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. Whenpeople, land and commmunity are as
_Q"n’é,_aﬂ- three members prosper; when they

relate not as members but as competing

fnterests, all three are exploited.

By consulting nefure as the source and
measure of that membership, The Land
Institute seeks to develop an agriculinre that
will save soil from being lost or poisoned
while promoting a commumity life ar once

prosperous and erduring.
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Carrving Our Work
into the Next Realm

Wes Jackson

Aboul three vears apo, the Hewlett Foundation
sranted The Land Tnstiture $210,000 over three years to
help us prepare for the transition to carry our work into
the next realm. Last year the Dodge Foundation granted
us $100,000 for general support and 1o launch a graduaic
rescareh fellowship program. With our publication record
it has been easy to assemble a 63-member team of mostly
scientific advisors. Now with their help and others we
plan o set goals, plan 4 strategy, and develop lactics for
moving this lundamentally different paradigm for agricul-
ture and apricultural research into wider acceptance and
participation. At this point, we have in mind the need o
establish al Jeast one center for Natural Syslems
Agriculture (NSA).

No prototype for what we are considering exists,
though components are available. The Manhattan
Project built a bomb that changed our relstionship (o the
[uture, The space program
took us to the moon and
other planets and serves our
communication system, ‘The
Green Revolution would
secm to be closer to an
example of what we have in
mind, though it wrote large
what Indusirial agriculiure
had alrcady beeome,

I am confident that ideas
on how to approach the
10.000-year-old problem OF
agriculiure (rather than
problems IN agriculture,
which are derivatives, really)
will pudl in hundreds of
ceologists and evolutionary
biolegists, many of whom
are frustrated because they
feel thal currently they are only documenters or
chroniclers — [ovensic scicntists. Most would love to
work on a solution to the problem of agriculture, would
love to move out of “forensic science™ if they had the
chance, What we are proposing provides that
opporlumily, We wanl (o aggregate them all:
agronomists, plant breeders, bictechnologists, ecologists,
evolutionary biologists of various stripes, landscape
ecologists, environmental historians, and even some
biotechnologists. We now have a chance to begin to work
our way oul ol g very old problem, a problem exacerbated
cduring the industrial revolution, a problem that threatens
to undercut the very basis of our own exisience over
the next half century even more rapidly than in the
recent past.

Surely we can approach this problem with less of a
hevoic sense and more us an opportunity (o roll up our
sleeves and go Lo work on a preat possibility. We can

fansas
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avoid the *we must feed the world” language of the
industrial hero and emburace “the world must be fed” idea,
a subtle bul importart distinetion, Given the veality of the
ecological mosaic 4 common sel ol principles overrides the
need to employ conveniional practices. Add cultural
diversity and local adaptation becomes possible with more
benign veological consequences. {Fiven the technological
array now avallable — much of i, of course added during
the industrial revolution — il becomes possible for agricul-
ture to become indigenous again but this time perhaps
with Tewer cruet anxieties than some cultures have
experienced at various limes w the past, What is conmumon
Lo the mosaic imagery inlorms our imagination spawning
new possibilities and what is common is the evolutionary
and ecological reality and the way the world has worked
over the millions ol years before agriculture, Since this
unilying concopt holds from the poles to the cquator, we
have a philosophical core with potential to aailie ity
around the world i a way that industrial agriculture does
not. o Natural Systems Agnicullure has thal distinction,

W are proposing Lo establish a center at The Land
Institute to apply natural systems principles to the
«  production of food and fiber
{agriculture, lorestry, and
lisherics), Although
rcsearch to be carried out at
the center is only in
agricullure, our educalional
message i that the same
natural systems principles
{from ecology) apply world-
wide and inciude forests und
lisherics, The funding necd-
ed envisicns a combination
of research at the center and
supporl for off-site rescarch
in collaboration with major
universities and elsewhere.
The offsite research would
answer our research ques-
iions yel would pull in work
that can be done elsewhere
wherc high-cost facilities already exist. This will leverage
publicly snpported expertise and lzcilities. Because work
is {or could be) going on that applics to our mission, The
Land Instiiule would serve as the center for integration of
any rescarch that can be applied to our agenda, toward Lthe
achievement of a 25-year goal to develop farmer-ready
prairie mimics producing good grain yiclds from
perennials grown in mixtures. Most important — that
prairic mimic, with breeding specific to location, will be
adaptable to grasslands around the globe,

This initial support lo deliver Natural Systems
Agriculture 10 farm fields would then serve as a prototype
for institutions in other parts of the world and lor [orestry
and fisheries besides,

In order 1o leverage the Lacilities and assets supported
by public moncy, The Land Institute sees two caregories
that need to be addressed. First, the amount of funding
necessary to do the job will reguire a budget that may or
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may not reguire a consortium of funding so urces. SeEci
The Land Institute will nced help to reach those able 1o
assist. This help may include reterrals and help in
structuring the most effective ways to present the ideas,

We have three challenges to consider. We need:

» NMore general acceptance of the potential for melding
ecology and agronomy.

+ Broader public support for and understanding of
ihe need to make a distinetion between solving the
10,000-year-ald problem OF agriculture compared to
solving problems TN apriculture.

= To convinecingly demonstrate that, when fully
developed, Natural Systems Agriculturs can
out-compete current industrial agriculture. There are
countless still-unexplored and explored but
undeveloped cliiciencies inherent in the integrities of
natural systems. They should be allowed to contribute
to crop production rather than 1o be swamped by
chemicals and mechanical manipulaiion.

The proposed approach for solving the above three
problems 18 1o greatly upscale the research and education
effort. The first problem to be solved, therefore, 1s to find
the necessary {funding. There is a nced o fund (1) new
consirietion, (2) rescarch activity at the cenler, and (3)
“pass-Lhrough™ money to researchers whose work will
eventually come back to directly apply to the center’s
research goals, Bevond research, considerable activity at
the center should be devoted to education - intensive
cducalion for praduate studenis and interns, and more
casual cducation for the onc-hour 1o half-day visitor
whose time 13 imited to tours of rescarch, viewing
displays, videos, and taking printed matcmials.

1 can’t resist a final word in support of the placement
of the cenler at The Land Institute here in Salina. [ bring
up this subjeet because a few fricnds and thoughtful critics
have suggested that we should be closer o a major
university. The argument iy that it will be casicr to attract
the nccessary staff where the accoulerments arc available
which ordinarily attend universitics. More positively, why
nol use our location as a filter for the scrious applicants?

Beyond the filter justilication, however, is an
ecologicul reality that makes vs perfectly positioned. We
are in the land ol the mixed grass. The heart of tallprass
prairie is a few miles east, short grass prairic a [ew miles
wost, The Land Institute 1s within an hour or so ol each.
Furthermore, from Saskatoon to deep in the heart of
Texas the region featnres the four tunctional groups of
the prairie: warm-scuson grasses, cool-scason grasses,
lepumes, and members of the sunflower family. No
matter whether there is drought and bitier winter or
ample moisture and nearly no winter there gre those four
functional groups — the groups we intend to employ in
building our domestic prairics of the future. Ilerc we are
favorably positioned north-south as well as east-west.
How it camc to be that we are here was perhaps pure luck
bul here we are in the nidst of one of nature’s standards,
a penius ar wiser than any campus assembly. Herc is
the ecosystein [ealuring grasses and here are we, Homo
sapiens who on a global basis depend on 70-80 percent of
our calories from that family atone. Here we arc in the
midst of the fargest grassland biome of the world.

iond,.

From The Lond Instiiate . . .
Kate Worster

fniern Program

Followwing scveral classes on permaculture this
fall, the interns traveled to the home of Michacl Almon in
Lawrcnoe, Kansas to tour his edible landscape. e has
devoted a poriion of his land to a small picce of restored
prairie and the remainder is planted in fruit and nut
trees, herbs, fruiting shrubs, and a vegetable garden.
Michaels house is an old bungalow which he is renovating
with enerpy-saving technologies and non-toxic
building materials,

® E 7 hs £ 2
Kate Worster, Terry Loecke, Claive Homiizky, Kent Whealy,
Katie Goslee, and Kelley Belina

Thanks 1o Iowa-native Terry Loecke, the interns
had a whirlwind tour of northeast Iowa. They traveled to
Seed Savers Exchange to meet with co-founder and
dircetor, Kent Whealy. Mr. Whealy gave a tour of their
new Amish-consirected timbertrame office which con-
1ains their library and a deep-freeze sced storage roonl.
The interns also explored the gardens and barn where
several students were extracting seeds to be saved.
Nearby they hiked through Hayden Prairie, a tallgrass
prairie preserve maintained by the Towa Department of
Naiural Resources.

Former chief of NRCS {Natural Resource
Conservation Service), Panl Johnson save interns a tour
of his home near Decorah where he and his witc Pat have
# 140-acre farm with sheep, cattle, and a large vegetable
sarden. Paf and Paul wanted to “live deliberately,” they
told us, when they hought their farm. For the past 20
years they have managed to be part-time farmers while
also pursuing other professions.

Tom Frantzen, member of the Practical Farmers of
Towa, mel briefly with interns to describe how and why he
made the dramatic switch [vom conventional farming
{industrial-scale with large hog-conflinement facilities) to
cerlified organic. Interns also visited Laura Jackson,
protessor of biology at the University of Northern [owa
and her husband, Kamyar Enshayan, adjunct professor
at TJNL
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At the Geographical Information Systems {GIE) making presentations about the organization’s work, and

laboratory on Kansas State Universily campus in learninig about ihework of others.

Manhattan, interns received an introduction to satellile Janine Benyus, authior of Biomimicrv: fnnevation
mapping technology. Brent Brock and Greg Hoch, Inspired by Narure (1997), speni a day with the inievns and
biologists working in the GTS L ) ~ staff. She deseribed the

work of homimickers in
harnessing enerpy, creating
slrongel textiles, healing,
computer lechnology, and
commerce, A chapter in her
boolk features The Land
Institute and Natural
Systems Agriculturc as
hicmimicry in agriculture.
Janmine interviewed several
interns and stall for her
new honk about choosing a
place {o settle and what
“home” means.

Ovwer a period of several
weeks, aboul 300 ninth
gradery visited The Land

fab, showed the interns how
satellite images can be uscd
to create maps with a laver-
ing of information such as
soil type and vegetation
cover,

Seunshine Farm

On the first Saturday in
August, 17 farmers
(including, in some cases,
iheir families} visited The
Land Institute for the Third
Annual Sunshine Farm Field
Day, Sone traveled from as
far away as Lawrence,

Arlansas City, and [nstitute as parl of their
Concordia, Kansas., Marty career class, They wanted to
Bender, our Sunshine Farm ecologist, Jack Worman, learn about the kind of work involved in developing an
farm operations manager, and Claire Homitzky, grazing agriculiure which mimics the prairic. We increased their
management intern led a farm tour and discussion, understanding of topies such as “prairie,” “ecosysiem,”
Topics ranged from renewable technologics to mixed “perennial,” and “polyculture.” We also tried to help
farming (crop and animal) practices. We also referred them envision Kansas when the ptoncers came West by
participants to the Heartland Sustainable Agricuityre walking them through the big bluestem in onr herbary,
Network established by the Kansas Rural Centler. This The composting toilet and solar shower, however, scomed
annual event provides an Invaluable opportunity for us to lo be the most fascinating sites during their visit.

meet with our neighbors and with farmers from through-
out {he region. We benefit from the
exposure to the farming community
as thev learn somelthing about future
trends in agricultural technology and
energy through sceing our rescarch.

{rary Anderson
and Jack
Worman

Visitors

Gary Andersan, of Modern
Horse Logging & Lumber, LLC,
Constantine, K, visited this Tuly to
introduce us (o his work. Gary
brought his logging arch {a two-
wheeled cart used to elevate the
forward end of a fog when pulling il
with horses) and his chainsaw (o
demonstrate how to fell and pull a
farge lree. Jack Worman brought

Fack Worman
drives his two

, . Percherons
out twolof his Percherons for pul';:; Gary |
the puliing, . Andersonw’s |

A group of Bike-Aid 1998 logging arch

participants camped at The Land
Institute two nights this summer,
Each year, groups ride their bikcs
from San Francisco 1o Washington
1.C. raising money {0 support the
Overseas Development Network,
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New Staff

Steve Renich, the
som of a former Kansas
Wesleyan University
chemistry professor,
dean, and president,
knew Wes Juckson even
before “The Land”
added “Institute” Lo its
name. Afler pursuing
chemistry in college,
Steve helped build a
house for his sister in Kentmkv. He enjoy ::d the
expericnce so much that he made carpentry and housce
building into a 23-vear career.

Steve has u rarefied perspective on our work having
secn the evolution of The Land Institute throughout ils
history. He has enjoyed getting Lo know stail and interns
a4 a landlovd, as a fellow Prairieland Food Ce-op
member, and as a volunteer al many Prairie Festivals.

Now Steve assists Sunshine Farm ecologist, Marty Bender

in encrgy analysis, computer accounting programs, and
data tiling systems.

This summer we
had the pleasure of
gelling to know Jonas
Tvarson. Jonas raveled
from Uppsala, Sweden,
home of the Swedish
Liniversity ol
- Apgricultural Sciences
, (SLUJ), Lo work with

Marty Beader on
embodied encrgy
{“emcrgy”) accounting.
He also helped weed
rescarch plots, take soil samples, and tend the gavden.
D, Lennart Salomonsson, director of the Unit for
Feological Agriculture at the SLT proposed this
cxchange after visiting us in 1991, Living at the
Sunshine Farm and spending his days in the Krehbiel
House and research plots, Tonas quickly became part of
our community, We wish hum luck finishing his
agronomy degree,

Sunshinc Farm ecologisl

' Tﬁé‘mg ﬁw ”%‘m:y

Have Wmne;

Solving the 10,000-year-old problem of agriculture
will not be easy. One of the initial chullenges is also the
most time consuming — wnderstanding and explaiming the
cause of the problem. We tell this story to antyone who
shows interest in our work — visitors, school groups, new
staff, visiling scholars — because it helps them understand
our mission and why the solulion to the 10,000-year-oid
problem requires no less than a paradigm shift.

We recently retold the story for a gathering of five
praduale research lellows as part of our newest program.
During a 15-day workshop in August, we met in the
Matfield Green school surrounded by the Flint Hills
praivie and nestied in the valley of the South Fork of the
Cottonwood River. The workshop concluded with a few
days in Salina so that our rescarch fellows could meet all
of the staff and view our research plots. Spcakers
consisted of 14 visiting scholars plus L.and Institule statf.
This combination provided 4 thorough introduction Lo the
needs and goals behind our ongeing rescarch in Natural
Systems Agriculture (NSA).

Like any story, the one we tell hay a setiing and
characters, a history of ideays and achicvements, and sets
an agenda for fulure action. We begin by usig naturc as

199‘)' NS4 Gradum‘e Fellows: Pan Wildy, Corey Samwi&,
Charfes Mitchell, Dana Blumenthal, and Rob Corry

our standard. Al The Land Institute we believe that by
using native prairic as a model, we can create an agricul-
ture which will sustain ity own productivity. Some ol ihe
best examples of prairie that remain despile the arrival of
the plow can be found in the Tlint Hills. We visifed the

8 616-acre Konza Prairie near Manhattan: it is onc of the
larpest preserves of nalive prairie in the U.5. There we
observed uan abundance of wildlife and clear sireams on a
Jive-mile hike through tall and shorigrass prairic, oak
savanna, and riparian ecosystems. Naturalist Valenie
Wright explained many of the ecological [unctions we
witnessed. IUs importani Lo have a vision of how the arca
appearcd belore white settlement. We also visited the
mare recently cstablished Tallgrass Prairie National
Preserve near Collonwood Falls. Here we took a
two-hour bus trip through the Spring HillVZ-Bar Ranch.
Next we moved indoors to discuss Ltheory.

The Land Report 6




The philosophy behind N5A s to use nature as
measure -—— an cutirely new way of thinking about
agriculture, An exciting aspect of this approach is that
the idea is not restricled Lo ihe prairie. Jack Bwel,
director of the Institute of Pacific Islands Forestry in

Honolulu, Llawaii, presented s research mimicking early

succession in deforested parts of the Costa Rican ropics.
Iie attempts to mimic nature by replacing carly
succession planis with similar agriculturally productive
species. His mimic is quite suceessful; the species thrive,
protect the soil, and are resistant 1o inseets, PDavid
Andow, associate professor of inscet ceology at the
University of Minncsota (see profile, page 28), presented
his rescarch in blological control of insect pests,
particularly the pilot bug in relation 1o comm. His Gndings
indicate that there arc two primary effocts of pests on
corn. First is the landscape structure: he has found that
corn fields located next Lo
those of wheal and barley
have more pest damage.
Second is the amount of
landscape disturbance: the
harvest of wheat and barley
cause pests to mave 1o corn
which matures later.

These cxamples reflect a
refreshing chanpe in the
approach of some scieniisis,
Most agricultural Tescarch,
commonly funded by
agribusingcss, Is moving
increasingly towards control
and nianipulation ol naturc.,
W siress Lthat an cntirely
different agenda is necessary. Nailure can instruct us how
to maintain productivity and diversity having weorked out
a system over billions of years. At the foundation of cur
strategy is the realization that human culture strongly
influenecs the kind of science and agriculture we practice.
As Donald Worster, professor ol cnvironmental history at
the University of Kansas cxplained, science is a product
of cullure and metaphor has the power to shape it. He
lectured on the history of ideas in ecology with particular
attention to theories of evolution and ccology formed by
two prominent evologists, Henry Gleason and Frederick
Clements, in the late 19th century. Clements belieyed
that nature follows a predictable pattern and tends
toward stability, while Gleason saw only competition and
instability in the natural world. For Worster, this
indicates that belore cultural shifts oceur, compeling
paradigms often emerge. The Gleuson-Clements debate
is not unlike the competing paradigms with which we are
faced: the comtrol of nature versus using natitre as model,
Supporlers of NSA use science — especially ecology —
but also history, public education, art, and langiblc
working examples to influcence the larger culture.

The history of settlement patterns and land use
are important indicators of sustainability and can inform
our decisions today. Toseph Hickey, prolessor of
anthropology at Emporia State University, and Brian

Blamenthal

Tour of Konza Praivic: Jonas Ivarson, Valerie Wright, Wes
Jackson, Corey Samuels, Kelley Beltna, Rob Corry, and Dana

13onahue, prolessor of environmental history at Brandeis
University, described the history of Tund use i 1he Flint
Hills and Wew England respectively, during the workshop.
These histories reflect nol only the impact of agricultare
on natural systems, but also how natural systems
ultimately shape human community life. Frolessor
Hickey guided ws inlo the praivc one cvening to point out
siles from his bouk Ghost Seitlesnent on the Prairie: A
Biography of Thurmon, Kensas (1995). Beginming n 1874,
the settlers of Thurman farmec river-boiiom land and did
quite well in years of high rainfall. When the natural
drought cyele in Kansas caught up with them, though,
they found they could be much more successful a9
ranchers on the open plains. They shaped (he landscape
through agriculiure, roads, and buildings, but ultimately
the natural surroundings dictated settlement parteins,
land use, and tinally that the community be abandoned,

Professor Donahue,
currently at work on two
books Reclaiming the
Comunons: Conminity
Farpring and Forestry in o New
Englond town (1999) and The
Great Meadow: Husbanding
the Land in Colonial Concord,
Massachusetis (20000,
detailed the possibility and
limits of sustainability in
forests of the eastern VLS,
focusing on the history of
land usc in Concord,
Massachusetts. Like
Professor Hickey, he showed
how environmental
conditions are one of the strongest determinants of
settlement and land use patterns. With that in mind, he
suggested ways in which the eastern forests might be
inhabited and maintained including common
decentralized ownership, creation of continuous forested
landscapes such as corridors for wildlife, and local
sustainable forestry and cultivation.

After gaining a sense of how (e cnvironment shapes
society, we also considered how we can willfully change
society, as well. We asked: Flow do we encourage a
cultural shift towards nature as model and increase
ecological conscicusness of the history of our land and
resources? Bev Worsicr, cducation director for our Rural
Community Studies Program, and David Orr, professor of
cnvironmental studies at Oberlin College, say the answer
is education. Bev met with the [cllows and discussed
elements of place-basced cducation. She is a former public
school teacher and since joining The Land Tnstiute has
established a consortinm of rural schools and conducted a
summer teacher workshop 1o promote place-based
education for our region.

Professor Orr is the author of several books including
Feo-Literacy (1992) and Earth in Mind (1994}, both of
which detail his philosophy of cducation emphasizing
hands-on expericnee in the outdoors so that people
develop love, responsibility, and stewardship loward their
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natural covivonment. When siudents go indoors, e -2
believes these same prineiples can be demonsirated
through “architcclure as pedagogy.”™ An example of how
a building can be a learning (ool and scl 4 positive
example is (the new environmental studics center at
Oberlin College which is a net energy eXportor, uses
non-hazardous building materials, and contains its own
wastewater treatment facility, The center is the result of a
joint effori between Orx, Oberlin students and faculty,
seientists, and architects.

Matfield Grees f'e-.;'i;;nr- Clara Jo Talkington and her g.f'(mdso;

Several other characlers in our story provide
examples [rom their own lives of finding direction
through consultation with nature, Pete Ferrcll, Flint Hilis
rancher and member of the Tallgrass Prairie Bect
Producers co-op, has adopled a management-intensive
prazing sysiem on his ranch near Beaumont. This
stratepy he says, “forces cattle 10 behave like bison”
which both improves his rangeland health and the quality
of hiy beef. Catherine Badgley of the University of
Michigan Museum of Palcontology (sec profile, page 28},
described her ideas for an agriculiure which simultane-
ously provides food and preserves biodiversity. She
advocates incorporaling native species into an agricultural
systein and allowing some places to remain uncultivated,
two approaches she practices on her farm oulside Ann
Arbor. Finally, Gary Anderson, a horse-logger from
Kentucky, questioned why we farm at all when nature can
provide us with a larger und move healthy bounty if left
relatively undisturbed (sce Van 'Lassel article, page 9).

Another aspeet of our philosophy is to incorporale a
sense of aesthetics. The hallways of the Matfield Grecn
school double as a gallery lor Terry Evans’ photos and
those taken by Matfield Green residents. They are a rich
collection of images [tenn the South Fork of the
Collonwood River valley and Flint 1ills, I Salina
Harley Fllott, education diveclor at the Salina Art
Center, brought us his poetry, original painting, and
archaeoelogical collections from the surrounding arca.

"The story is an cclectic one with history, ecology, and
culturc woven together. 1t provides the nccessary context
for The Land Institute’s own history and our cmerging
agenda for NSA. Wes Jackson told ol the evolution of
the Institute from a homesteading project with his wite

and kids (o its current expanded ecological research in
pelenatal polyealtures, He concluded with an overview
of NSA rescurch.” The first phase of research is 1o answer
hasic biological guestions about perennial species and
how those specics behave in a variety of plant
communilies. The next phase is 1o develop farmer-ready
prairie mimics that produce high gram yields from
perennials grown in mixlures.

Work toward that end has already begun. Three
scientists --- Jon Piper, The Land Institute adjunci
ecologist and professor of biclogy ai Bethel College: Jim
Manhart, associate professor of systemic botany at Texas
AdM University; and Stephen Jones, a winler wheat
breeder in the Depariment of Crop and Soil Science at
Washington Siate University — described their relevant
work. Jon Piper is a prairvie ecologist and (or 12 years as a
Land Institute stafl scientist conducted experiments to
undersland the structure of the prarie and demonsirate
the feasibilily of NSA. Jim Manhart described ways of
using molecular biology to help domesticale native
perennials for grain production (see profile, page 29).
Stephen Jones prescnled results of his team’s rescarch to
develop perennial wheat (or the Palouse region of
Washinpton Stale.

Part of our research is to compare the efficacy of
NSA, which is not subsidized by massive fertilizers,
pesticide, und fossil fuel inputs, to an agriculture based on
conventional annual erops also grown without chemicals.
We do this as pari of our Sunshine Farm Project. Marty
Bender, the Land Institute’s ecologist, uses detailed
accounting to determinge a more accurate ecological and
energetic food cost — one not supported by our national
poficy of cheap [ood and fuel. During the second week of
the workshop, the fellows received a presentation by
Dr. Bender and a tour of the farm.

The Dodge Fellows arc an asset in forming new
partnerships in Natural Systems Agriculture rescarch,
This is a small, but positive start in our cifort te contend

: with the millions of
dollars from
agribusiness that
are channeled
through large
universitics 1o fund
young researchers.
MNow that the first
yvear of the program
18 off to a positive
starl we are making
plans lor expansion
in 1999. The main
benefit of the

program is that it
Canrtuey Swiith a.HDWB.UB to .
financially assist
voung scientists whose work we value and whom we
foresec going on 1o become our colleagucs and allies.

For mare informatioi on the fellowship see our web page
weiw, stidkan.comdthelond/.
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Industrial Efficiencies and
Natural Systems Efficiencies
David Van Fassel

A tale of two rice farmmers
For about 30 years, two neighboring Japanese rice
[armers have been keeping and comparing records, In
this friendly competition, neither farmer has consistently
outproduced the other. Overall, they have produced
about the same amount of rice. Both farms suffer from
mscot pests and fungal diseases. One larmer uses Lhe
latest technology to combal inscets and pests. He dlbO
uses fertilizers 1o boost :
yields, His neighbor fertilizes
with compost only and avoidy
synthetic chemicals, How
can both of these practices,
the modern, industrial
method and the organic,
“natural” method, achieye
equivalent produciion?
David Andow, onc of the
speakers at the Graduate
Rescarch Fellowship work-
shop this August revealed
some intrigiing clues (hat
help solve this puzzle.
Adding commercial fertilizer
makes the rice seedlings grow
gquickly to form dense
clumps. "I'hese plants go on
e produce numerous small
sced heads. The same variely
of rice, grown with compost

more slowly and produces
more sparse clumps and, therefore, lewer sced heads.
However, the compost-grown rice stems and seedheads
are higger than those made by fertilizer-grown plants.
The simple act of feeding young vice heavily, in an
attempt to accelerate and promole growth, lcads to a
series of changes in Lthe rice field ccology that initiates a
downward spiral requiring further chemical inputs.
Compost-grown rice grows more slowly and evenly, but
produces larger, stiffer stalks thal are less susceptible to
being blown over in storms, These slower-growing plants
also produce fewer dead or dying leaves. The heavy

folage found in Lertilized plots encourages populations of

harmful insects such as plant hoppers. The problem is
exacerbated by the fact that the fast-growing seedlings
seem 1o be more sensilive to insect attack than the
organicully grown plants. Clipping the leaves of cach
kind of rice plant to simulate inscel grazing showed that
an equal amount of clipping resulted in a preater yield
reduction in the fertilized plots. Unexpectedly, not only
did plants grown with fertilizer produce fewer sceds per
head when their leaves were damaged, but they proved to
be much more susceptible to infection by the fungal rice
blast discase.

In j}‘our of the Ma{ﬁcld Green scfroof ann Rob Corry, Melissa
Arther, Kelley Befing, Couriney Smith, Corey Samuels, Charles
Mitchell, Dan Wildy, Kare Worstes, Kaelya Neiles. Buck: Jonuas

. P Tvarson, Wes fackson, Dana Biumenthal, Terry Loecke, Gary
instead of lertilizer, develops Anderson, Jack Ewel, David Vin Tassel

The use of compost promuales tly populations. TFlies
attract and nourish spiders. Spiders help control
plant-cating inscets such as plant hoppers. Andow repoils
that plant hoppers remain in the grganie Gelds bul, unlike
the situation in the conventional ficlds, they do not
undergo population explosion cpidemics. Parasitic
nemalodes are also “natural coemies” of pests such as the
grien rice leaf hopper. These beneficial nematodes, like
the spiders, exist at much higher levels im the organic plots.
Diavid has {ound that these populations of nematodes
require several years o organic farming to build up to
high levels. At these levels, the nematodes are as ellcclive
as conventional pesticide u'ﬂge in conirolling leaf hoppers,

Bavid Andow concludes
that specific combinations of
agricultural practices may he
necessary o achicve good
vields, For example, the
furmer who fertilizes his rice
field will probably su(fer
disasirous pest damage if he
does not also vse chemical
insecticides and fungicides.
The chemicals free him {rom
tasks such 2y composting.
This 1s the kind of “efficiency”
we have become used to.

The orpanic farmer also
achieved consistently high
yields alter combining certain
agricultural practices such as
composting, avoiding
pesticidal chemicals, and
allowing waler to stand in the
paddy instead of using inter-
mittent irrigation. Together
this set of practices enables
vital ceosystenm processes and lifecycles to lunction. 1igh
vields result without dependency upon industrial inputs
because pests and discases are controlled biologically.
Pesticides and fertilizers are expensive both (inancially
and ceologically. Thus, this second wgricultural system is
ctficient in a different way [rom the high-input system.
Natural systems efficiencies

If efficiency 1s defined as the ability to reach a certain
productivity {output) with a minimum of expense and
eilort (input) or waste, it is clear that natural sysicms arc
extremely cfficient. Industrial systems are also efficient —
when cash is the only product considered or when labor is
the only input that needs to be minimized. The ides that
there have been evolutionary selection pressuies that
[avor highly efficient natural syslems, and that it may be
possible for humans (o design highly cfficient systems
modeled on these natural systems, has been a central fenct
of the philosophy of The Land Tnstituie,

‘This theme emerged repeatedly in the presentations
of many of the speakers at the NSA workshop in Martfield
Green (August 1998). Lducators are asking how to
develap curricula that encourage students 1o think in
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terms of whole
systems and 10
recognize and value
ceological services.
Environmental
historians are looking
al the historical
record, which docu-
ments both failed and
stccesstul human
atlempts to cxploil
nalural systems, to b
find clues for achiev- @@‘;

} . s . EIRR A e - T A T
ing sustainability in Josas fvarson, Dan Wildy, Dana Blumenthal

the future. Farmers

and ranchers are begimming io model their production
systcms upon natural systems instead of looking only to
chemicals und heavy equipment {or efficiency. Scientists
are documenting Ure wiys in which natural systems arc
cificient and trving to understand the underlying biology.
The bricl examples in this article iilustrate ways m which
people from different disciplines and walks of lifc are
seeking to documenlt, explain, and participate in the
cflicient operation of iniact natural systcms,

VWhich syséemns arc maturaf?

‘Those seeking to duplicate or mimic natural systems
may be confounded by uncertainties over how much the
curreat syslems have been disturbed by human
influences. Furthermore, natural sysiems are not static
enlities. Environmental historian Brian Donahue
suggests thar we ask: “What has worked m this place?”
Therc may be more than one answer, supgesting (hal
there is a range of systems that can be efficient in a given
place. For example, his research suggests that Native
Americans sustainably managed the arca surrounding
what is now Concord, Massachusetis through managed
burns to cncourage nut-bearing tree species in some
spots, root-bearing swamp plants in other places, and
productive blueberry patches on the hilltops. In contrast,
the English settlers cleared forest and tilled the land.
However, Brian suggests that in the colonial period the
Fnglish-style villuge-based agricultural system was largely
sustainable. Their method of hauling hay trom the
marshy river hottoms up to the barn, and spreading the
manure from barns onto the fields ensured that nutricnis
washed downhill [rom the fields were relurned in the
form of hay and manure. Furthermore, their reliance
upon animal power ensurcd (hat much land was lellin
perennial meadows and pasturcs, At [east 40 percent of
the ariginal forest remained uncleared, despite population
pressure, because the soils would have been unproductive
withoul manure and the population of draft animals was
limited by the amount of hay available, Furthermorc, the
forest was necessary for winter fuel

‘T'he system broke down when technology freed the
Concord [armers from natural limits, Tmported coal
eliminated the need for firewood and imported fertilizers
overcame the limil (o cultivation previously Imposed by
the need for manure. When Lthey cut much of the remain-
ing forest, erosion and tlooding Lollowed. Tater, cheap

imported grain from the Midwest
allowed further devialion from the
carefol crop rotations and nutrient
eveling praciices of the colonial
period.

Brian Danahuc’s carelul
historical analysis reveals very
important ¢lues for designing
efficient, sustainable systems in this
arca, Tt appears that the forest
system in the Coneord arca
provides & rather resilient mairix
within which a range of human
activities can exist. However,
critical ceosystem functions may
begin o lail when the percentage ol the landseape
covered by forest is pushed below about 50 percent.

MNatural systems use nntrients efficiently

Jack Ewel, tropleal [orest ecologist, has been
asking for many vears: “How closely do designed systems
have to mimic the natural system in order to achicve
ctliciencies close to those of a natural system?” The
cyeling of minerals within a system is invisible, yet must
be a highly cfficient process il the system is to susiain
itself. Ewel has monitored the loss of nutrients such as
calciwm from both natural systems and agricultural
systems, While monocullures, such as corn, may be
highly productive in the first year, vields typically decline
due to the rapid foss of nutrients. ln general, polyculiures
hold on to nutricnts better than monoculiures. Sotne-
times, ihe reasons can be dramatic. His rescarch group
found that monocultures of (ropical trees were only
slightly less conservative of soil nutrients than
polycultures during the growing season {the wet season).
However, in some monoculiure plots, a single storm
during the dry season could leach {ar more nutricnis [rom
the soil than were lost during the cntite wet season.
T'hese were monocultures of a species that loses iis leaves
in the dry season. In contrast, the seil in the polycultures
was protecled from direct, heavy rain because there way
always somce speciey with plenty of leaves, Simply by
maintaining constant cover through specics diversity and
through the domination of perennials, natural systems
reduce leaching Lo 2 minimum.

Natoral systems are efficient in cxtreme conditions

Plant taxonomist Jim Manhart’s state of Texas was
stricken by droughi and heat this summer. Yet, while
crops died and scorched, deep-rooted perennials, such as
Illinois bundleflower and members of the sunflower
family, growing in ditches and along railreads towered
over the withercd crops and flowered prolifically.
Developing hardy perennial crops makes a lot of scnse in
this region. “Perennial crops might nol beat the annuals
in good yoars,” he said, “but a modest yvicld iy far better
than zero in droughl vears.”

H

Natural systems cfficiently control weedy species
Apronomy graduale student Dana Blumenthal is
trying to understand just why natural systems are resistant
to weed invasion and whether restoring degraded systems
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to a natural state could be an effictent way of reducing tle
need for expensive and laborious weed control programs
(see article, page 20). Restoring Minnesola roadsides and
other typically weedy places to prairie could close off one
of the main avenues for weed dispersal. Typical agricul-
tural weed control measures such as mowing, Ulling, or
spraying ate sell-delcating since they maintain systems in
the disturbed state that invites weeds in the first place.
Matural systems efficiently maingzin
hydrological balance

Dan Wildy, botany gradiate student in Western
Australia explained how the native cucalyplus forest has
evolved a mechanism to efficiently colleet rainfall and
channel it deep into the subsoil (see article, page 18},
Because the rain contains sajt, the vegetation is effectively
sequestering sall decp in the ground and then pumping
omly fresh waler back up to the topsoll for use during the
growing scason. Replacing the natural system with
annual wheat has lead to ecological disaster. The wheat
belt is now dotted with growing sall spoils and there is no
foreseedbls 1echnological solution.

Natural systems are efficiont prodocers of food

Natural systems have been moditicd or destroyed
since the invention of agriculture in order to achieve
cfficiency of a sinple kind: production of food, fiber, or
fuel for humans. Only as we approach total domination
ol natural systems have we begun to understand — and
value — other ceosystom functions. Having said that, it
would be wrong to ipnore indications that some natural
systems can also be very efficient when it comes to {eed-
ing, clothing, and housing humans., Of course, this is the
basis of The Land Institute’ rescarch agenda. Although
our work is very long-term, we take encouragement from
examples of highly productive natural systems or those
which mimic natural systems.

An example of gaining food-production cfticicncy
through mimicking natural systems comes from innova-
tive ranchers like Land Institute board member Peie
Ferrell. Pete quickly moves Ins catlle around his ranch,
hilling each paich hard but allowing plenty of rest
betwoeen grazings., This mimics the migratory grazing
patterns of bison. Almost magically, this practice both
improves the quality of the praire pasture and allows
Pele to stock more cattle than before, Efficiency has
increased in some uncxpected ways. For example, forcing
the herd to move daily reduces disease and insect pest
problems by breaking the pests lifceyele. The heavy but
disconlinuous gravzing paitern appears to result in cycles
of grass root death and regrowth., The decaving roots
provide channels in the soil that allow rain to infiltrate
maore rapidly. There are anecdotal accounis of long-dry
springs reappearing as a result. In addition to producing
maore bect and buying less feed, Pete is bepinning to see
certain native wildflowers and grasses, long absent,
returning to his prairie.

Finalty, we have the example of Gary Anderson who
set out to harvest lumber sustainably from his land in
Kentucky and ended up finding that the forest produced
plenty of food too, As Gury bogan caleulating how few

trees he could cut each year and still make a living, he
discoverad that high-value, nutritions mushrooms weie
growing it profasion from the forest Moor and on the
stumps and limbs of trees he had cut. The chanierelles
on the forest floor arc the reproductive organs of
miveorrhizal funpi — fungi that live symbiotically with
tree roots and help the trees obtain scarce nutrienis. The
lungi growing on stumps and logs are essentially turning
incdible wood directly into a high-proiein food. While his
goats feast on poison ivy in the understory of the woods,
deer, squitrels, and wild turkeys grow fat on otherwise
unharvestable resources. Wild fruit and nut weey in the
woods arc another source ol nuirition and income. 1le
reckons that his family will end up making more money
on the nuts, mushrooms, and medicinal plants than on the
lumber he miils,

Moeanwhile, Gary’s ngighbors see nothing in the forest
but trees and contract to have their timber clearcut by a
huge commercial sawmill. Corn or other crops can be
grown in the clearings, bul they perform poorly in the thin
soils, lnorder o be “efficient” the commercial loggers
rely on expensive, soil-compacting heavy equipment. In
order to pay the bills, a crew must log as many treesin a
day as Gary Anderson reckons he will need to login a
year wilh his team of horses,

Conclusion

The tendency for s to see nothing of value in the
Kentucky forest but lumber and paper pulp reflects the
predominance of industrial notions of cfficiency. Yet,
when wo attempt to replace the forest or the prairie with
a sinple, specialized, efficiently produced commodity, we
find that we loge ecosystem functions such as soil
building, nuirient retention, water infiltration and
purification, nitrogen fixation, biclogical pest control and
so forth. In order to compensate, we must now supply
industrial inputs: fertilizers, herhicides, pesticides,
ivrigation. Suddenly the supposed cfficicncy of this
production system is compromised, as the ratio of outputs
to inputs declines. Efficiency declines further il we
calculate the waste: wood scraps instesd of culiuring
mnushrooms go (o fuel lires that heat no houwse, poison
climinates weeds before they can nourish a goat,
Inexorably, nutrients leach out of the soils, and 1he soil
itself washes into the rivers.

Emvironmentalisls and scientists are often dismissed
as scotimental and impractical. Yet, taking efficiency
alone as a standard — and momentarily disregarding
aesthetics and ethics - - natural sysiems beal industrial
systemns, Nulural sysienis are not simply pretty, They are
doing things. Some of them are performing functions,
with extreme efficiency, that are vital to our existence, A
rational response? First, limil the destructlion or
disruption of the remaining natural systems supporting
life. Sccond, shift research priorities from manipulating
individual system components to understanding
whole-system properties. Finally, over the long-term,
invent ways Lo achicve natural system ctficiencies with
naiurc-mimicking agricultural systems.
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- WNogure as a Model and Models of Nasure

Corey Samacls; D_c})@%'}fﬁnm_:: of Ecolegy and Evolatienary Biology,
Uaiversity of Tenpessee

Perched at the computer in my little brick oflice, it is
sometimes hard to imagine that T am working on applied
ecological problems of agricullure and restoration ecology.
T wonder, how did & [and intern who loves [ield work and
the ouldoors end up doing a Ph.D. project in computer
modcling and theoretical ccology? Afier all, the 1dea of
agricultural systems that use nature as a model is what fivst
drew me to The Land Tstitute. 1 never expecied that T .
would work to create models of nature and turn them to
the task of guiding the development of Nataral Systems i

rescarch and to get back to the ideas and the prairie that
first intercsted me in ecological theory.

For me, the appeal of The Land's work and the draw
ol ecological theory are the same. Both seek solutions that ;
feature generality and far-reaching principles rather than :
fine-tuning and detail, T perennial polycultures can work i
in the Great Plains, the underlying principles of NSA !

Waning moon, waxing mind - .; Apriculture (NSA). That is my dissertation project. This
e summer, while taking part in the Dodge Fellows program, 1 5;
heavy onmy back . . - had the chance to reconnect my work to The Land's

should apply in other places loo. The objective is to create ;
a general template for a new approach to agriculture. |
Modcls ol community assembly also scck generalities.
They aim to uncover general rules or pattcrns that belp us E
understand the process of community development.

Assembly rules may help us undersland what makes some
specics Uhmve and others fail when we grow perenmial
polveulturcs or restore prairie. Ultimately, they guide us in
choosing which specics Lo plant and their order of ,
introduction.

1 fivsi learned
about community
assembly rules at The
Liand during the
Visiting Scholsrs in
Complexity program
in 1994, The program
featured speakers
ranging from
physicists to artists to
philosophers. They
were Lo consider how
approaches to the
study of complex
systems might con-
tribute 10 our research
programm, [ have
admit, it was hard al
first not to wonder what we were doing looking (o
medicine and econormics for clues of how to construct
ceosystems. 1 don't think Twould have experienced this
kind of thinking snywhere ¢lse. Indeed, there were
commaon themos and teols across these tairly unrelaled
disciplines. Most notably, sohutions to dealing with com-
plex systems are tooted in acknowledging and managing

Corey Samuels
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complexity rather than overlooking il with simplifications
Fcosystermns (and human bodics, and cvolving warks of art)
are constantly changing. To understand them we need to
study the process, as well as the parts, of (heir creation,

Far-reaching prineciples are impressive, but their

lransformation inte practice is more so. The complexity
workshops led to a new experiment in community assembly
at The Land. Jon Piper designed it alicr discussions with
ecologists Stuarl Pimm and Jim Drake of the University of
Tennessee, "The field experiment is based on an assembly
rule observed in compuler models and laboratory cxperi-
ments. The rule siates that a whole community cannot be
assembled using only the parts that
are desired in the endpoint, There is
a necessary divelopment process
where some species drop out and
oihers colonize the system over time.
It is hard to predict exactly which
species will persist, bul it is virtually
guaraniced that we nced to intro-
duce more species than we ultimalely
want in order Lo reach a cetfain
target stale, Before the workshop
we planted only the four species we
hoped would comprise the perennial
polyculture community endpoint i
(eastern gamagrass, mammoth :
wildrye, UHinois bundleflower, and
Maximilian sunflower). In contrast,
the assembly experiment is a serics
of plantings ol different combina-
tions ol up to 16 species representing
the four functionai groups (warm-
$C4s0n prasses, cool-season grasscs,
legumes, and composites). We
replicated the plots at two different sites in different years.
Ton is now observing the process of species comings and
goings in the plots to compare how different combinations
Tunction and develop over (ime.

The complexity program took place during my lasl year
at The Land while T was considering my options for gradu-
dle school. Being involved in the process of planning the
assembly experiment fs what made me want to study theory,
Twanied Lo learn how (o usc models to [ind simple rules
that can generate research questions. There are a myriad of
guestions and oplions involved in deciding how Lo plant
perennial polycultures. There is reason to belicve that both
what we plant and the order of introduction are impor{ant
in determining community structure. In field experiments,
even if we include what seems like “a lot” of different plots
and replicalions, space and time are imiting, Even with the
16 species of our assembly experiment, it is impossible 1o
try out every combination in every order. Broad tules like
“plant more than what you wunt” are ways of boiling down
the possibilitics so we can devote our resources to those
combinations which are most likely (o be successful,

Early results [rom the assembly experiment al The
Land indicate that the rule was 4 good guideline for
creating polycultures that feature more of the species we
wanl. [t1s striking to note that models and laboratory

Communily aﬁwhl_ v plot ai The Land Iustitute

seltings that had nothing to do wiih the prairie vielded the
assembly principicy of this experiment. If extremely
general Tufes can point us tosward fruitfuf methods, are
there more specific rules ihal can add io e guidelines?
That question is al the root of my rescarch project. Tam
developing computcr simulations lo examine patlerns in
prairie community development. These models operate on
the same principles as those that led to the discovery of
assembly rules in the past, but incorporate features of
prairie communitics. The simulations include
representative species from each functional group. The
model functional groups ure defined by differences in
growth rates and how thev compele
a tor the Tlimiling resources mitrogen,
wirs light, and moisture.
1L simwlation models accurately
predict what gocs on in field experi-
ments, then we can use them to
generale hypotheses (or future field
gyperiments. We know that
planting the same thing in dilTerent
places can lead to “alternative
trajeclorics.” All thai means is that
in our plots at The Land, at two
different sites, cxactly the same
combination of planted specics has
led to different community struc-
Lures. After five years, a given mix
comes 10 be dominated at one sitc
by composites and by legumcs at the
other. What we don’t know is, are
these communities on their way 1o
permanently dilferent states, ov are
these merely different paths to the
same outcome? TF we wait long
enough, will they eventually reach the same point? Ts
there any way to predict what they wiil look like in the
end? Fhope ihat my models will help address some of
these questions. It is exciting [or me to think that my work
might play a direct role in shaping NSA rescarch. The
Dodge Fellows program has opened the door for me 1o
do that.

This summer T was back at The Land on two oceasions
first 1o help with data collection on the community
assembly plots and later for the Thodge Fellows workshop.
Next spring and summer, T plan (o spend more time there
to fine tunc the parameters of my compuler models. Being
back helped me regain a perspective on the ideas and goals
thal initially led me to my current graduate studics,
Working in the plots, T recalled my favorite part of intern
life was the banter amonyg staff. Conversation about the
wind, Salina politics, and plant taxonomy mingled with
bramnstorming sessions for the next generation of assembly
cxperimenis. Away from niy office looking across the
prairie, or in the classroom discussions a1l Matfield Green
it's nearly impossible to forget that we're working on the
problem of agriculture. Tt is ¢lear to me that (o model
nature, I need to get oul in it once in a while to reconnect,
Likewise, I hope thal in my career T'll always be able (o
find ways to reconneet with my roots at The Land Institute.

]
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Eeological Health, Perennial A grﬁc.ﬁéﬂ?éﬁ#‘@'

and the Contemporary Rural Landscope:
Fitting the Systems Together

Roberr C. Corry, School of Natural Resources aird Egvironment,
Lrwiverstiy of Michigan

The Need for a New Paradigne for Agriculture

Developing 2 new agricaltural landscape isnotonly a
matter of selecting high yielding porennial plants L0 form
a polyculture, bui also of determining how the new
agriculiure fils into contemporary landscapes. Somc of
our present farm landscapes are ceologically healthy
while others desperately need a change n the eypes of
agriculure they support, For example, ihe Tlint TIifls of
central Kansas illusirate a type of agricullure well-suited
to 18 place — bovines grazimg on naiive prairie
vegeiation. Other agricultural practices do not fit their
setting: irrigated desert landscapes growing annual crops,
for instance, seem very out-of-place. So in addition 1o
using perenaial agriculture systems to improve ccological
health, we also need o fit them into cxisting rural
landscapes.

The farmlands that dominate rural America don’l
simply produce food and fiber. They also provide valued
open space, recreational opportunitics, wildlife habitat,
and many other social and covironmendal functions.
Unfortunately, modern agricultural metbods also have
undesirable consequences. The primary nan-point source
pollater of lakes, rivers, and strcams is agriculture, Many
large-scale annual crop production and grazing activities
are now more resource-depleting and chemically
dependent than cver belore. The scale and management
practices of agriculiure have an increasingly discouraging
effeet on Lhe ceological health of rural aveas.

T'he emerging field of ecosysiem health provides a
framewoik for deseribing landscape conditions, Measures
of ecological health include stability, autonomy, and
resilience. Sysiems Lhat are unstable or require subsidics
in cnergy and autrienis — like conventional, annual Tow
crops -— demonsiraie
reduced ecological
health, At alarger
scale, patierns that
include a diversily of
patch (ypes Improve
ecological health. A
diversity of paiches
strengthens a landscape
by allowing Lot an
increased number of
relationships among
ecosystems, including
habital, biogeochemical, and cnergy relationships. The
result is a stable landscape capable of autonomy and
resifience to perturbation and stress.

Agricultural tands mclude several differeni elements
which often represent distinct ecosystems. A VICW across
the rural Midwest reveals both large and small ficlds,

agriculinve suited to iis pluce

proot e e A = T 2
The Fifne Hills landscape of central Kansas;

rivers, woods, wetlands, farmsteads, roads, and lown
scttlembh_t's.; "Thege elements combine to form a pattein.
Both the compositic i and the patiern influence ecologleal
health. As apriculture moves loward large-scale
production, landuse patterns become homogenized,
decreasing ecological and visual diversity and diminishing
ceological health,

At Lhe same time that we necd more diversity and
complexity, the remaining vesliges of heallthy ceosysiems
quch as woodlands, wetlands, and prairies are beeonting
{ewer, smaller, and more fragmented. Wherc once myriad
SCOSYStem types prevailed, annual Fow-crop ccosystems
are cxpanding. Hven small patches of resiored
ecosyslems or perennial Covers would [acilitate the
re-introduction of important species and restore a level of
covlogical health.

Restoring Leofogical Heulth in Rural Landscapes

Cach landscape has different levels of ecological
health, Natura! distugbances sich as floods, droughis,
firey, and storms often penerale new veaclation pattcins.
Landscapes evolve in response to these disturbances.
Howover, somme landscapes are more resilient than others
with short recovery and re-establishment periods that
maintain ecological health, Otiher landscapes may be less
resilient and require fong recovery periods after distur-
bance. Compare the offects of periodic fire on a prairie
which has thick, rich soils to tbat ol a mountain with thin,
young soils. Differences in resilience are imporlant for
delermining which agriculiural systems arc most
approptiate for improving ccological health,

Qur present agriculiural patterns arc the yesult of
several interacting natural and cultural forces. Geology,
climate, and vegetation are striking and highly visible
influences, but land surveys und ownership also influence
contemporary sclilement patierns. A gricuftural policy. as
well, continues 1o exert sirong Pressurcs. The agricultural
landscape does not change quickly, thoagh, and traces of
historical origin are cvident everywhere, We must respect
thesc cultural patierns and the evolutionary pressures
responsible for their existence. Understanding the soclal
and ccolegical founda-
tions of agricultural
landscape patierns will
also help us incorporale
new ideas for Natural
Systems Apriculture
(NSA) in our
contemporary designs.

Where, then, do
perennial agriculture
syslems belong i con-
temporary landsciapes?
FBeological health may
be an etfeetive way ol determining management needs,
For example, we expect a higher level of ecological health
{e be associated with NSA than is currently associated
with most annual row-crop fields. Of even more interest,
though, s how agticultural systems affect ecologieal
health at scales beyond the individual field. To best fit
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agricuiture to a diverse landscape we need to determine
the ecological amplitude of the landscape and the
ccological health of the agricuttural svsiem,

Fitting Together the Pieces of 2 New Lasdscape

in highly stabilized areas where the ecological
ability to absorb stress is high, a form of conventional
agrieulture may be suitable. Less resilient landscapes may
require 4 dramatic change in manapemeant to improve
their Jong-term ecological health. Over 380 milhon acrcs
of America’s eultivaled cropland are highiy crodible
{USDA National Resources Inventory data). These soils

are not suited for cuitivation and require a new type
of agriculture.

Many highly resilicnt lands also need a different
kind of agriculture, though. The palchy nalure of landuse
sugpests that even in a generally stable region there may
be small areas of decreased resilicnce. Currently,
however, crop management typically treats entire fields
wilh uniform applications of fertilizers and biocides
regardless of variability, With new (echnologies, some-
times referred to as “precision farming,” it is possible 1
identify soil, input, and vicld variability within only a few
leet so that farmers can adjust for these laclors
continnally across their fields, Where the combination
results in variability that reduces net return, perennial
agricaiture syslems may still be a better option than thesc
increasingly precise conventional practices.

To make an informed choice, we will nced to
understand the ecological health inherent in native
ecosystems and contcraporary agriculture as well as the
improvements afforded by a new perennial agriculture.
Much of this information is missing, We anticipate that
perennial agriculture will improve the ecological health of
existing agricullural landscapes by introducing internai-
nutrient cyeling, species diversity, soil and waler quality,
and post and disease resistance, Of course it will depend

on the composition, managemenl, and cvolulion ol ithe
svatem. Designing 1his allernative allows cxperimentation
with dillcrenl comiposilions and patterns to approach the
highest level of ecological health.

The Challenge of Change
How do we tealize Lthis vision of the future

agricultural landscape? U ceolopical health is a desired
quality of society, then it should be a policy goal. Farm
bill legislation and technology have historically had
sweeping cffects. These, slong with new policy incentives
should reflect owr increased understanding of ecological
health. Managemeni practices,
such as the trend toward conserva-
lion over the past several decades,
can likewise be encouraged to
achieve greater ecological health.

Perhaps prolound change will be
brought about through other
channels. Aswe continue lo race
toward that linal drop of crude oil,
we may begin to realize that a
redesipgn of the system is not
merely desirable, bul thatitis a
matter of survival, When agricul-
Lure begins to “balance its boolks™
with & broader view of the costs
and benefirs associaled willh pro-
duction, change will be recognized
as necessary for continued
ceological and cultaral
productivity. Consequenily, our
future landscape will likely contaln
new and interesting combinations
ol forgotten plants and animals
whose virtues resurtace in the era after oil, 1t will also
contain some failures. What agricul{ural landscape does
not? It is eritical that we continuc to learn about how
landscapes demonsirate ceological health and how we can
beiler intervone to maintain or enhance thai healih while
slill meeting our food and fiber needs. That, after all, is
the joy of discovery.

Ei IS

A mutant eqsiern gamagrass scedhead
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Diisease in Perennial Polyculture:
Perspectives from ihe Frairie

harles Mitchell, Depariment of Keelogy, Fvolution
and Rehavior, Usiversity of Misaesota

Discase would often limit cvop production in
conventional agricultural systems were it not for the
ubiguitous application of chemical control agents. In fact,
diseasc has been a problem in apricullure since ancient
times. s there any hope thal disease will be less problem-
alic in cropping systems modeled on natural ecosystems?

‘T begin answering this broad question I am teyving Lo
understand the rele of infectious diseases of plants in
native tallgrass prairic, the natural ceosystem model for
Natural Systems Agriculture (NSA) on the Great Plains.
Using this approach T will address two major questions
aboul disease in perennial polyculiures: (1) How much
diseasc will be prescnt? and (2) Iow will this level of
disease influence the abilily of the system to produce food
tor people? I expect that in perennial polyculiures
discase will not cause the major probiems it has in
convenlional agriculture but will still play an important
role. Morcover, this role will he much more complex and
difficult to define than the role of diseasc in
conventional agriculture.

Severe outbreaks of disease are less common in
native ceosystems than in conventional agricultural
systems. This suggests that certain components of native
ceosystems may elfectively control disease levels. To
address the guestion of “how much disease,” 1 am investi-
gating whether two characteristics of native prairics, high
species diversity and controlled burning, may help control
disease levels 7o NSA. To exwmine whether the larpe
number of plant species found in native prairi is
important in controlling disease, scveral collaborators and
T manipulate plots of prairie to contain various numbers
of plant speeies. T find that growing a given plant spocies
wilh other spccies generally decreases its discase load
(Fig, 1. This appcars to be caused primarily by a lower
density ol each specics; when therc arc more plant species
in an arca there tends to be fess of each species.
Decreased densily inhibits discase spread because
individuals from the same specics are isolaied from one
another. This is somewhat analogous (o the argumenl
that some common human diseases, such as the flu, may
infect less people in the summer because we lend to be
inside less and not packed so closely together. Our results
supporl an idea that is quite old but still waiting to be
applied to agriculture on a large scale: growing morc
plant specics logether in polyculiure reduces
disease levels.

A second feature of prairie ecosysiems is that they
hurn at least necasionally, Historically, the sources of fire
were lightning stikes and Nalive Americans; prairie
preserve land managers continue Lo set fires today, Fire
likely reduees levcls of disease en the above-ground parts

of planis because such diseascys usually spread from dead
leaves and sierns which burn readily. Thave just begun to
collect data on the effects of fire frequency on discase
levels, Preliminary results suggest thai fire has very
strong ¢/lects on disease so it may be a usclul tool for
dlisease management in NEA.

To investigate the eflects of discase on production
by perennial polycultures, 1 prevent the spread of discase
into plols of prairic vegetation and measure how the
ecosystem responds, Current results are preliminary but
intriguing. They suggost that removing disease allows at
least some plant species to increase in abundance,
increasing the total plant biomass produced in the
ecosystem. Theretfore, the bottom line on discase in
perennial polyculture may be the same as in conventional
agriculiure — disease decreases the ability of plants (o
produce biomass, However, my research suggests thal the
magnitude of this eflect will be less in polyculiures than in
conventionyl systems.

If the effects of discase on total plant production m
peremnial polycultures are small, does that mean that
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Fig. §. Decreasing disease severity as a function of an fucrense
ir species richness

diseasc will not play an important rolc and can be
ignored? Probably not. I argue that discase will still play
an important bul initially more subile role duc to the
fundaniental diffcrence between polycaliures and mono-
culturcs, 1n a polyculivre, different crop species compele
for resources such as nutrients, water, and light. Becausc
of this, a diseasc (hat negatively inflnences its hosi species
may have a positive effect on other crop species by
reducing competition. Although I have not observed this
effect in my experiments, Chris Mundt professor of
hotany and plant pathology at Oregon State University
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and others have observed it in experiments with (wo
agricultural specics.

The: polential for a discase of one crop species 1o
indirectly ¢ifect other crop species has a varicty of impli-
cations. Tirst, species that are less impacted by discase
may be able to compensate for specics thai are more
impacted by disease, thus decreasing the clfects of disease
on total production. Second, the net effect of al] diseases
in the ecosystem on a given crop species may actually be
posilive, not nepative. This would happen if a specics 1
rclatively healthy and at the same time is benefiting from
the diseases ol ils competitors. Uliimately, this might
even facilitate the persisience in perennial polycullures of
some crop species that would otherwise be driven to
cxtinction by competition from other crop species.
Furthermore, although disease adds much uncertainty to
predictions of crop yields in conventional agriculture, it
might actually reduce variation in crop production in
perenmial polyculture. This would be the case if crop
specics thatl increase in abundance become more infected
by diseasc, which drives them back down again. Allof
this suggests thai the eflects of discase on perennial
polycultures will be important, but very complex.

Understanding the role of disease will be essential
for effective, long-term management of perennial
polyealtures. Accomplishing this will require rescarch
incorporating many more variables over much longer
time seales than is needed [or conventional anmual
agriculturc. But much of the battle will already be won
because sudden ¢rises where crops are completely devas-
tated by disease should be extremely rare. Further, our
curreni minimal understanding of the potential vole of
diseasc in perennial polycultures does not diminish the
urgent nced [or the development and implementation of
cropping systcms modeled on nature.

The Farmer Finds A Bols

Dark farm barn and yard
where halogen worklights turn
the dust on one side of

the faded red combine green

mid-harvest
the machine is down,

The farmer’s finger

is invested with gravity

as it stirs in a cotfee can
looking for the linchpin
1o his universe

“write that down’ he says
Lo nothing in particular

“I not only found the
nine sixieenth inch bolt
1 also found the nut”
the evidence

cradled into light

the belt will be returned
engine repaired
the towering fat wheel

refitled to its axle
and he can promise wheat
tomorrow he'll be there

worklights pool the prairie
where farmers hang on

their coftee cans full

ol assorted bits

of the {arms of america
are bringing in the bread

— Harley Ellioit
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Narural Systems Agricultve.
Jor Sounth-Western Ausiralia

Dan Wildy, Deparrmens of Sotaay,
Lniversity of Wessern Austrafic

Western Australia is a state one-third the size of
the U5, with a human population of two million. Most
ol the state is semi-arid 10 arid desery; relatively low
numbers of sheep and caitle praze the natural “scrub”
vegetation {a typical density of one cow per 150 acres). Tn
the southwestern corner of the siale, which experiences

_ high rainfall of more than 24 inches annually, people are
gradually replacing less intensive catrle and shoep grazing
stations cstablished by early settlers with orchards,
vineyards, and timber plantations, This accounts for
over 11 million agricullural acres — only 4 small portion
ol the state, The most significant Western Australian
agricultural export is wheat and it's grown over a total of
36 million acres in the remaining semi-arid environment.
Here only 11 to 24 inches ol rain falls somually (Fig. 1.
n addition Lo wheat, farmers raise barley, lucerne
{altalta}, and rapeseed in the cool winter months when
the rains come. During the hot dry summer, all annual
planis die and sheep graze most of the remaining
vegeialion -— both crop residucs and fallow paddocks
sceded with annual pastures.

The first generation of wheatbelt
landowners spent their lives clearing the
open forests, woodlands, and mallec
(mull-stenmed cucalypts which
regenerate atter fire from
below-ground organs). They
mistakkenly associated tall

WESTERN AUSTRALIA

200 km
R

Low density catils and
sheep grazingfmining

Forestry/orchards/
stock grazing/vine-
vardsfhorticuliure

Fig. L. The state of Western Australia showing major
agriculiaral areas

vegetation with lertile soil, Actually, the landscape was
50 old thal i Gucalypts bad evolved a Lall stalure in spile
of incredibly poor soils, Farmers found that they had
removed most of the phosphorus and nitrogen in the soil
afler harvesting only the first few crops. As a vesult,

they now apply larec doses ol nitrogen, phosphorus,

and potassiwm with each crop so that the soils have
unnaturally high levels of nutrients.

This agriculture can be highly profitable to farmers,
apricultural companics, and the stale, despite yields heing
low by world standards (because they are unirrigated
crops they must be grown in winter when rain falls but
light and temperature imit growth). Farmers overconte
low yields by farming on a large scale with “whoal and
sheep” farms ranging in size from arovnd 3,000 to 30,000
acres, Since the farnming scale is so large, land degrada-
tion ollen appears relatively insignificant, This partly
cxplains why environmental devastation has gone largely
unchecked for so lonp.

The problem with the agricultural system is that
current high yields come at the expense of future high
vields, There is the usueal suile of problems with Western
industrialized agricvlture at the paddock level: high rates
of soil erosion, poor nutrient uptake from lack of organic
matter and biological activity, soil comlamination with
biovide residuess and heavy moetals in fertilizers, expensive
Lossil fucl-derived inputs, and soil compaction. At the
landscape level industrial agriculture has largely removed
native ecosystems, rural populations are declining, and
yvoung people ate becoming discnchanted with farming.

In addition to these problems, sail and groundwater
salinization now strongly threaten futire prodactivily
since most of the original woody, perennial vegetation is
gone {many shires are more than 90 percent cleared).
Under naiive vegetation, the soil stores winter rains until
summer when hiph temperatures are favorable for
growth. Plant transpiration pumps waler back into the
atmosphere so that the soil profile is essentially dry at the
end of yummer, Low concentrations of oceanic salts,
naturally present in rainfall, cannot be absorbed or
transpired by plants and have therelore accumulated in
the soil over millennia, Even with relatively low rainfall
belween 20 and 80 pounds of salt are deposited on each
dcre cvery year; low rainfall means there is minimal
flushing action {which removes salts from areas of higher
rainfall}. Consequently, many hundreds of tons of
crysiallized salt exist under each acre of soll. Annual
crops do not use all the rain thal Talls during winter and,
as 2 result, water tables rise al a ratc commonly around
one fool per year, The aceumulating groundwater
dissolves sall stored decp in the soil and carries it to the
surface making the soil unfit for most biojogical life.

This is a problem of incredible proportions. Ity
estimated that one-third of the wheatbelt (12 million
acves) will be allected by salinity to some degree in the
next 50 years if farming practices do not change.
Commonly, water tables reach the surtace first in valleys,
where the deepest and richest soils exist. Not only is

The Lenid Report 18



farmiand rendeved useless but adjacent nature reserves
arc severely impacted since they are not adapted o highly
saline groundwater. For example, the Tilzgerald River
World Biosphere Rescrve on the southern coast will be
irreversibly dumaged by saline groundwater from farms in
the regional waler catchment upstream. Many towns
will he in the middle of salt lakes, Even now, it is aol
uncommon to walk into a pub with salt crystals on the
sravel outside, Tf it's quicl, you can hear a bilge pumping
constantly to remove saline water from the cellar. Most
roads in low landscape positions need to be rebuilt on
earth eauseways 10 fect above the original soil level.
What can be done? Many people are working on
small changes to the current agricultural system that will
increasc water use by crops. Alarmingly, some of the
scientists most influential in addressing this problem have
recently said that we'll probably have to “take it on the
chin.” But therc are ways ol reversing salinity il you don’t
mind breaking with the current agricultural system,
Agroforesity, where conventional

s A high diversity of both species and patches of ditferent

vegetation Lypes.

a "Vhe abscnee of any hard-footed or hoofed anitnals
(the introduciion of which cut the suil surface crast
taking way for erosion and causing elevated rates of
compyclion).

» Nutrient cycling and a leaf litter layer which insulates
soil and living matter during summer.

s Stable populations of discases, pests, and predators.

Many of these may be incorporated into an
agricultural system which, say, includes a diversity af
carefuily scleeted tree and shrub species producing food

tor humans or animals, Tnstead of excess water being a

problem by raising salinily, it could be viewed as 4

resource which should be harvested and put to the best

use for food production. Appropriate animal species
could include anything [vom sheep and cattle Lo
kangaroos or cmus. In times of drought populations may
be reduced by selling stock. Within

cropping continues between widely
spaced, contoured belts of useful
frees, may halt or reverse ground-
water accinulation. T'his may also
allow other problems associated with
agriculture to be addresscd such as
soil crosion, low biodiversity, and soil
compaction. If you take the vicw-
point that salinity is a readily

{his system there is a place for
carefully sclected crops, cven in the
form of a perennial polyculture.
Somge aspects are harder to envisage
than others. For example, closed
nuirient cycles would rcly on people
living and eating food in the place
where il is growa.

Fundamental issucs Lo consider

apparent consequence of an

inappropriate agricultural system, or cven one of many

symptoms of employing agricullure in the first place, then
vou can slatt to think sbout new solutions.

Aborigines lived for 40,000 years as hunter-gatherers
in the wheatbelt vegion with hittle long-term damage.
However, the aboriginal population was not larpe. A
return to gathering food from the bush would likely not
support the increased population in Western Australia
today. Also, rehabilitation of degraded farmland 1o
natural plant communities is diflficult duc o unnaturafly
high salinity and high soil nutrition from chemical inputs,

A more realistic goal than returning to gathering food
from the bush s to redesign our food production system
so thal it operates by mimicking the natural processes and
functions of the native ecosystems. Some of the factors
that allowed the native ccosystems of the wheaibelt to
persist for millennia include: '

« A predominance of decp-rooted, woody, perennials.

o A prodominance of summer growth, which is associated
with high rates of water transpiration,

s Planis, animals, and cven aborigines physiclogically
adapted to survive frequently occurring drou ghiy {e.g.
vegelation leaf area fluctuating with water availability;
kangaroos possessing two embryos so that the larger
one may be quickly aborted if food is scarce and the
second raised when food is more plentiful, aborigines
being able to grow big bellies of fat when food is
available to supplement times when food is scarce).

are: (i) does it matter whether you
mimic the natural ecosystem which way there or can you
mimic gry natural system; ¢.g. can you have prairic-like
percnmial polycultures in this landscape? (i1} 'To what
degree do you need Lo mimic the original vegetation to
rcalize the benefits of the natural system; ie. can you
have 15 plant species per acre rather than 1507 Doos the
wholc landscape need to be under a mimic for long-term
stability, o1 can some parts still be cropped? (iii) Even if
we intervened today on a massive scale with systems that
minvicked the waler use of native vegetation, what cffect
would il have on the salinization process alrcady
underway? The new vegetation can’l use all the saft near
the surface and there arc Jarge bodics of saline waler
moving slowly towards valleys where revegetation will not
compensate for it.

For my Ph.D. study I am locking at the degree Lo
which deep-rooted, woody perennials will need to be
incorporated into the landscape to aclieve stiable
hydrology. My model is the water-cycle of remaiming
natural vegelation. Practical questions include: Can
Larmers get away with adopling agroforestry into their
cropping system? Will widely spaced trecs use up enough
water 1o mimie the processes in the bush? Or do they
need a far greater proportion of decp-rooted woody
plants? Optimistically, my work will contribute to the
design of a more intelligent and practical farming system
for Western Australia,

The Land Repori 19



Feological Restorafion as Weed Controh

i Blumenshal, Depariment of Agronomy awd
Plans Genetics, {nivessity of Mingesoig

When | explain that T study weeds, people arc fond
of usking “What is a weed?” This can be a very difficult
question for scientists who are used to having things
divided neatly inlo objective catepories. “Weed™ s most
certainly noi an objective category. Usuilly weeds are
simply defined as plants growing where they’re not
wantcd. By this definition, cven a corn plant in a sovbean
field is a weed. Similarly, reed canary grass — an
important componcnt of
many pasiures and a useful
plant tor stabilizing disturbed
soils — is congidered to be
one of the worsi invasive
weeds by practitioners of
wetland conservation.

When we try 1o control
weeds we asually start with
our subjective definition and
devise our control strategies
from there. As a gencral
approach this makes sense; if
a plantis growing whete it's
nol wanted, kill it. Despile
centuries of improvements in
our weed-killing ability, how-
ever, weeds are still with us
and show no signs of going
away. For this reason, i1
seeis useful to consider
whether our basic approach
to conlrelling weeds might
be Bawed. Perbaps we need
to po bevond simply noting
that an unwanted plant is
present and ask whv If we
can answer this question we
might learn to keep the RS
unwanted plant from grow- O“d""’f{e
tngin the first place. Of perennials
course, it beecomes more
challenging when we iry to keep all potential unwanted
plants from growing at once. This is the crux of the prob-
lem of weed contrel. Tsuggest that 1o solve it we need (o
return to our original question: “What is a weed?”

If weeds are sinply “plants growing where they are not
wanted,” then they might be any sort of plant. It follows
that il would be very hard to creale conditions in which
none of them will grow; one will thrive in the environment
in which another fails, 1f, on the other hand, w¢ were to
add some detail 10 our definition, a delsil that describes
the attributes of plants that tend Lo grow where theyre nol
wanted, we might get sommewhere. That is, if weeds have
certain attributes in commaon, we mipht be able to devise
environments in which weeds, by and large, do poorly.
Such a suggestion is ridiculous il wken as an absolute,

L G Nt

near The Land Institute with a collectina of native

Weeds come iy many ditferent forms and invade almost all
Lypes of -r:cds,jisié:ms Pevertheloss, there are good rcasons
to think that mosr weeds share common attributes. The
weeds we are currently lighting have been selected, bolh ui
the level of the species and the level of the genotype, by
many years ol similar environmments. We should thus be
able to add delail Lo our delindiion of & weed by under-
standing the nature of the environments which selected
them and the characteristics that have resulted [rom ihat
sclection, Luckily, this has already been done.

A common eeological delintiion of weeds is “plants
thal thrive in disturbed covironments.” This deftnition
suggests a number of traits that help plants grow in
disturbed environments
(e.g.. high sced set and rapid
growth). Conversely, and
more imporiantly for the pre-
sent discussion, this definition
sugeesls a list of traits that
most weeds would not be
expected to hiave — those
traits Lthai tend to help plants
growing in undisturbed
covironments (e.g., shadc
tolerance ot large root sys-
temns), This sceond list should
help us with the problem of
weed control. T weeds
generally don’l possess certain
traity, we should be able to
control them by creating
cnvironments in which those
traits are required. I supgest
two applications.

The easiest place o
control weeds should be
where there arc low levels of
ammially-recurring hwman
distorbance. Examples
include roadsides, ficld
margins, old ticlds, and
stream corridors. On such
land, native ecosyslems, or at
least facsimiles thereof, can
be restored. In the resulting
ecosystems plants adapted to a relative lack of disiur-
bance will have a competilive advantage over weeds. The
advantapes to such a strategy, however, would go beyond
wced control by contributing Lo a varicty of conservation
goals including increased habitat area for native species,
corridors for wildlife, and improved water quality.

A more difficudt question is how Lo achieve weed
control in agriculiural situations. In order to underytund
the difficulty of this problem, it is necessary (0 cxamine
the restoralion situation in a bit more detail. Restored
ccosystems would be expected to conlrol weeds because
of their efficient use ol available plant resources (some
combination of light, water, and soil nutrients), 1f
resourees are unavailable because they are in use by other
Plants, a weed attempting to invade thal ecosystem will be

<

The Land Kepore 20




less likely to acquire the resources necessury Lo suivive
and reproduce. Efficient use of resources resulls [tom two
features of nalive or restored ccosystems — local adapia-
tion of native plant species and plant diversity. Native
species, by virtue of sclection over long periods of time,
arc adaptled to make efficient use of the resources that are
scarcc in a given environmenl. The presence of multipie
species, each adapted to a particular combination of
resources, further increases the efficioney of resource usc.

In mosi agricultural situations there arc likely to be
limits both to the degree of local adaptation and the
degree of diversity thal can be included. Thus, there ure
two guestions bearing on whether restoration-style weed
control can be achieved in agriculture. Tirsi, “Whar are the
fimits to local adaptation and diversity within ogricultural
gcosystems ?” The Land Institute has shown that polycul-
tures of grain crops can be developed thal include both of
these atiributes. Tt is not yet clear, however, how much
weed-control value (through locs) adaptation) can be
retained while breeding plants for agronomically desirable
trails, Nor is it clear how many specics can be included in
a polyculture without overly complicating planting and
harvesting. The second question is “How much weed con-
trof might be achieved with tower levels of local adaplation
and diversity (relative to native ecosystems)?" Nothing is
known about this question. My guess is thal substantial
weed control benefits can be achieved — at least given our
present array ol problematic weods, My research as a
Dodge Fellow is mtended to shed light on this question.

All of this hypothesizing is not to suggest that weeds
can be climinated. Diversity within the plant kingdom and
rapid dispersal of plants by humans ensures that weeds
will remain, though the species of woeeds will change over
time veflecting changes in the ecosystems that they invade.
All we can do is try to move Taster than the weeds. What
this hypothesizing is meant to suggest 18 that we have an
opportunity at the present time to make up ground 1n the
race. Because we have been doing the same thing for so
long — disturbing soil and planling annual cTops —- it
should take the weeds a sood while Lo catch up when we
slart doing something different.

Maximilian senflower (eimm‘hus maxumh’mni

Hvcaiion in Transifion

Jeff Ewpfield

Fducaiion at The Land Institute is partly rooted
in the distincGon between agrarian and industrial valucs.
Agrarien means simply “relating to the land™ while
industrial suggests manafacturing, production, human
conirvance and cleverness. When something is
incustirfalized it is prefabricated, mechanized, or
standardized.! "[he agrariun mindset is based in local
conditions and scasonal patterns; iUs interactive with
ceosyslems and community oricnted, Agrarian-minded
people arc invested in the land, in the soil, plants, and
animals of their region. The mdustrial mind works at
highly specialized (asks and gocs [rom one compariment
ol modern life to another. Conscquently, agrarians have
more poicnlial for fitting into their ecological surround-
ings than do industrialists. The industrial mind, in order
to hecome ecological, needs first Lo return to something
like the agrarian mentality. But that’s not enough.
Further telinement is needed through ccological aware-
ness such as that promoted by David Orr in his books
Fcological Literacy and Earth in Mind. Wes Jackson offen
makes this point by saying that homesicading alone is
insulficient. Tt is the fivst siep, though, away [rom
industrialism. One of the great values of The Land
Tnstitute is not only that it tool this frst step in the 1970s
but also that it has since focused on ceological refinement.
Ecology sets the parameters for our agenda of mimicking
nature (o develop a new agriculture. One of our goals
in this respect is what we call Natural Systems
Agriculture or NSA,

"T'here is a diffcrence, though, between what The
Land Institute was (which many people belicve it still is}
and our current focus on NSA, ihe Sunshine Farm, and
Rural Communily $tudies. For instance, our intern
garden, asparagus paich, photoveltaic arrays, composting
toilets, solar showers, and old windmills are pursuits that
grew out of the earhier period of our history. This is not Lo
say that these projects no longer have value. On the
conlrary, we recognize (be need for more home
sardcners, small-scale niche producers, and alternative
technology uscrs. As an orpanization we have evolved
away from these pursuits, however. 1t is distracting and
unhealthy for a relatively small reformist organization to
have too broad a focus. So instead of trying to actively
address shelter, allernative encrgy and transportation,
appropriate technology, and various aspecis of personal
censumption, we focus on the monslithic paradigm of
agriculture. That alone is challenging enough. Beginning
with prassland spucies inventorics in 1978, our attention
over the last two decades has shifted steadily towards
developing NSA and away (rom the other carlicr projects
of the Institule,

As The Land Institute moves to the next logical
phase in this effort, its programs must also cvolve,
Therclore, the board of directors, acting on a proposal by
the president, recently voted unanimously to suspend the
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Wind machines symbolize the early history of the Instituie
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nternship program for 1999, This is a sabbaticai for a
program that has operated for 22 vears without a break.
There will likety be an abbreviated internship during the
summer months to carry oul research but it will have a
reduced educational component. During the sabbatical, a
committee of two board members, a member of the s1afT,
and 4 former intern/staff member will work to develop s
new program. 1L will try (o answer the following question.
If we were to redesign the cducation program at The
Land Tnstitute to best serve our poal of promwoting NSA,
whal would it look Hke? We may find that the cducation
program needs Lo evolve in the direction of the graduate
student fellowship program. Certainly, through associa-
tiom with universities, the
NS A Tellows program holds
more promise [or gelding
NSA research onto the
national agricultural agenda
than does the intern
program. loplementation
of NS A will benefit from
cooperation with agrarian
communilies but first it needs
rescarchers, ‘The NSA
fellowship promiscs to
strategically infuse the
academic culture with young
people who are poised to
talke cn this rescarch,
Accepting this, a more
Important guestion is: As we
maove closer Lo the indusirially minded academic culture,
how will we safeguard our mission 1o unite people, land,
and community?

Anoiher constderation, of course, 1s the nced for
the kind of education that the Land Institute internship
pioneered. Every year, even as sinilar programs have

a community assembly plog

Melissa Arrhur, Jou Pe:; and Terry eck identify spece.i' !ﬂ

sprung up around the country
in colleges and universitics,
we receive many more appli-
cants than we can accept —
even trom as lar away as
Africa, Asla, and Burope.
This vear, for examplc, we've
had a number of inguiries
from the Ministry of
Agriculture in Ghana as well
ay others from India, Liberia,
and Poland. Our thinking, in
terms of this demand being
met. is that there arc many
opportunities for expericntial
cducalion in agriculture that
did not cxist at the time the
Tacksons founded The Land
Institate. Tn fact, many
| operating farms now offer an
e educational component a8
part of an internship while
many colleges and universitics
have envitonmental studies programs or operating farms
where students can work and learn.
And what aboul everything else The Land Institule
18 or ever has been other thun the springboard for NSA?
Again, the early history of the Institule was a necessary
[irst step leading o the current project of ceological
appropriateness in agriculture, or NSA. In this early
stage Wes and Dana Jackson had [airly wide-ranging
interests, from food production Lo building shelter with
recyeled malerials to generating power from the wind.
Cven though The Land Tnstitute has grown beyond those
earlier projects, many of them still have value, Likewise,
the creative process of developing alternative lechuology,
tfood and energy systems,
and the education associated
with the lnstituie i the
19705 and 80s will continue
to have value for everv gen-
eration. For example, as in
past years the fall curriculum
this year addresses students’
interests hevond NSA and
their search for future plans.
As the year draws Lo i close
several are applying to
graduate programs and
others are exploring oppor-
tunitics for cmployment,
The topics they've chosen
for our curriculum reflect
their breadih of interests —
current agricultural rescarch and beginning farmers,
permaculiure, biorepionalism, grassroots community
organizing, appropriate technology and GGeographic
Information Systems, [arm policy and the ferm bill, the
economics of farming, and food security. Also at the
request of students, David Van Tassel is offering lecturcs

LR
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Agravian ontered the English lunguage in 1333 (rom
the T.atin ageosf-as, pertaining toland, Inilially,
Tnglish spuakers cocountered it Lhrough the Roman’s
Fex agrarie or law for dividing conguered lands. 1o
the I8th and 19 centuries s meaning expandud 10
include relations or connections to cullivated land
and landed property, OF pariicular interest for the
wurk of The Land Insiituic i3 its Botanicat meaning,:
“prowing wild in the Gelds,” Frcdusiriad cams bito Use
in 1300 with Swinhwrne's festaments: “Of fruits, some
bee Imdustriall, and some Naturall, By Indusiriall, T
meane suche as bue sowas in the growd by mans
industry, in hope...to be reaped wilh increase ere
long.” hredusiry, an English word sinee 1494, has come
(0 mean a branch ol svstematic, habitual labot in
production or mamzfactaring, "The distinelion has
implicalions for hoth Malural Systems Agriculture
and Agribuxiness (¢ 1935) which produces, processes,
and distributes Ioad and fiber indusirally using
advanced wehnology, Quford Bnglish Dictionary, 2nd
e, (1989, 5. “Apgratan,” “Ageibusiness,”
“Trdnstrial,” “lndostrialized,” and *Industo”
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Katie Goslee, Kaelyn Stiles, Feff Empfield, Jen Franlo, Kelley Beling,
Claire Homitzky, Yerry Loecke, Couviney Smith

on plant biology and he and Marty Bender help lead weekly
discussions of scicnce journal articles, Students are also taking
fime ta explore our library as weil as present other topics of
interest duving “warm-ups.”
| This curriculum alone, though, is insufficient. The
voung person who 1s best prepared for responsible ecological
citivenship or for creative work in NSA research should also
have un education bevond the classroom. Remember that the
: first step [Duna and Wes took at the time they founded Lhe
Land Institute was 1o engage their surroundings through
bomesteading. Tor years, programs at the lustitute reflected
that cxperience. Despite the evolution of our cducation
program away from those roots, we still value capable young
people who work close to the land. Consider what the people
who served as intcrns last year are doing now, They are
variously working in documents preservation, finishing a Ph.D.
in philosophy at The University of Colorado, attending
graduate school al Kansas State Universily in soil ecology,
altending graduate school at Towa State University for grassland
ecology, working tor ECHO which designs and promotes
gardening systems for Third World nations, apprenticing on a
horse-powered farm, apprenticing on an organic farm, and
apprenticing on a dairy farm. Learning and manipulating
theory is only parl of an educution. Applying theory in the
physical world is needed to make an education experiential
and indelible,

The Land Institute internship has dircctly influenced
hundreds like last year’s group o develop agrarian skills and to
act with ecological awarencss in their vocations and avocalions,
It has surcly in{luenced thousands of others indirectly as well,
Even as we focus on NSA for sirategic reasomns, we recognize
that it 1y only part of our larger world view. Ultimately, its
suceess depends on a culture of people who seek to live
ecologically on the lund.
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The Life of the Soil: A World Apart

Jen Fronlo

The soil on the Sunshine Farm s heavy and brown,
rock-hard in a drought, and bop-like after a big tain, These
properties — color, texture, and maoisture — form most
people’s perceptions of the soil. That the seil is filled with
life 1s w pruch less familiar observalion,

The soil is an extremely active realm of biological
activity. Nearly everywhere, the soil abounds with
microbes that exchange and reovganize the various
chemical building blocks within the biological corumunity.
Visiblc only by microscope, a whole world o microflora
and microfauna breathe, forage, and metabolize as they
interact with the air, nutrients, and other organisms of the
soil. “Lhere is no such thing as “slerile” soil outside of a
laboratory or 4 chemical disaster zone, Nevertheless, T find
myself surprised to
observe the unfertilized
soil giving life to
saybeans, sunflowers,
sorghum, and alfalfa
during the growing
$EAS0™L

I'he same soil
supports dense
experimental plots of
gastern gamagrass,
mammolh wild vye, Maximilian sunllower, and Tllinois
bundlctlower where a small portion of the Sunshine Farm’s
72 acres is set aside for Natural Systems Agriculture
research. Tn the springtime these plots look like any
well-lended garden with young shoots growing neatly in
straight lincs, By midsummer the planis are shoulder-
height, providing some of the best shade I can find from
the intense heat of the clondless
prairie sky. The plots become a
checkerboard jungle, cnsnaring my
body in tangles of foliage at every
step and inviting me to panse in the
coul understory. The plants scent the
air around them and shelier a
diversity of insect life. I am struck by
the thounght that all of this life has
come lorth from the seemingly
liteless ground, although my rescarch
into the soil of these plots should
have informed my perceptions
by now,

It has always been hard for
me to regard the ground with the
same amazement that T have had for
the green thitgs borne fromuil, T
remember the cveles of vegetation in
the part of New England where I
grew up. The thick summer woods expired in a show of
freworls in the [all, Time seemed Lo stop when the trees
stood bare, presiding silently over a black and white world.
Against all expectation, preen things would reemerge and

the air would dgaiit be rich with the sounds and smells of
life. 11 has been hard for me to think of the ground other
than 4y inert substrale in which the wondrous plants
anchored themsclves, | felt compelled to investigate the
composition of the soil more closely; Timagined the
microscope could give me x-ray vision inlo a handlul of the
unimpressive-looking material. 1hoped that what L saw
would help mc to understand the invisible soil community.
Instead, this intriguing world has remained very much a
mystery 1o me,

‘The soil-building activities of micro-organisms arc an
active fronticr of scientific inquiry. Two types of soil
microbes have particularly well-known roles in sustainable
agriculture: bacteria which live on the rools of legumes
bring atmospheric nitrogen into the soil, and ccrtain fungi
supply phosphorous 1o plant roots. These mycorrhizal
fungi are the focus of my independent research at The
Land Tnstitute. By examining the species diversily of
mycorrhizal fung in 25 experimental plots at the Sunshine
Farm, [ can compare the levels of diversity that are
associated with different species of perennial plant cover.

I differentiate between the many species of
miveorrhizal fungi by comparing their reproductive sporcs
under the microscope. First spores must be brought
through an involved procedure so that T ean mount them
on microscope plates. Isolating the spores of the fung
means that at each step I eliminate additional fractions of
the qoil and the soil community. What begins as a small
cup of soil becomes a mere lew droplets of water. The
watcr holds the spores — smooth globes which shine in the
lipht of the microscope. Very little materiat remains that
has any resemblance to “soil” at this point.

The dense, rich earth owside is o dilferent from the
watcry slurry that I probe in the lab, [ frequently interact
with the soil as I am walking,
planting, or weeding outside. T
think about the color, texture, and
moisturc of the soil. I strain o .
imagine that the spores and
nematodes T have seen under the
microscope are al home here, in the
ficld. So much for x-ray vision. The
complexity of the microscopic soil
communily remains a chalienge 1o
my imagination.

And although I am aware of
the soil community, T do not
autornatically think of the soil being
full of life. It I cver do achicve this
leved of understanding, it will not
have heen earned by making
specimens in the laboratory, I
suspect that the people who best
understand the life of the soil are
those who usc soil organisms in agriculture, working with
them to improve soil health and [ertility.

Orpanic growers know Lhat a healthy population of
soil organisms will gather nutrients, build soil, and support
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plant life. Alihough organic growers scll vegetables or
grass-fed bect, they will typically tell you thal thew primary
concern 18 feeding the organisms in the soil. Fertility can
be produced on the farm by the intricalely coordinated
organismic activity in the soil. Conventional larmers usc
manufactured petrechemical products to alter ithe soil’s
{ertifity. Chemical larmers ignere the life of the soil. As
consumers, our perceplions of the soil inform the kind of
agriculture we support. As we work to safi our agriculture
back to suslainable biological methods, it is cssential that
we nirture an awareness of the life and fertility in our
ticlds bevond the chemicals that we add and the crops

that we barvest.

Caitle Happy

Claire Homiizhy

A vear apo at (his ime the Land Institute interaship
program was a distant and 1ll-defined goal of mine; [ had not
yet draftcd my essay of application or assembled a decent
resume to that end. A few long, dreary, Manhattan-months
tatey (winter months in New York City, f you haven't heard,
are an interminable string of city-snow-gray days). I
relocated 1o a pleasant housce with a pleasant roommate in
the town of Salina, Kansas,

Neither my Fast Coast November nor my Midwesters
spring sugpested the work 1 would seon underiake in Apnl
and through the remainder of my stay. Tt was late March
when the cight Land Institute inteiny assumed onc or more
rescareh projects; it was only in late March, then, that 1
commilled mysclf to a small herd of Texas Longhorn beef
cattle, and, T'll add, ensurcd my hapypiness for the next
several months, My experiences as an intern, as a
temporary Salinan, and as a “born-again” Kansan are
inextricably linked to my work with these critters.,

I began this work in carnest with the bisth of “my™ first
calf by a Longhorn{Gelbvieh cross named Paintbrush.
Dubbed Nike tor a distinetive corporate logo gracing her
forelicad, this heifer calf shured her first fow clammy,

spincly momeants with me on a [rigid April morning, From
then on my days lengthened as early-morning and
garly-evening “calf cheeks™ became a daily cxercise and
head counts the rule of thumb. Fifleen calves laier the
novelly of this process had diminished and the satislying feel
of routine had assumed its place.

As the spring worc on, | incorporated the herd into a
rotalional grazing system that piods tentatively along to this
day. This system limils the prazing activity of a herd to a
reduced arca, often called a paddock or cell, that is
delineated by one or more lencelines. The forage in each
paddock is trampled or grazed to approximately 50 percent
of its vigor before the herd is moved to another area — an
adjacent paddock if 've planned well and a distant one if 1
have not. The time required (o affect this respense varies
with several factors such as paddock area, herd size, and
seasonal differences in rates of plant growth. There arc 4
number of terms to describe this system, cach reflecting
sibtle concerns including contour grazing, short-duration or
time-controlled grazing, and management-intensive grazing.

As a novice to this system and to stockmanship, I am
typically found standing alone and witless on the pasture
trying to dissect some recent cxperjence for a lesson. 50
far | have learned 4 handful of thesc lessons that may be
uscful to any reader interested in a career of
livestock management:

1} There Ix No Such Thing As A Two-Person Job. The lone
and witless livestock manager must leamn to do things all by
heysell, even when she Is sbsolutely certain the job requires
help — this includes heavy lilting! A iittle ingenuily and
enough TOOLS will get the job dong,

2 Learn To Anticipate Disasters. A nasty stotm can send
yearlings through fence, and roadside gaics sometimes

fall off their hinges. Although these things are nol true all
of the time they ate true ENOUGH of the time to

make trouble.

Whoa, Mettie

3) Timetiness. The livestock manager is just onc part of a
DYNANIC system that docs nol easily accommodatc
another schedude, This may, at one Ume or another, subvoert
the livestock manayger’s other plans. Generally, it may be
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said that livestock do
not respedt bolidays,
Sundays, or

hot dates.

These lessons
learned on the
pasture are cqualed
by those learned 1n
the greater commul-
nitics ol Saling and
Kansas. As [ beecame
more immersed in
the project, my
queslions conceming
the cattle and their
management multi-
plicd. Looking to
local knowledye
on the subject, 1
discovered a couple
of vilal sources of
information. The
first of these is the
grazing network or “cluster group.” “Ihe Flint Hills Grazers,
representing members from Marion, Dickinson, Otlawa,
and Saline Counties, is a network of producers who praclice
innovative ways ol livesiock management and tarming. I
participated in a two-day grazing school hosted hy this
organization that provided a mid-scasom revicw of my own
management and informed all subsequent decisions. More
recently the same nelwork organized a two-day sojourn to
Medicine Lodge, Kansas (Barber Counly) and Ardmore,
Oklahoma. The field trip included a visit wilh a rolational
grazer and a first-hand look at comprehensive rescarch, bul
its greatest asscl was the patticipants. Tmagine me, a
23-year old gal who was most recently employed in the
Greater Metro Area, and eight men with 4 median age of
30, trelessly employed in the Great(er) Plains States, The
preatest exchange ol info, advice, and support (on every
topic) happened in transit!

Livestock lessons may be sleancd from an arena of
another sort — the country dance bar. Although 1've come
to realize a cowboy hal does not signify a cowhand, there
are many instances when the local livestock manager can be
discovered skulking in the shadows or culting up the rug.
Aiille clever maneavering can lead to an engaging
conversation; fortunalely, mosi people i cattle are happy
to talk cattle.

The value of personal expericnce, complimented by
the cxpericnee of others cannot, I think, be overestimated,
As the internship exhausty jis sotwmn leg, my association
with the Longhorns also comes to a close, Tcan't adequately
express how vital the cattle project has been to my
cxpericace as a student or how impertant it has been to my
understanding of the people and state of Kansas. Tam
already feeling some pangs of separation vet 1 suspect this
bricl stint as livestock manager will inform aayvihing 1 do,
particularly lessons 1-3.

BRI U
ire Homitzlhy and Nettle
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Chur Work $ies Agémd

Kesle Goslee -0

The Land Tnstitute and i(s allies work to form a
marnage belween agriculture and coology. As we vy 10
incorporatie questions of land use into a larger coniexl of
sustainability, others ave forming a very ditfferent union.
This is the marriapge of agricullure to technology and big
husiness, While this union is cortainly nol new, the ties that
bind arc growing cver stronger. Evidence lics in the
increase of genetic cngineering, the advent of intellectual
properily rights, and joinl venlures between small,
progressive organizations and large corporations. There are
many examples thal have made national news in 1he past
few months. Although they may seem like isclated events,
they actually represent 4 growing trend towards
monopodization and industrialization,

MMuch of the work of hiotechnology is closcly related
to the move towards globalization, Biotech companies
promote their products as casy Lo control and predict. The
products ofler clear incentives such as increascd prodits and
they gain widespread use, crippling farmers who do not
adopt them. For instance, nearly all farmers now use hybrid
seed for increased vield. As a result, farmers who choose to
usc hedrfoom vareties are less competitive in the market,
although their products are no less sound. As Marty
Crouch, professor of biology al Indiana University states:
“bintechnology turns something that is not a commodity,
and Is therelore protected by invisibility, into something of
monciary value (o be fought over.™ Tn order to maintain
high vields, biotech companies are [orced Lo improve their
products almost yearly to respond to cver-changing
condilions. Thus, bintech products make it possible for
agribusingss (o gain comtrol over the global market
regardless of regional cnvironmenlal differences,

One of the most recent and perhaps most far-reaching
developments in biotechnology is the Terminator gene. It
Lias been called the “neatron homb of agriculture™ since it
prohibits plants from producing viable seeds, In essence, it
allows seed companies to maintain control of crops such as
rice and wheat, which are naturally self-pollinating.
Normally farmers can harvest the seed from self-pollinating
crops and use it the next year. In this way, peorer farmers
can supply their own seed, purchasing new seed sfock only
every four or live years Lo maintain genetic diversity. With
the Terminator gene, however, these farmers will be
dependent on seed companies for new sczd every year and
will likely be put out of business. At the same time, the
profils ol the seed companies will greatly increase. Hope
Shand of the Rural Advancement Foundation Intemational
notes that a *technology that threatens to extinguish farmer
expertise in selecting seed and developing locally-adapted
slrains is a threat to foed security and agriculiwral
biodiversity, especially for the poor” Perhaps once of the
most disturbing aspects of this technology is that it was
funded in part by the USDA — owr government is also part
ol the marriage.

While biotechnology becomes more commeon, some
genctically engmeered products are failing to live up to
expectations. The September 3rd issue of Nature printed a
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short letter entitled “Promiscuity in ) ransgenic P'Laﬁ't'_?a. ¥ The,
letter delails a study that examined gene Mow from domestic
crops to their wild relatives. 1t comparcd plants which had
been bred to be resistant to a particnlar herbicide to
domestic herbicide-resistant mutant plants. The results
showed thal the genetically allered plants were 20 timey
more likely to spread the gene lor herbicide resistance to Lhe
wild population than were the mulant plants. This suggests
that geneticaliy engincered plants can dramatically affect
weedy populations. Similarly, insects can overcome genetic
cngineering. B cotton was bred to contain genetic
resistance to the three most damaging cotton pests. In 1996,
Bt cotion covered 13 percent of ULE. cotton acriuge.

Despite promises to the contrary, much ol this land had to
be sprayed to decrease pest damage. These outcomes
seemed nnlikely, butl suggest there ave many unloreseen
byproducis of penctic engineering,

Geencrally, these failures do not receive detailed
coverage in the news. T facl, some interesting patterns have
emerged in the media presentation of science and
technology. Journals containing supposedly objeclive.
factual information about advances in biolechnology are
much too technica for people thal are ot in the field,

Washingron, D.C., Dr. Yandana Shiva of the Research
Foundation for Science, Technology and Ecology character-
ized this union as “biopiracy.” She cited the example of
centuries-old varieties of rice which have long been used as
crops by indigenous people and have now been patented by
a ULS, corporation. As a resull of inlellectual property
rights, traditional farmers (often women) are forced Lo pay
Tt resources they initially developed. In the meantime,
organizations which originally set out to counler these
technologies and methods of biopiracy are suddenly close
bedfeliows with biotech corporations and muitinational
businesses. Probably the most well known example is the
recent sequisition ol Seeds of Change by Mé&b/Mars.
Another case is the proposed joint venture of the Grameen
Bank with Monsanto. Both of these parinerships arc ironic:
4 seed company devoted to genetie diversily and nutritious
crops in cahoots with a candy company, and a revolutionary
oreanizalion with a reputation for providing credit o “the
pocrest of the poor in rural Bangladesh” without collateral
teaming up with the developer of Terminator lechnology.

Considering the overwhelming influence of
biotechnology, The Land Institute faces a monumental task.
As we work (o develop a Center for Natural Systems

including, in many cases, scientists
working in velated arcas. Popular
news and business magazines, how-
ever, frequently offer a simplistic
overview, including praise for the
benclits of the technology without a
straighiforward description. The

Agricullure and move Natural
Systems Agriculture (NSA)
research into the universitics, we
must hold truc io the marriage of
agriculture and ecology rather than
be drawn into the prevailing mar-
riage of agriculiure and technology.

journals which eriticize the (ech-
nologies are generally harder (o obtiin, less well-known, and
largely seen as the produet of fringe groups whose ideas are
not fully legitimate.

The most telling litcrature is that of the hotechnology
companies themselves. While it is quite easy (o obtain this
literature, the pamphlets are often little more than adver-
tisements, Tn addition, it s very difficult to find any factual
information about either ihe benefits or the drawbacks of
their products, An article in the May/Junc 1998 Ecologist
describes the development of the propaganda of one biotech
company, BuropaBio, an organization representing the
Buropean biotech indusiry, recently hired Burson
Marsteller, the world’s largesl public relations [irm, to help
them improve their image. The firm adyised CuropaBio to
“stay quiet on risks ol genetically cngincered foods, as they
could never win the argument, but to focus insiead, on
‘symbols, that clicit hope, satisfaction and caring.™

In other instances, officials con{use public relations
issues with talk of free-trade agreements, President Clinton
has recently convinced Prime Minister Tony Blair to allow
the use of genetically moditied crops in Britain, despite
consumers’ displcasure with the move, Most of these crops
are the products of American businesscs, Tn our current
pofitical atmosphere, politiciuns have more meentive to
satisly business interests than the needs of consumers.

Another aspecl ol this marriage is the unwilling
involvement of Third World countrics, indigenous people.
and traditional [armers. 1n a statement this summer at The
International Conference on “Women in Agricufture” in

w 1lis simultaneously 1111per'1twc and
seemingly impossible f01 NSA to avoid the prip of biotech-
nology. Part of ils clegance is that il is not a commodity. Of
course, this could change; we could some day see a trade-
mark behind the letters NSA, Tf that happens, The Land
Tnstitute’s agriculture and ceology will have signed the
divorce papers. Currently, however, this is not our path.

The Tand Institute still works to understand the larger
context ol the problem ol agriculture and siill has an awarc-
ness that the solution to this problem does not lic in big
business and biotcchnology. Fortunalely, we are not alone
in this understanding. As the move towards giobalizatlon
and biotechnology accclerates, there is also an increased
awareness of some of the problems that may resull, The
arbicle in Nature, for example, pained the attention of
national broadeast news. “1'he media is beginning to respond
to the need for more concrele and palatable details about
Lhe effects of biolechnolopy. At the same time, consumer
pressares are evoking a response. Although Britaia is
allowing the use of genclically engineercd erops, both
France and Ausiria have banned them temporarily until
mare can be lcarned about their cnvironmental etfects,
Poor public relations also affected the Grameen Bank and
Monsanio causing Monsanlo to withdraw their offer in the
joint venture, These are just 4 few examples of ways in
which public concern has slowed globalization, Although
these examples do provide some hope, they were hard won,
Further, they do not represent a complete viciory for those
who arc working on the union ol agriculture and ceology.
On the contrary, our work still lics abead.
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Vhe Land Institute’s Natural Systenmis
Agriculture Advisory Team

Dur Nagural Sysiems Agrienlisve Advisory Board comm-
prises over &5 scientists and practitioners in ecology,
agricniture, and policy who are willing to endorse the
polential of o work, to discoss its need and benetits
to national policy, to assist Lo articwlating its feasibility

to funders, to evitigune the resecareh program, wnd to
offer suggestions as the work unfolds.

David Andow

David is an associate professor of insect ecology at
the University of Minnesota. He teaches Insect Ecology
and the Ecology of Agricilture, Presendy he 18 research-
ing the ecology ol Orius insidiosus (minute pirate bug) in
corn and the use of Trichogramma (small parasitic wasp) in
biological control of sweet corn pests. Tn his work, he is
focusing on the role of landscape situcture on ihe
ceology and evolulion of natural cnemics, conscrvation
and recovery of Karner blue butterfiy, biotechnology
science policy, ecology of insect species invasions, host
plant tesislunee in com, and
resistance management of
transgenic plants.

Before joining the
entomology department al UM
i 1984, David received a PhuD.
in ecolopy from Cornell
University. Tn 1977 he received
a Sc.B. [rom Brown Universily
i1 biology because of his
interesis in food and hunger
issnes. In graduate school he
conducted research on
imlercropping, specifically
looking al how weeds influcnced Mexican bean beetles on
black beans. Ilc is a world authority on the effects of
intercropping an insects.

David conducied extensive rescarch beginning with
his pesi-docioral fellowship in insect-crop interactions in
rice in Japan comparing the systems of shizen noho

{natural farming) to kanko (conventonalinodern farming).

He found that under shizen aoho, the system of production
was so different that it represented an alternative made of
production, which he calls a “management syndrome,” In
shizen noho tice growth and development iy very different
from conventiomal praduction, pesis arc suppressed
without the use of pesticides, and vield is at least as great
as conventicnal yields. David appreciates contributing 1o
what he describes as “outsianding invesligaiions into the
functioning of natural sysiems in relation to agriculture
and pioncering offorts to develop native plants into
productive agricultural plants” at The Land Tnstitule.
“Natural Systems Agriculture will be a criiical part of the
future of agriculture, because without it,” David says,
“agriculture’s fulure may whither on the vine.”

Cutherine Badgley

Catherine has traiming in geology and biology with a
B.A. from Radcliffe Colloge, a M.S. degree in wildlite
ecology from the Yale School of Forestry and
Envitonmmental Stwdies, and a Ph.D. in biology lrom Yale
University, She is a research sciendist al the Muscun of
Paleontology and a lecturer at the Residential College,
University of Michigan. Her research concerns the
ecology and palececology of mammals with emphasis on

community ccology
and biogeography.
Her interests also
inclode 4 wide
range of coviron-
mecntal issues,
especially sustain-
able agriculiure.
She teaches classes
about the history of
life, global environ-
mental issues, and
field ceology.

Catherine has
done extensive
work in geology
and palcontology.
Most of this worl
has been in rural
Pakistan gnd Ching;
she has also spent - S
ficld sessions in Kenva and the western 115, Her
research publications concern the nature of long-term
changes in lerresirial environments and ecological
diversity of mammals. The field work has also been a
good introduction to the diversity of agricullural systems
and raral culiures around the world today.

In the winter of 1998, Catherine and University of
Michigan celleague James Walker organized an honors
serinar, “Agriculture in the Age ol Ecology,” taught by
Wes Tackson and Dop Worsler. Catherine is developing
a licld-based course for the spring of 1999 about
agriculture, ecology, and rural communities in
southern Michipan.

Catherine and her husband Gerald Smith live on a
farm of 110 acres located about 20 miles west of A
Arbor. They plow with draft horses, milk a Jerscy cow,
keep a few chickens and two bechives, and tend a large
vegetable garden. Much of the farmland is managed to
support local wildlife, including several families of
sandhill crancs.
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Jim Manhori

Jim is currently associaie
professor of systemic botany at
Texas A&M {Iniversitv in
College Station, Belore laking
this position in 1988 he carned
a Ph.D. from the University of
Greorgia n botany and had a
two-yuar position at the
University of Michigan as a
National Scicnec Foundation
Research Fellow. He earned
both a B.S, and an M.S. from
Kansas State University.,

His master’s thesis involved an investigation of the
elfects of nitrate on nitrogen fixation levels in legumes.
For his Pi.12. dissertation al the University of Georgla,
Jim explorcd the systematic relationships of several
sections of the senus Carex based on the chemistry of
[lavonoids {compounds in plants which absorb visible
light), chromosome counls, and achene (small, dry fruit)
micromorphology. As a post-doctoral student he began
work on molecular systematics, particularly concerning
the use of molecular and structural characters to increasc
our understanding of the phylogenetic relationships of
green algac and land plants. Members ol the group of
charophytes (a class of green alpae) have been under
debate as the closest relative 1o land plants.

While he has done considerable work characterizing,
the chloroplast genome, he is also interested in mapping
nuclear genomes using molecular penctic markers. Thess
markers, Jim believes, are also useful in population
gonctic sludies, Of particular inlerest to him are native
prairie plants with potential uses in a perennial
polyculture or in prairie restoration. Ilc has begun work
on Desmamhus itfinoensis (Ilinois bundleflower) and has
an interest in Siiphinn (genus which includes cup plant
and compass plant).

Tim currently has two graduate studecnts one of whom
is working on a genus of tropical trees and the other on
members of the genus Senecio.

Bob Whiie?

The low-morning sun threaiens

to bake us all

cvenly, steadily, mercilessly.

I watch through windows, helpless.
It crosses the sky.

Mud puddles shrivel and crack.
Heal seeps into crevices

finds us in classrooms, hallways, and baseinents

invades, stiflcs, chokes.

Bob White?

Blows the wind.

Hot air provides no relief

picks up dust and drops it

rustles through the trees

promiscs compromise and then laughs
steals the remaining drops of moisture
twists and twns, evil, dry.

Bob White?

The clouds roll

creep silently, swiftly

huge, dark, flat clouds.

Ominous grapes divide the sky

predicting fear, intensity, and culmination,
Cold. Tmmediate. Final. Anvil.

The prairic howls

trees groan, bend, achc, and moan.

Bob White?

— Kuaelvn Stiles
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Svarems Agriculture, The Sunshine Farm, fnternships, and Karal Community Stadies,

fnvest

in Fie Land Instiruiel?

Cur vrevearch is paving the way to o

new ggriculture — farming modeled on
native prairies. Formers using Neiwral
Systems Agrienlnre will produce food
with litile fertilizer and pesticide, build-
iny soil invtend of fosing i, If vou share
this vision and would like to help,
please consider becoming o Friend of
The Land,

To hecome ¢ Friend of The Lasd and
receive The Lund Report, please send
your gift today. Clip this coupon and
relurn i with your payment to:

The Land Instituie
2440 K. Water Well Roud
Salina, KS 67408
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