through breeding. Harvesting
gamagrass seed for forage plantings is accom-
plished on a larger scale using a standard com-
bine and passing once through the field when the
majority of the seeds are mature but have not
yet shattered. The flowering period for gama-
grass can be several weeks in one plant. There
is enough variability in gamagrass, however, to
select plants for more concentrated flowering
period so that one harvest will acquire the most
seed grain possible.

We sent some of the collected seed of the
normal type seed head with the hard seed casings
to Kansas State to be processed by Pat Dreese,
former Land student who earned a Ph.D. from the
Kansas State University Grain Science and Indus-
try Department. He found gamagrass grain proces-
sing relatively easy because the technology is
already available, both experimentally and indus-

Wes Jackson and Marty Bender
plot of eastern gamagrass in 1978.

planting the first



trially. Pat used corrugated rolls, similar to
those used for wheat flour milling, to crack the
hard seed casings. There is some difficulty in
separating the cracked seed cases from the grain
by aspiration or with screens because the size
and densities can be similar. Milling gamagrass
seeds with these hard casings may be more diffi-
cult than milling the softer casings of the
pistillate variant seeds. However, the softer
casings of the pistillate variant can be trouble-
some out in the field since these softer seed
casings appear to be damaged more often from
predators (insects and rodents) than the normal
hard seed casings.

The Land's gamagrass research program
began about ten years ago with Marty Bender and
Jim Peterson transplanting gamagrass of differ-
ent genetic stock (accessions) from Chet
Dewald's plots in Woodward, Oklahoma. These
plants were established and are maintained as a
source of diverse genetic material which is
essential for breeding purposes. They can be
seen on either side of the driveway as you
approach the classroom. The Land's plant bree-
der, Peter Kulakow, and James Henson have made
plans to expand our stock of gamagrass germplasm
in the near future to accommodate new accessions
and to multiply existing accessions. James
Henson held a post doctorate at The Land and is
currently employed at the Kerr Center for Sus-
tainable Agriculture, Poteau, Oklahoma. In
1986, he and intern Patrick Bohlen established
from seed 77 different accessions of gamagrass
from the USDA Experiment Station in Woodward,
which were crosses of the pistillate variant and
the normal type seed heads. In addition to
collecting data on a number of morphological
traits of these plants, Patrick monitored leaf
diseases with Mary Handley, plant pathologist at
The Land. Gamagrass is susceptible to some of
the same leaf diseases as corn, although resis-
tant strains appear to be more common. With a
disease rating system, they were able to detect
apparegt'reigstance to disease in several of the
accessions.

This year, Mary and I looked at the leaf
disease in gamagrass more extensively. We con-
tinued monitoring the 77 accessions planted last
year, but also set up plots to study the envi-
ronmental effects of season and geographic loca-
tion on disease resistance of the different
genotypes. James Henson established a geneti-
cally identical set of plants at the Kerr Center
research station to observe location differ-
ences. Results from this year's research reaf-
firm the apparent disease resistance of speci-
fic clones, although there is some variability
between the years of study and where it is
grown. Future work with these gamagrass plant-
ings will concentrate on the effects of disease
and other factors on the grain yields of the
given genotypes. Our research is tailored to
fit the needs of a sustainable agriculture as we
continually address gamagrass's role in a poly-
culture,
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Patti Boehner and Mary Handley (hands on the
right) study leaf disease in gamagrass.

Laura Jackson, Ph.D. candidate at Cornell
University, is looking closely at the pistillate
variant and the normal gamagrass plants to
determine how these two types may differ in
their pattern of resource concentration. With
her findings, lLaura also hopes to gain some
insight on the question of whether or not peren-
nialism and high seed yields are mutually
exclusive,

In addition to the research done by The
Land and affiliate groups and individuals, gama-
grass has been extensively studied from its
genetic make-up to its ecological status. This
wealth of information, along with many attri-
butes of gamagrass which make ig extremely res-
ponsive to selective breeding,2 will greatly
aid in the development of this species towards a
food crop.

We need to study gamagrass more to find out
which of its characteristics will match those
needed in a sustainable agriculture. We are
fortunate that many other researchers are
looking at eastern gamagrass as a species of
great potential. We are also fortunate that
nature has worked out many of the difficulties
in maintaining a healthy plant population, and we
need only to try and copy nature's "techniques'.
With these combined efforts, gamagrass is well
under way in becoming an important member of The
Land Institute's collection of potential grain
crops.
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Fall Research Work

Amy Kullenberg identifies insects.

Mark and Carole Gernes clip above-ground biomass
in prairie ecology study.




Traditional Roots for Agriculture

Albert Arens, Corn Breeder Doug Dittman
Thom Leonard

Driving from central Kansas to northeast Nebraska, the topo- N *Q§§S§NN“WHFW0éZ%Q¢’ 72
graphy changes from gently rolling to hilly. Straight running §§§§§§§\\ ' '//</2;;;%§é
backroads begin to meander with the creeks that dissect the low- §§§§§§§\\ 7 ;;ffigé
lands. Thin-soiled uplands remain in prairie pasture, but the §§§§;S‘ =
majority of hilltops are crowned with linear rows of corn. Cedar =
County lies in the center of this hill country, bordered on the
north by the Missouri River.

North of the town of Hartington, Albert Arens' farm lies low
between sloping hills to the north and south. Windbreaks surround
his fields and a stream meanders through. Over-looking the fields
from the north, the Green Acres granary rises four stories above
the slope, visible above even the grove of trees that surrounds it.

Albert Arens is 83 years old this year, and he contends that
perhaps this fall's harvest is his last. But as he moves through
his corn plot with the crew of huskers bringing in the fall crop,
he's quick to stop a worker to point out and admire the color or
size of an ear of corn. It's apparent that his interest has not
waned .

We first learned of Albert Arens and Green Acres Hybrids in
August from former land Institute intern Mary Brumns. She had
attended a farm tour sponsored by the Center for Rural Affairs'
Small Farm Resource Center in Hartington, Nebraska. One of the
stops on the tour had been Green Acres Hybrids' seed farm and
research plots. Here was a corn breeder who, for longer than
fifty years, had been breeding hybrid corn for this corner of
Nebraska. He sold ninety-five percent of his seed to farmers
within a fifty mile radius of his seed farm. His crops consis-
tently yielded well without chemical fertilizers, without pesti-
cides, and without irrigation. He had some unique material, both
in his breeding lines and his hybrids. He was getting on in years
and his health was failing. Mary had called because she was con-
cerned that all his work might disappear when he passed on, and she
thought perhaps the Grain Exchange could help, maybe obtain some of
his lines and maintain them.

A few weeks later, Thom visited Albert Arens with Steve FEla,
another former land intern, who then worked with the Small Farm
Resource Center in Hartington. What impressed us immediately at
his research plots and seed production fields was the color and
vigor of the plants. Quite a bit of the corn on the surrounding
farms was prematurely browning due to leaf blights. Green Acres
corn was green. One of Albert's breeding priorities is to get
resistance to blight in his corn. "We always worked on color," he
said.

For two or three hours, we talked, some while walking through
the rows of corn, some while sitting in the shade of the cotton-
woods along the edge of the field. As valuable as some of the
breeding lines in his inventory might be, there seemed a greater
value in his knowledge and his approach to breeding corn. The
lines themselves might have a limited range of adaptability.

Albert Arens' approach to breeding corn to be grown without petro-
chemical inputs could have wide application as we develop a
sustainable agriculture. .

It seemed the best way to learn from Albert would be to work
with him. Thom offered to help during the fall harvest and evalua-
tion. Six weeks later, we (Doug D. and Thom L.) went north again.
During those three days in Cedar County, we helped pick the corn in
his trial plots. Each row consisted of ten hills; in each hill
were three plants., We counted missing plants, broken stalks, and

13



dropped (on the ground) ears for each row as we
picked and tossed the husked ears into a metal
bushel. The bushel was weighed and the data
entered into the field book before the ears were
dumped into the wagon. There were at times as
many as seven of us picking. The work went
quickly, and the early sunsets kept the work
from stretching into a wearying task. We were
probably the only hand-picking crew at work in
the Cedar County corn harvest this fall.

As thorough as Albert Arens' understanding
of corn breeding is, there are others, no doubt,
that know as much. Very likely there are bree-
ders who share his fascination with Zea mays.
But how many share his values? How many corn
breeders today have fifty years of experience
breeding corn to be grown within fifty miles of
where it was developed? How many value the soil
and water enough to breed hybrids that perform
best when grown in rotation and with no chemi-
cals or irrigation?

After we picked the last ears in the last
few rows, we were 'invited to the house for a
dinner of homegrown foods prepared by Mrs. Arens
and Mary, a close friend from the neighborhood.
Carl Fredricks from the Small Farm Resource
Center office in Hartington had helped with the
picking and joined us for dinner and the inter-
view that followed. Some of the questions were
his, some Thom's. Most were Doug's.

Q: Did you once grow more seed corn than you do
now?

AA: Yes, but I started cutting down on account
of my health, oh, about ten or fifteen years
ago. A friend of mine said to me at the time,
"Albert, what do you kill yourself for? Just
raise some seed for friends and neighbors and
let it go at that. Out here in the western Corn
Belt you can hail out, you can dry out. It's
too risky for big crops."” I always listen to
older fellows. We didn't just quit. We had 37
salesmen at one time. We made more money then
than we did at any other time. Corn was fifty
cents and seed corn at six dollars a bushel and
help at a dollar a day.

Q: What year was that?

AA: It wouldn't be any particular year. Well,
probably the late '30s. When we started to cut
back we didn't just quit, like I said, but
whenever a representative would pass away or
retire, we wouldn't replace him. We're down to
only one sales representative now, a woman that
used to work at one of the agencies.

Q: How many acres of corn did you grow at the
peak?

AA: Oh, we grew corn under contract in South
Dakota and around here. 1I'd say well over a
hundred acres.

Q: What did you have in seed production this
year?

Albert Arens and Doug Dittman

AA: Oh, very limited. Mainly just due to
health, which is bad, but also on account of
government programs. The programs have cut the
sales on practically all commercial hybrids by
50%. A year ago we already took a 307% cut from
the year before. Many seed corn producers have
really suffered on account of this program.

One other time when there was a government
program, the government would subsidize us
(seed corn producers), but this administration
doesn't subsidize us now. There was a time
when they would pick up the extra seed corn,
pay us $3 a bushel to grind or feed it, or
co-mingle it, as they called it.

So, it's a good time now for research,
since we don't have to go heavy into production.
We advertise a little and aren't very aggressive
on that. We're just making a living, getting to
know our people. We like it like that. T
wouldn't change it.

Now our research acres are greater than our
production acres. They have been for some time.
That's (research) something we like to do. We
(seed corn producers) have had too much promo-
tion sometimes. A newer outfit would come into
an area, and then their performance wouldn't be
as good as they implied it would be. Of course
that boomerangs and hurts the whole seed
business.

Dr. (D.F.) Jones said that with any seed,
in the area where it has been developed, there
is no foreign or alien seed that can take you
out.” Seed developed in an area will do better
there than something developed somewhere else
and brought in. It makes sense.

Q: Do you think that a young farm family could
make a living today raising seed corn?

AA: John Lonnquist said that young people
today, with all the research that has already
been done, have a golgen opportunity to go ahead
in the seed business. I think a young person
could not just jump into the very competitive
market today. He wouldn't be able to make it
happen on advertising and promotion. He'd have
to go real easy. If he were affiliated or



apprenticed to some operation with a history and
reputation, then he'd have a golden opportunity.
He'd have to build a reputation and have
integrity.

Q: And sell locally?

AA: Oh, absolutely. You should have some
acquaintance with the area where you get
settled. After all, most seed corn is sold to a
brother-in-law or neighbor. A lot of seed corn
salesmen trade just a few bushels. The only
reason most salesmen are in the business is that
they need quite a bit of seed themselves. That
way, they can get the seed at cost and make
quite a savings. A lot of fellows selling seed
corn today haven't got a big volume. Of course
there are some of the major outfits that do.

Of course, you have to like it.

Q: What started your interest in corn?

AA: When I was a kid at home, thirteen or
fourteen years old, and I'd see a nice ear of
corn, 1I'd have to admire it. I'd lay it in the
back of _the wagon, and ear—-to-row it the next
season. I was just fascinated by a corn plant.
Right up until today--this might sound poetic or
whatever—-—but when you see what you can do when
you cooperate with nature ... it's hypnotic.
When you can get out and see these beautiful
ears of corn, grown under just normal condi-
tions, without any extra attention or applica-
tion . . . it's interesting.

Of course, all nature is, for that matter.
We 1like to watch our wood ducks, a doe and her
fawn. We call this our Garden of Eden. T
wouldn't change a thing, not a thing.

Q: Where did you get your technical training or
experience?

AA: T had a little schooling, but not much. I
don't have a degree of any kind. I wanted to go
to school pretty bad, but my dad changed my
mind. I don't know if it was for good or bad,
but I'm getting along all right. But I was
there (University of Nebraska, Lincoln) long
enough to see that it's all really interesting.

Q: Did you read books on the subject?

AA: Oh, yes, everything. It was something I
really liked. Some I almost know by heart.

Q: What do you specifically breed for in your
corn? What are your priorities?

AA: We have three of them. We've had different
ones over the years and we've made some mistakes.
For a while, for instance, we went too heavy into
high lysine corn. We went too heavy into male
sterile and restore programs. You've got to stay
in the middle of the road.
At one time we took rootworm resistance

seriously. We went to quite a bit of bother; it

was one of our major projects and we made
wonderful progress on. it. But once when John
Lonnquist was here, we were looking at our root-
worm trial. We realized that of all the things
that can affect corn, the corn rootworm is the
easiest to control in a rotation. And right
there we decided that we are not raising corn
for the guy that mines his land and exploits it,
but for the practical farmer that rotates his
crops. We've got a lot of rootworm and corn
borer tolerance just by selecting a little for
that and letting the parasites and predators
build up. It takes a few years for them to
build up, and there are always problems, but
there are problems when you use chemicals, too.
But going back to our current priorities.
We have three. Number one would probably be the
blights and the viruses, to try to get immunity
or tolerance to them. The second one, and this
would be in close competition wizh number one,
would be the synthetic varieties” with a real
wide genetic base. We think it's going to be
feasible., We've raised them for four genera-
tions now without losing any yield factors. And
the third would be multi-eared hybrids. We've
been playing with multi-eared corn, but you have
to grow them on good, high fertility soil
and keep the population between twelve and four-
teen thousand. On our tests today, some of the
highest tests came from the multi-eared corn. I
think these three are good projects to follow.

Q: You base your breeding on Cedar County and
this area?

AA: Some people will say that conditions on
this farm are better than on others in the
county. Well, some of these multi-eared corns
ought to be grown on bottom land, but in our
county 407 of our farms have a stream flowing
through them and have bottom land. We also have
shelter belts that protect our crops, but there
are no laws against planting trees., There are
no reasons why the other guy can't do it.

Originally there was mainly bluestem here,
and some native plum shrubs. The Norwegian
midwife that brought me into the world would
pull those cottonwood seedlings out of the sand
bars, wrap them in burlap, and strap them to her
back. She planted two miles of trees.

To encourage settlement, the federal gov-
ernment would give you a tree claim. If you
planted a certain number of trees on a quarter
section, after a certain number of years that
quarter section was yours., They did a lot of
smart things earlier to get this land settled
and now we've abused it all. I think our ances-
tors would be disappointed in the young people
that think if they can't get it with a sprayer
and a $40,000 tractor, they're not going to do
it. In my book that's wrong. You can control a
weed, but you'll never eradicate it. You've
got to get in there with your blood and your
sweat and your hoe.

You hear about bio-tech and all this.
Advances have been made, especially in animals,



but you still have to have a good gene to start
with and you have to have Indians, you can't do
it with chiefs. I visited a place a few years
ago that at the time ranked seventh or eighth in
the United States in seed corn production. They
had seven or eight vice presidents, each with
his own suite and such, but you can't do that,
you've got to stay practical. That outfit now
has problems. Their overhead was too big.

Q: Do you believe that there's a scale that
works better than others?

AA: Anytime in anything, when you get too big
you're going to neglect something, and the first
thing%zpu%e coming out with mediocrity.

Q: What is your vision of the future?

AA: Well, in the first place we have 93 coun-
ties in our state and except for four or five
all are agricultural or ranch. I would like to
gsee some legislation down there (in Lincoln) that
would deter the exploitation of our water and
natural resources. I don't believe anyone
should have but one irrigation well. That
should give him a living. I think they should
have certified applicators, especially in the
line of toxic materials. All around the county
you see young cedar trees starting out in pas-—
tures. I maintain that they are the parent
material for our area and that in another 200
years I think it will be mostly scrub timber.
Our towns will be gone, our schools will be
gone, simply because we don't have good water,
possibly any water. They can't possibly run
cattle because a mature critter will drink 35
gallons of water on a warm day in the summer
months. If they want to feed cattle; they
should take the water out of a stream or lake,
not pump it out of the ground.

I absolutely don't like walkers [center
pivots]. They aggravate our erosion. I've
talked to our local legislator about that.
There are three hundred and some walkers in
Cedar County, and most of them, including the
walker and well, represent an outlay of
$100,000. I told him, '"You're a businessman.
A1l that $100,000, it all leaves the community.
It's sterile money. Wouldn't you like to have a
crack at that?" I think that's a real fair
argument .,

We're mining this country.
it all out and sending it away.
lines some millionaire's pocket.

We're taking
It all goes and

Q: This looks bleak, Albert.

AA: T can't see it as being any different. In
fact, I can make it a little more drastic.

We've got two dry wells on this farm right now.
One guy has six walkers and a gun sprinkler here
in this neighborhood. It's illegal to pump
water past a farm, and that's done, too. What
are their grandchildren going to have? And the
trouble is, they're indebted into seven figures.

16

Q: Well, there are farmers like John Fleming.

AA: And we're getting more of them. There's no
reason why anyone else couldn't do the same
thing. All these things are practical; he
hasn't gone to any large expense. He's just a
practical farmer. He farms on the contour and
he strip farms. ‘

When a business is in trouble it sounds
nice to say they are '"over—extended." When a
farmer's got that same deal, he's "over- powered."
He's got the whole yard full of big, new machin-
ery. It's the farmer's own fault. I heard from
an implement dealer, "You know, the whole world
would be better off, including the implement
dealers, if we'd never had anything bigger than
four-row machinery." I'd go along with that.

Q: Would we be better off if we never had
hybrid corn?

AA: Yeah, if those big operators would have to
sit in that crib sorting the ears all out and
maybe pick by hand, things would be different.
They'd have so many broken plants and stalks on
the ground, they couldn't possibly run that
combine. When Nixon went into China, they had
pictures of when the plane landed. They had
workers with bamboo leaves brushing the snow off
the runways. They got the job done, and they're
all employed.

It's bleak. Maybe I'm lucky I'm 83 years
0old and won't have to live to see some of this.
I do feel sorry for the younger people growing
up today.

Q: So you think it would be better if row crops
played a more limited role?

AA: TIn the first place we should get back to
one irrigation well. And no chemicals, that is
no lethal chemicals, and that includes a lot of
our nitrogen fertilizers. We've got to raise
more sod crops. And more small grains. The
last couple years oats have been going for more
than corn. There's a lot less work to oats.
Growing oats will increase a man's farming
acreage by 1/3 because it doesn't take him long
to put in a small grain and it doesn't take long
to harvest it, and he can do it in periods of the
year when he's not busy with corn. We're just
too damn progressive!

Q: Without horses on the farm, what are going
to do with all those oats?

AA: Eat 'em., That's what the Scots live on.
We eat it for breakfast. It's a pretty good
breakfast, too. Only thing, I hate to sell a
bushel of oats and just be able to buy an eigh-
teen ounce package of oatmeal back. Of course
the same holds true with corn. The oats can be
fed to anything on the farm: chickens, hogs,
calves, fattening cattle, dairy cattle. Oats
is a wonderful feed.

If our granddads could see this we'd all



be disinherited. They'd think we should be out
in the fields with a team of horses, and if
there's an ear that fell out of the wagon, go
get it. If there's an ear in the sand burrs,
pick it up and brush the burrs off. It's
changed some.
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The Grain Exchange

Thom Leonard

As this first season at the Land Institute
ends, the next has already begun. We harvested
seed from 35 open-pollinated corn varieties and
sixteen soybean cultivars. Beneath a blanket
of snow, some forty winter cereal accessions,
mostly wheat, lie dormant, awaiting the warmth
of spring.

Carole Gernes worked diligently, faith-
fully, and cheerfully with me for five weeks in
the summer, pollinating corn in the one-hundred
plant populations and, after the storm of July
12, nursing the wind ravaged plants along. Land
interns helped throughout the éarly part of the
growing season in controlling weeds in the corn
plots. We played defensive war games to coun-
teract the invasive tactics of racoons and lost
some seed of short varieties to ground squirrels
who had taken up residence within the plots.
Despite hardship, we managed to.increase seed of
everything planted and to evaluate the acces-
sions for their adaptibility to our conditions.

We had larger open-pollinated plantings of
three traditioral Native American varieties and
harvested over a bushel of each. Two of these,
Mandan Nuetta (Red Sweet) and Mandan Yellow
Flour, will be available through Abundant Life
Seed Foundation (P.0. Box 772, Port Townsend, WA
98368) as well as through the Grain Exchange
spring seedlist to be mailed to subscribers in
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February, The third of these, a blue mixed
flour and dent corn from South Dakota, will be
available only through the Exchange.

We will grow larger populations of fewer
varieties in next year's hand-pollinated plots,
concentrating on varieties indigenous or adapted
to the Central Plains. A few of the more
promising varieties from this year will be grown
in larger open-pollinated isolation plots for
seed increase so that they can be available to
more growers in 1989. Some of these are pre-
hybrid era dent corns including "Pride of
Saline," "Kansas Sunflower," and "Challender's
Blue and White." We will also grow selections
from this year's mixed blue corn and a variety
of Sioux white flour corn.

In cooperation with the Central Prairie
Seed Exchange (CPSE) and the Kansas State His~
torical Museum, we will be increasing seed of a
rare Pawnee flour corn for museum display,
preservation, and eventual distribution. CPSE
president Dianna Rogers has been instrumental in
making connections with people involved with
archaeology throughout the region.

In 1987 the Grain Exchange published a
spring and a fall seedlist and two newsletters.
The second of these was completed in December
with the assistance of land intern Amy Kullen-
berg. In 1988 we will publish three thematic
issues. Each of these will feature a specific
crop, including articles on genetic preserva-
tion, growing and harvesting techniques and
technology, and cultural and biological history.
Topics of general interest for those growing
grains or concerned with genetic conservation
will also be included. The spring issue will
focus on wheat; the summer, rice; the autumn,
corn.,

To receive an informational flyer about the
Grain Exchange, send a twenty-two cent stamp.

To receive the current issue of the newsletter,
send $2.50. Annual subscription fee, which
includes three issues of the newsletter and the
seedlists is $7.50.. '

Thom Leonard shelling corn.



Natural Connections

The Prairie: a Model and Metaphor
for Sustainable Agriculture

Roger Lebovitz

The Land Institute has taken the prairie as
the model and metaphor for research in sustain-
able agriculture. The role of model is primari-
ly physical in shape and intent. With it we ask
questions about species compositions, biomass
ratios and the like, and seek answers with
regard to the restructuring of agriculture along
the lines of the prairie ecosystem as it is
found in our region of central Kansas. The role
of metaphor is much broader. The prairie takes
the part as a living symbol of ecological integ-
rity to which, as a standard, the faults of ten
thousand years of farming (epitomized in the
inadequacies of present practices) may be held
up. The prairie runs on sunshine and accumu-
lates soil; the local wheat and sorghum fields
are dependent on fossil fuels and are losing
soil. This stark contrast exposes much of the
reason for our use of the prairie as a standard
for agricultural sustainability.

The prairie as we see it now is the result
of thousands of years of interaction between
assemblages of plants and their environments.
Climate, topography and fire have been the
deciding elements in its vegetational history.
In the period before European colonization and
cropping, fires set by humans and by lightning
spread over flat and gently rolling plains and
encouraged the establishment and expansion of
grasslands, and simultaneously restricted the
presence of trees to floodplain valleys.

The recent history of the prairie, however,
is not the entire story. Prairie vegetation has
a history measureable in the tens of thousands
of years; this time frame must be considered if
we are to understand sustainability as a matter
of ecological longevity. This consideration
leads to certain questions. What is the history
of the grasslands of central North America, and
what does this history teach us about the role
of the prairie as model and metaphor of agricul-
tural sustainability?

At issue here is the age of the grasslands
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of the central midcontinent, and particularly

the center of the region, Kansas. Until
recently it was assumed that the prairie
possessed a history reaching continuously as far
back as the Miocene Era, at least seven and a
half million years ago. Several lines of evi-
dence, however, have called this account into
question. In a summary article on the topic,
Daniel Axelrod has argued for a relatively
youthful grassland. The grassland, he contends,
is related to a period of drier climate which
encouraged widespread fires that caused the
destruction of previously established forests
and woodlands.
ered by the Europeans were the ecological

result of the latest and pale?botanically best
documented period of aridity.

The youthfulness of the prairie biome is
corroborated by a lack of plant and animal
species endemic to the region, by the presence
of many grassland species in adjacent forested
regions, by the occurrence of relict and dis-
junct tree populations throughout the area, and
by the invasion of grasslands by woody vegeta-
tion following recent agricultural settlement.
Lack of significant endemism implies a shifting
species composition, due perhaps to an alterna-
tion of grassland and woodland ecosystems.
Similarly, species common to the prairie ought
also to extend to adjacent biomes if their evo-
lution were not confined to a single, distinct
biome. For instance, many of the common prairie
grasses have geographical ranges throughout
eastern North America. The presence of disjunct
and relict tree populations scattered throughout
the grassland region is additional evidence for
its youthfulness. Isolated populations of the
white spruce in the Black Hills of South Dakota,
as well as the distribution of woodlands on
topographical escarpments, represent what once’
were forests of greater range. Their larger
extent relates to a cooler and moister climate
that eliminated grassland fires. The remnants
are now confined to escarpments serving as fire-
breaks against the passage of prairie fires.

Fire, above all, is the factor most respon-
sible for the emergence of the grassland biome.
Combined with the flat and rolling topographies
of the region and a dry season during which
combustible materials, principally dry grasses,

The grasslands initially encount-



were produced, fires spread by strong winds
encouraged the growth of herbaceous species at
the expense of woody species. A combination of
natural and human-caused fires appear to be the
deciding elements in the treeless condition of
the plains and prairies.” The suppression of
fire during recent white settlement and the
concurrent establishment of trees in many
prairie areas is additional evidence for the
dominating role of fire. The interaction of the
four factors discussed here suggests that the
grassland region of the central midcontinent was
transformed during times of cooler and moister
climate. Greater precipitation and lower aver-
age temperatures put a stop to wide ranging
fires and at the same time helped spread wood-
lands and forests from the edges of the region.
These conditions prevailed generally during the
latest Wisconsin glacial maximum of approxi-
mately twenty thousand years ago.

Vegetation history is commonly studied
through fossil pollen spores embedded strati-
graphically in lakes, bogs and marshes.

Although these landscape features are infre-
quently distributed in many parts of the grass-
land region, enough exist to give an estimate of
past conditions. In northeast Kansas, two
marshes near Arrington and Muscotah in Atchison
County have been studied. At these sites,
researchers uncovered pollen as old as 23,000
years. A forest composed primarily of spruce
dominated the vegetation from 23,000 to 15,000
years ago. The pollen from this zone also
included deciduous trees such as alder, birch
and willow, as well as pine, although in smaller
amounts. Grasses and other herbaceous pollens
were also found in smaller numbers. A hiatus
occurs between 15,000 and 11,000 years ago, but
from then on the pollen record indicates a hard-
wood forest mixed with prairie. Common species
of this vegetation zone included oak, elm and
ash, as well as grasses and composites. At
8,000 years, the typical grasses and forbs of
the prairie vegetation dominated. From 5,000
years ago until the present, the pollen record
shows an oak hickory forest in thi lowlands and
prairie remaining on the uplands.

This pattern of spruce forest followed by
hardwood forest followed by prairie is typically
associated with climate change. The spruce
maximum is linked to the generally cool and
moist climate of a glacial advance. Between
20,000 and 15,000 years ago, the ice of the
Laurentide glacier had advanced as far south as
northern Illinois and northeastern Iowa. This
covering of a large portion of the North Ameri-
can continent with glacial ice was the result of
a global cooling, and it led to widespread
alteratign of the biogeography of North
America.” The change in vegetation in what is
now the grassland region was therefore not an
isolated event, but part of a continental, and
global, geological and biological phenomenon.

In other parts of the prairie, changes
similar to those of the Kansas vegetation
occurred. Generally, the pollen record indi-
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cates a change from predominantly woody to pre-
dominantly herbaceous species. In the Nebraska
Sandhills, the pollen record reveals that s
spruce-boreal forest once occupied a site on the
Rosebud Indian Reservation about 12,000 years
ago. This forest was followed by a grassland
with a significant population of ponderosa pine.
The spruce pollen uncovered at this site has
been connected to the present occurrence of a
disjunct population of white spruce in the Black
Hills, some 130 miles northwest, implying that
the Black Hills population is the remnant of
some older spruce forest of wider distribution.

The pollen record shows marked changes in
the ecological composition of the area we now
describe as '"prairie." Does this record chal-
lenge the value of the prairie as a model and
metaphor of agricultural sustainability?

There can, of course, be no simple interpreta-
tion of the pollen record from just the-short
summary given here, yet the fact of change
appears well grounded. Given this record of
vegetational change, should we continue using the
prairie as a model and a metaphor?

The answer to this question is yes. The
periods over which vegetational change occurs
are measured in the tens of thousands of years.
The period of concern to sustainable agriculture
can be shorter, perhaps five hundred to one
thousand years. In this shorter period, discern-
ible vegetational change does not happen; the
prairie vegetation is essentially stable.

One relevant definition of a "model" is a
pattern from which something is to be made.

We think the prairie is a pattern from which a
sustainable agriculture can be made. This
pattern is ultimately the ecological principles
(tight nutrient cycles, for example) that are
unaltered by episodes of disturbance. The use
of these principles as a model for sustainable
farming (the use of the prairie) is therefore
still valid when we consider the vegetational
history.

The prairie also constitutes a metaphor of
sustainable agriculture. The metaphor is
related to the model, but is also much broader.
It is not exclusively concerned with the living
nuts and bolts of ecosystem design, but rather
with the larger standards and visions that
govern the use of the model. As a metaphor, the
prairie is essentially a living vision of the
characteristics of sustainability. Running on
sunshine, retaining its soil, accumulating eco-
logical capital, it is a stark contrast with
the crop fields plowed from it. Knowledge of
the prairie's vegetational history extends the
metaphor backwards in time.

Aided by the more thorough "sense of
place" which we can gain from studying vegeta-
tional history, we can proceed in our efforts to
develop a sustainable agriculture modeled after
the prairie.

6
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Old Salsola

Wes Jackson

Ten A.M., January 2, 1986. Through the
windows of John's cabin, perched on a low bluff,
I look northward over the Cheyenne Bottoms near
the Great Bend of the Arkansas River. A strong
wind blows from the northwest. Between where I
sit and the expanse of water in the bottoms lies
a poor pasture, some alfalfa fields, and newly
worked sorghum ground. Tumbleweeds of the genus
Salsola roll across these fields like purposeful
animals migrating to some destination beyond the
horizon. They look purposeful anyhow. They
look at least as purposeful as the skein of
geese that rises out of the bottoms each
morning, forming long poor V's and heading south
to shop for breakfast in the fields of shattered
sorghum. The wind that propels these weeds and
the wingbeat that propels the geese are from the
same source: transformed sunlight. Barbed wire
fences have stopped some thousands of these
weeds, but thousands more roll right over, even
where their dead relatives have not accumulated
against the wire. A moment ago, one particu-
larly bouncy weed rolled right over a fence,
bounding almost like a deer, but with one impor-
tant difference: a dead Salsola mother will hug
the same wire that a live deer clears. Free of
the fence so briefly hugged, the cheerful dance
of the dead continues. I wonder what is the
average number of seeds dropped at each bounce.
Surely less than one, but there are lots of
bounces in this winter trip of a dead Salsola
dispersing her children.

Was it she or the "larger system," an
ancient ecosystem, that prepared her for this
day of winter wind? Born in June, her branching
pattern makes her round by fall, testimony to
her ability to remember the past and foresee the
coming season with each cell division. But
there is more to this globular weed than her
shape. Tor all through the summer, at the base
- of her stem, she formed an abscission, a knotted
ring of cells for easy detachment at ground
level in late fall. I don't know whether she or
the larger ecosystem was most responsible for
that knotted ring, but the wind does seem a
fitting hearse for a last ride to a fenceline
cemetery. What other plant could beat Salsola
in this respect: that it is only in her death
that the most energetic and widespread dispersal
of her offspring could happen?
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from Sabbaths

Wendell Berry

What stood will stand, though all be fallen,
The good return that time has stolen.
Though creatures groan in misery,

Their flesh prefigures liberty

To end travail and bring to birth

Their new perfection in new earth.

At word of that enlivening

let the trees of the woods all sing

And ev