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Ak The Land . ..

The Student Prograve:
Eight Semesters Compisted

The spring 1980 scmester, running from Feh=
roary 13 to June 1, was the eighth semester in
the history of The Land Tnstitute. Theroe were
five new students: Milchacl Chapman {a student
al the Unlversity ol California, Santa Cruz},
Deb Parks (a graduate of Auguslana College,
Sioux Falls, 5.D.), Bill Craig {Kansas State
University student) and Stan Tippan and Phyllis
Bos (Kansas Wesleyan students). Four research
agsociates continued their work from the firstL
semester: Kelly Kindacher {a graduate of the
Pam hlLLnghdustn and Mari
Peterson (Augustana College, Sioux Falls, 5.D.
graduatces}, and Marty Bender (graduate of Wit
temberg Univ. in Springfield, Ohio). Somelimes
they met as Lwo groups, but we usually hegan the
day at 9:00 A.M. as one group in a general seos-
slon., During the term, the rescarch associates
each comnducted several classes on such topics
a5 prairie ecofegy, organic farming, food caop-
eratives, solt cncrgy path economics and wing
energy sysicems.

The Land semester is structured to spend
approximately half the time in intellectual
pursuit and half the Lime working physically.
During the cold, wot and muddy wecks of Febro-
ary and March, most of the time was spent ins

Tl ¥

o

e
Th ﬁ ; The Land Report
il
et

iz publiched zhrse timez a wear by

Fne Tand Tnskbditate
e, 3
Salina, Hansa=z 67401

bditar..... _Tana Jaclezon

dembaadbaada

U=inted by Avrrow Prinbing Co., Toc.

Contrihuting ko Mo, 1% - [-larty_ﬂcndcr, Bil11l
Lralg, Dapa Jacksony Lelrd Javkson, Wes Jackson,
Kelly Kiadscher, Wari Peterser and Stan Tlppin,
with halp from Pam Rllinghazusen & Heth Purcivsl.
SUBSCRTPTION RATE:  §3.00 :
The Tamul TusLLFﬁLE L5 & nen-nTofit
cducaricnal- reseﬂrch nrzapization
davolad ta a search: fUT ‘UStHTﬂﬂblE allernaokblsras:
agricul Lurs, cﬂcrgy' ﬂglt&r, ﬁﬁJLe mEndeemcnl,

BOARD OF TF R“’CTOR“'_
%1chq1d EgurLcr, 1er

cq Eléqk, Gteve Burr,
gy Rérnd Coerater,
Wes Jackson,




gide in reading and discusslon wlith some physi=
cal work being done an the greenhouse. But in
April and May, sweating aod tanning began as
students helped planl the new rows 1n the herhary
and the new cxperimental plots, and moech less
time was spent in class sessions.

The Land Tnstilute semesler Iz different
Irom a vepular college class. There are some
assigned rveadings, both for the graup as a whole,
and on an individeal basis, but the student is
expected to he selfamotivated and read widely on
hia own fram the books and magazines in the Land
library. At the first galhcering cach morning,
everyane Ts encouraged Lo share that indiwvidoal
reading. As Indlvidual projects are chosen and
developed, the reading becomes more specialized
lar cach person.,  From tiwe to Lime, the class
goes To Manhattan, Kansas to usc the Kansas State
Univeraity library.

During this efighih scmester there wore mot

Slan lippin, Marly Bender, Bill Craigz

as many assigned readings as tormer classes had.
We Ly to structure the curriculun wilh encush
flexibility that studenls can help mold 1t to
meel Lheir intercsts.  Bome groups prefer mote

300 pounds each}, votatilled, raked, planted the
new herbary rows and the new cxperimental plots
zoulh and east of the Indian House. While pre-
parivg lotr our Prairie Testival they mawerd,
weeded, helped muleh the garden, built outhouses,
made signs, and helped wire exira lights and pow-
or to the arca [or the musicians perlormance,
Each zemester there are visitors who come
to make presentations or lead discussions, and
this semesbter was no exception. Cralg Birrell
came to talk aboul the Tarmers' markel in Concor=
dia, Wansa= last summer. Ron lMenricks, from the
energy project of Kansas Legal Services, talked
to studenis abour electric uvtility rates and the
Issues relaled to rural electric cooperatives In
Kansas buying 17% of the Wolf Creek huclear
Plant. Dave Marlin, Solar Toergy Coordinalor
from the Kansas Energy Office spent a morning
at The Land talking about cducatiomal and demon-
atration praiects in solar and wind In Hansas
and legislaticn rvelating to renewable energy,
Mike and Ferris Weber, From Sacramento Califore
nia, sbopped to visit on thelr vacation, and
Mike told about his work as the science cuvri=
ciulum coordinalor in the Sacramenlo City school i
District and the school nature areas he fhelped i
establish. B111 and Jan Whitney from Aurora,
Nebraska shared thelr interest In prairie ree-
atoration. Nick Fent, Saline Counly geologist
and naluralislt, talked about the mincrals and
fossid organisms he finds while drilling water

traditional claszs structure than others.

There are no Lests., L1f students are taking
The Tand semester [or collepe credit (Kansas
Wesleyan and Marymount Colleges in Salina grant
undergraduate credit and Emperia State University
grants praduate credil), Wes and Dana Jackson
cvaluate their worvrk based on class patlicipation,
Individual imletvicews, physical projects, and
articles tor The Tapd Repori, which students with
Individual prejects are expected Lo write.

The physical werk pari ol our Tand semes=
ter is done on individual projects and by helping
with the ongeing rescarch and maintcenance of The
Land Imstilule. We cncgurage students to choose
their own physical projecis, as lthey Lend Lo be
more fullllling, but if they do not develop pro=
jects, they are expected to do whatever is need=-
cd. This spring students moved battferies, (over

wells, Diane Tegimeicer cxplained what it is
like to be a valumteer envivonmental lobhicst
in the Fansas legislaturce. Forwmer student Jim
Feterson gave a talle about the history ol

agrarian poelitical movements, Aaron RBlalx |
described his epidouological srtwdies at the |
Mational Cancer Institute, The students also
traveled to Aaron's parents' {am in Republic

Gounty to learn about work herses from Bernard
Flair, and they visited Teland Lorenzon near

A
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Canlon, Kansas. One mornlng they werce showm
through Alternative Energy S0urces, Inc. by Jim
lesch and learned about the solav hob water
hesalers and wood-burning stoves and furnaces
sells.

Students de not live at The Land, but some=
times they share apartments or a house in towm,
as did Deb, Michael, Bill and Kelly this semess
ter. Most of them car posl or bicycle out {about
6 miles) in pood weather. They ave invited to
use any ripe vegetablos Ip the gardet;
spring rhubarb, radishes and onions,
spinach and chard were availablc.

and Chis
Leiluce,
Doce a weelk
Dana Jackson usually fixed a kettle ol soup and
some loaves al bread and we 21ll bhad lunch to=
gether in the Jackson house,

Fach scmester's program is diflerent, bew
causc the different backgrouvnds and intercsls
of sludents influence what we do. Yet; wc not=
ice when former students visit, they fit in well
wilh whatever disecussion or activiky the currenl
croup le& engaged in, They care about Lhe earth,
They try Lo Live lightly. They want to help
make changes and search for altcrpatives which
Jead Lo a sustainable livelibood for [uture geg-
crat1onso

r The Fall 1980 scmester buegins prLEtht &,
The Land admils atudenbs of any vacc, color
and matiovnal or ethnic crigin.

We recommend
that applicants have completed at least one
vear of college. To apply, write a letter
describing past academic work, job exparience,
interestz and goals to Wes Jackson, The Land
Tnstitute, Rb. 3, Salina, Kansas 67400, Call
{913} 823 896? for ap901ntments Lo’v151t

garden.

Leb Parks in thL

" Noyes Foundation for the pralrie herbarty.

Tew Beard Members Elected

AL the snnual meeting of The Land Toshitute
and the Land [ostitute Beard of Dizcelors om
June %, 1980, four persons wore elacted Lo three

yest terms on bhe Doard of Directors: James
Forsythe, Richard Courler, Dwight Platbl and Terry
Evans, They replace Frank Anderson, Nancy Millee,

Sam Evans and Wendell Nickell, whe retived from
the board. Serving for Lwo more years ave Karco
Black, Steve Burr, John Simpson and Dama Jackson.
Board members will one year remaining in thelr
terms are John Schwartz, Revnd Foerster, Goxdon
Maxwell and Wes Jacksoun.

The baoard also voted to ask three individuals
Lo become honarary members of the board of direcs
tors: Paul Sears, Carter Hendervsou, and John
Tadd, Cuvrvenlly in the honorary category are
Amaty Lovins and David Brower. F.T. Schuracher
waa an henorary member hafare his death in 1877,

Grants Are Recelved

The Land loslitute is funded primarily
through twition payments and privatc donations
from Fricnds of The Tand. Tuving the Spring
1980, we made several proposals Lo
private foundations fer agsistance on spcelal
projects. The Youth Froject cranted $2000 for
planning The Great Flains in Transition Projcct
and $2500 for County Encrgy PIannLng {zhared
with MACEA). The Organic Gardening and Faruing
Kesearch Center grantod $4000 for tcsearch on
perennial polycultures. The Land Report recei-
ved 51000 from the Joyce Foundalion.

One day in February, during a blizrard, we
began to think about hlooming wild flowers and
grasses when Mrs, Ddith Muma called to atnounce
a zpecial 38000 grant from the Jessie Smith

semcs ter,

This
grant provides a salary for a part=time herbary
ditector and [unds for equipment and travel,
This spring wc purchased a new Roto Hoe Erom
Herbary funds.

The Land Institute was especially plecased
to receive a tetter from the Jessie Smith Royus
Toundation im May stating that they had approved
a renewal prant of §26,000 for tuition and sti-
pends for the academic year B/81. 0f this
arount, 510,000 is intended to provide tuitien
for five students for Lwg scmesters each, and
516,000 is awavded as two. 58,000 stipends for
Lwo graduate students aQSthlng in the areas ol
appropriate technology’ and county energy planming.
Mari Petcrson will receive the slipend for county
energy planning. The approptlate Lechnolegist
is yot to be chosen. The letter stated: "Tn
renewing this grant, the Foundation rcalfirms
its belief in the importancce of the development
of appropriate technologies for provision of

food, emorgy and shelter.”




In Membry- Gf?'fﬁf?;:ev.' W E;m@aﬂseﬂ.

Dana Jackson

Wes and I first began learning from Rev,

W. E, Cassell as freshmen at Kansas Wesleyan
in 1954 and 1955, and we continued learning
Erom him until hisz death on April 23, 1980,
Whent we began The Land Institute in the fall
of 1976, he agreed to scrve on our [irst
board of directors. 4 scholar in the clas-
sics, im the 01d and New Testament, Rev.
Cassell was also familiar with the Club of
Rome study, The Limits ol Growth, and he
understood ocur serious desire to search for
alternatives in agriculture, energy, shelter
and waste management.

One of our most valucd resources at The
Land Instiltute is a2 set of three tapes, made

.\sziim%rother Cassell spent a morning omn
an

Tecember 10, 1976, talking to our sturdents.
Many of his endesaring qualities come acvass
on those tapes: the way he rolled his rv's,
his Kentucky “cain't," his affection for a
ved Trish Setter, his way of sayimg, "You
[ollow?™ or '"Did wou get that?'’ and his
unparallcled ability as a teacher, 'Do you
know what Armageddon is? Wo?.. . Well, now,
we'll just have Lo make you lilerrrrale,"
He took the studenks from the Bible Lo
Rosscan Lo Nletzsche to the Bhagavad Gita,
explaining the origin of words such as

"eschatology'" or “epistemclopy' with a
sense pf humor and a sense of drama.

+ It was a privilege to have known Rev.,
Casscll for 25 years and to have him
associated with The Land Institute,

e - i

Prairie Herbary

1s Planted

The Land Institute is cslkablishing a
prairie herbary. The word "herbary™ is definced
in Webster's Third Intermational Dictionary as
a garden of herbs or vegetables." We have
applied this archaic word Lo our garden of
perennial prairie plants, many of which were
used as cooking herbs or vegetables by the
American Indians. Our herbary will ceontain
as mamy peresnial native and naturalized grasses
and wild [lowers of the prairie states as is
possible to grow and maintain. The herbary witl
be similar to att arborektum in its educational
usefulness, but it will also be imporvtant in
aour vesearch devoted to the developuent of -
alternative crops. Lt will sexve as a savings
bank or germplasm nursery of native herbaceous
perennial plants.

The Directar of the Land Tnstitute Prairic
Herbary is Marty Bender.

Establishiny the Prairie Perennials

In the spring of 1978, The Land Instilutce
students planled forty praitie plant specles in
vows tive meters long, and we were pleased thal
thirty sevem of them were syccessfully estabs
ligshed, This first modest effort was supported

oul ol our general funds, This spring we

- ) —ram e T

received an $8000 grant through the Jessice Smith
Foyes Foundation's speecial discretionary funds
te ecxtend the experimental plafs and create, as
Lar as we know, the fivat herbary ol native
prairice petennials,

Two hundred rows were planted this spring
with secds obtained from the Suil Ceonscrvation
Service Plant Materials Center in Manhattan,
Kansas, and from Marty Bemder's field coliec-
tions in Kansas, Oklahoma, HNebraska, Texas, Now
Mexica, Missouri, Ohio and Mexico {(yes, there
arce prairies in all of these places). We also
transplanted seecdlings of about thirly prairie
species thal werc donated to us by the Prairvie
Plains Resource Tnstitule in Aurnra, Nebraska,
We would greatly appreciate donations of sceds,
sitice field collections in unfamiliar localions
depend more often than mot om an eagle cye from
the driver's seak and on the chance Lhat wind
and rain have oot scattered all of the seeds.
Wext spring we will start our seeds in peat cups
in cur solar greenhousc.

Using the Herbary for Research

ln the search for alternatives in agri-

culture, The Land Tnstitute will use the invens
tory of perennial plants in the herbary as can-
didates to be Included in polyculture vesearvch,
which is explained in detail elsewhere in Lhis
issucv. By having the plantas In the field, we
can recotd observations on the growth habits,
the times ol [lowering and sccd maturity, seed
shattering, etc. By collecting the seeds f{rom
the five meter rows, relative seed yields can
be determined. The seeds can alse be used in
oxperiments.



Using the Herbar for LFducational Progranms

Tt seems to us that teachers are reluctant
to take sludents inte the [leld or to utilize a
nature area if they do not know the aames of the
plants. gur prairie herhary, with the names of
species clearly marked, will provide an elficlent
laboratery for teachers to learn the plants. As
soon as the herbary is well enough established,
we plan to offer shorl plant identilication
wotkshops for both elementary and sccondary
teachers. We will also conduct tours ol the
herbary and present information on the role of
the plant species in (a} developing the ecolog-
ical capital, the soil, on which most ol Ameri=
can agriculture rests, {b} as a source ol future
wermplast for a pevennial agriculture, (c) as
entitics which exist Lor their own sake, indes
pendent of the necds of Homo sapicns. Regular
studenls at The Land Institute will be expected
to leatrn the plants from stalf members who do
lnow them and bo assist as tour guides.

Fventually The Land would like to develop
special programs for students at various grade
jevels and design the herbary tours to meet
their interests and abilities. Follaw=up
matorials for the classroom can be prepared in
consultation with the teachers., Although we
plan to pattern actlivitles after those at chil=-
deen' s museums and planetariums, Lhere will be
a tremendous opportumity for crcative uses of
Lhe herbary.

Perhaps in the future The T.and can also
provide moderalte amounts of secds to schools and
nature centers for prairie re-cstablishmont
projects and compile a cataiogue describing the
plants for which seed are availahle and direc-
tiohs for cultivating these plants based on
actval experience at The Land.

The Value of Prairie Plants

The desire to set aside prairie aveas has
been primarily motivated by an apprecialion ol
the prairie’s matural beauty, At The Land we
are also motivated by the lmportant practical

vatue of prairie plants. We sce the prairie

as a standard against which te judge our agris
cultyral practicisy and we seck to understand
what elemenis in that steady-.state ecenomy catl
be adapted %o create a sustainable agricul ture,
rather ;ban the wastelul one we have develqﬁgﬁ.
i : i et et S

Teat Mr. & Mrs. Jackson,

Thank you for showing us the ways that we
can get different sources ol encrgy. T thought
the way the sun was related to Lhe way thlugs
crow Was heat.

Sincerely,
Laird Carner
Desr Mr., & Mrs, Jackson,

Thanks for showing us your Land Instilute.
I (ike the batteries the best.

Sincerely,
Linda Scanlan
Dear Mrs. Jackson,

Thank you Lor showing us around the Tand
Tostlitute. L liked the prairie flowers the best.

Sincerely,

Polly Adewms
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Alternatives in Agriculiure

Biclogical Intensification of Agriculture: Polyculbures
Kelly Kindscher

1t is casy fer those of ws searching for a
sustalnable agriculture Lo talk of a de-central-
izcd, utoplan, [uture agriculiure. Tt is diffi-
culi bo see the path for Lhe agricultueral transe
Eormation that must take place. The problems of
soil eresion, chemical contamination ol our Locd
and land, and the cxecssive energy usage that
gur present agricullural practices create
abvisus, Tt is time to change our agriculiure.
This paper will suggest the usc ol biologlcally-
intensive cropping systems or polycultures as
e step lowards a sustainahble apriculturc.

& polyculture can be defined as any area of
lanud thal is being wsed for more than one crop
at a time. Polycultures offer many advantages
over monoculture, Their use will gradually
increase when it Is shown that hiologically cow-
plex cropping systems can substitute Lor Lhe
chemical control {cspecially Lhe use of pesti-
cides ard chemical ferkbilizers) of outr prescent
agricutture. Wwhen this begins to happen, our
present apriculture will cvolve inlo an organic
sgriculture {see [igure 1), Wilh a further in=
ctease la blological complexity, the chergy-
intensive, mechanical aspcet of our presenl ag=
riculture canm be greatly reduced. Then, we will
be using organic polycultures of annual and per-
eonial planis and be well oh our way to a more
sustainable agriculture,

ATE

The Mistory of Polycultures in America

The Hative Americans oflen grew covn, Deans,
and squash 1n polycultures. Their mixed plante
Ings made better use of space. Thelr methods
varied from tribe to tribe. The Omaha planted
seven kernely of corn in ome hill and sguash
seeds in Lthe nrext and so on, alternating across
their fields. 1f ground space wore limited,
heans weve planted with the corn, the stalk
serving the saTe purpose as poles.l
planted every seventh hill in their cornfields
to squash and beans. Their rationale was not
based upon some agrotiomic principle, but "be-
cause 1t was thought that the spirits of these
lhree plants were imscparable,'?

The carly American coleonists grow their
corn in poalycultures as they learved from the
first inhablitanls of the land. Small grains,
such as wheat and ryc, were grown in monocul=
Llure. DRut their acreages were quite small,
being determincd by the amount ol time and wark
it took to harvest,

The Seneca

The introduction of machinery, especlally
the horsc~drawm cultivator, the reaper, and the
thresher changed asriculture. A lot of tedious
wark was eliminated and production per farmer

(7}

increased. However, the increased complexily of
technology meant a deecrcase In the complexity of
the avrangemenk and number of crops grown.
Monocul tures bocame a necessity. With the fure=
ther development of mechanical Lechnology, allow-
ing yel larger farming operations, chemical rech=
nolegy, through the use of synthetic fervilizers
and pesticides, replaced blological techmelogy.

Benefits of Polycultures

. Monoculture alleows for the isclalion of one
plant from all others, This is Lhe simplest
cropping systom, but seldom found in nature,
is the easicsl Lo manipulate beecausze the only
Interactions Are between plants of the same

it

species, unless, lack of cultivation or seoil
preparation has allowcd Lhe [ield Lo hecome
weedy,  Bul In a monoculture, simplicity is alse
its weakness, and so mechanical and chemical
surrogates arc needed to compensate far the lack
of biological diversity.

Fatoral plant comaunities are diverse. A
sustainable agricullure will replicate the nat-
eral wvegelatlon of an area ta as great a degree
as possible. This yveplication process will
almoslt certainly mean the use of polycultures,
Poalycultures arc characterized by balsnce and
stabhility, This is their true strength.

Most of the rvecent rescarch on pelycultures
bas been done in troplcal, thirdsworld countries
where climate, economics, labor, and mechaniza-
tipn are quite diflerent {rowm the UT.5. Tlowever,

T

SUSTAIRKABLE AGRICULTURE

T

Organic Agzriculbure
with annual and
perennial polycultures

f

Organic Agricul bure
wilh polyecul tures

1't
Organic Agricul ture

!

Conventional Agriculturc

Biological complexily will increasze through
Lhis evolulionary proecss. FEnergy usage

and mechanical complexity will deereasc,

figunre 1



the baszic blological processes arce very infore
mative, This research, along with the few rTecent
studies on polycultures in temperatc Morth Amer.
ica, shows the advantages and potentials of poly=
cultures. Donald Kass, im his review and analy-
sis of polyculture cropplag systems econcluded:

. « o definitce advantages over
monocultire exist., Ie terms of withe
drawal of nutrients from the soll,
economic return, improvement of uit-
rogen statuns of Lthe sofl-plant system
when one of the crops is a legome,
and greater stability of yialds over
time, the benefits ol polyculture arc
ctear,?

Some studles have shown that poljcu1tures offer
other advantages too:
more sfficient water use,” reduced soil crosiom,

higher crop yields,4 ¢
decrease In pest 1035,7 less competition [rom
weeds, % better use of light,? an increase in
bencficial soil bacteria,io and a larger supply
of local, fresh food,1! ’

The greatest advantape of polycultures may
be that mere than one paramcter can be maximized:
for instance, Lhe yield of one cowmponent crop
and protein content of ancother component crop.
Probably no polyculturc cropping schome could
have all of the above advantages. But many of
the above advantages could be gained through
proper selection of ¢rops, careful arrangement
in the field, and proper timing. The potentisl
of polycultyures can be seen, Turther vesearch
and experimentaticn are needed.

Crop Competition

In a polyculture theve is more than one
species ol plant growing im the field at ome
time. It must be determined how much the dif=
ferent erop components interlerc or coupete with
each olher, Basically, crops that can biologi-
cally complement each other or can sell~compen=
sate, that is, respond positively to the presence
of another crop, are the ones to bhe selected for
pelyculture cropping schemes. For inslance, a
corn-bean crop mixture is hetier sulited for a
polyculture than cther crop mixtures.

Polyculiures are most advantageous when
interespceilie (between crop) competition is less
than intra=specific (within crop) competition.

Az an example, il the competition hetween a corn
and a bean plant, at a given population, is less

than Lhe competition between two corn plants,
then there will probably he an advantage to
growing thom together. In most cases, the re=
duced competition allows [or a higher owverall
plant population, thus alleowing for higher
yields,

Yields and Land Eguivalent Ratios

The highest yield of a crop per acre will
usually occur when thal crop is grown by itself,

(#)

in moncetlture,  The highest total yicld of two
or more crops perdére-will usnally oceur in
polyculture. When two cTops ‘Aare grown together,
their individual yiclds are often less than the
monocul ture yvield for the sane arvea. Teo compare
yiclds of a polyculture to a mencculture, a land
equivalent watleo is used. This 1s calculated:

Yield of crop A in polyculiure

Yield of crop A in monoculture +

Yield of crop B in polyenlturc
Yield of crop B in monoculture

An interptretationn of Lhe land equivalent tatio
iz the number of acres ol mohocrops ncecded to

produce a yield cqual to ope acre of the crons
growm in polyculture (see figyre 2},

The Mechanical Dilemma

Polyculturcs can have higher yields, hut
the crop mixture may be difficult to harvest.
The mechanical dilemma that a polyculture causcs
can he illustrated by an experience that occurred
when my father planted pumpkins in one of our
milo {grain sorghum} fields.

There were some places where the milo stand
was uneven, so my father planted pumpkin seeds
in belween the mile plamts. AL tmilo harvest
time, our meighbor was out cutting our milo lor
us with his fourtecen foot wide comkine, whem all
of the sudden he stopped and velled o us over
at the Lruck: "Hey, there’s pumpkinz oul here!"
We hurriedly drove the pickup cul Lo the middle
of Lhe [ield and picked the
which were still green. [t
think of how lhose pumpkins
eating machine right in its

pumpkins, mest of
amuscd me laler Lo
stopped that acre-
Lracks.

A beanwcorn polyvculture causes a similar
mechanical dilemma, But it can he more easily
soived, due to the mature af the crops invelved.
A combine would not have ta be alteved too much
to bhe able to harvest both corn and beans at the
same bime., Since our agriculture has achiewved
a high level of mechanical complexity, it secoms
that we are capable of developing machinery for
poelycullures, This is a task for the mechanical
cngincers, It is epcouraging that recent re-
seatch, aimed at reducing the dilfieulties of a
mechanized harvest of polycultures, has been
quite successlul, 12

What we have done is try te perfect mono=
culture to fit our mechanical agriculturc.
Mochanical cowmplexity has replaced hiological
complexity. Largewscale mechanization of ag-
ricufture has only been possible with ouw energyw
af[luent Limes, And when the realization of an
cnergy=scaree fulure oceurs, our agriculture will
change. To meat this charge, we necd to develop
machines capable of handling biolegically=complex
poelycuftures. At the same time, we need te begin
develeping polycultures that arve =zell-maintaining
and peeding little mechanical comtrol. It will
be the development of self-maintalning polycul=
tures Lhat brings us closer to a sustainable
agriculture.
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Grain=legume Polyculkures

Traditionally, legumes, a high protein
Lood source, have heen lmportant in cropping
systons, ‘They help maintaln soil lertiliky
through thelr symbiotic relationship with nit-
rogen=fixing bacteria and are valuable as a soile
conserving cover crop. legumes can become the
basis for self=maintaining cropping systems. For
these reasons, lepumcs will play a major role in
pelyeuliures,

In a graio and a legume peolycullbure, com=
ponent ereps, such as corn and heans, can form a
beneficial relationship. ‘Lhey have complemen-
tary roctleg systewms, the corn plant heing a
surface feeder and Lhe bean plant having more
of a deep=rooted maturc. Together they can take
advantage of a larger rescrvoir of soifl moisture
and nutrients. Also, beans can gquickly shade
the ground, prevenlting competition from weeds.
This has led to a yield increasc in a mung bean-
corn pelyculture.13

Beaps are nitrogen sclf-sufficient and will
nol compete with the heavy nitrogen-feeding corn
for this nutrieat. They can preduce nitrogen
that can be used by a following erop, Howeter,

a targe portion of thelr nitrogen gocs inte sced
produclion and 1f shaded, nitrogen production
may decrecase., In an experimenl in ¥igeria,
growing greem gram { a tropileal bean) with coen,
the bean supplicd the corn with nitrogen durlng
Lhe prowing season.,1® This may be possible with
other legumes if they mature before the corn
crop and their nodules start to decay, releasing
nitrogen to Lhe soil.

f corn-bean polyculture is probably most
beneficial at a low fevtility level because added
nitrogen only helps the corn crop. An experiment
in the Phillipines showed that Lhe greatest yileld

(9}

advautage for a corn-soybean polycul ture came
when no nitrogen fertilizer was added,}? Byt
highest corn yields come with a higher nitrogen
fertilizer applicalion. With a high level of
management (application of fertilizer and poste
icides} Lhere have been some instances of pa
vield advantages using corn-soybean polycul-
turcs, =9 )

' Some experiments have shown that beans have
nolk reduced corn ¥lelds from what they would
have been in monoculture. Experiments In Colom-
hia have shown that even with a high level of
management, beans did not veduce corn yields,
There was alse the yield ol beans, creating a
land equivalent ralio of greater Chan one!

(see figure 2}.

Qur food production process s very energys=
intensive, requiring large amounts of [erii-
lizer, water, pesticides, and Lillage, Thesc
practlices will change when we begin to pay the
true costs for energy. So we need to lool at
methods of food production that can give us ade
equake yviclds wilti less wmechanical and chomical
conlrol. Polycultures may provide part of the
solukion Lo Lhis problem.

Clover-=to Maintain DPolyculture Fertility

The transition from an energy=intenaive
agriculivre that is mechanically and chomically
contrelled to a hiologically=intensive agricul-
ture that is maintained by the plants them=
sclves will he a gradual process. ‘Lhe transition
will start with the introduction of biolagically=-
intensive farming practices.

One example 1= the use of selfw=seeding
clovers, like yellow swecel clover, to keep seil
nitrogen levels high, Swect clover scod can
remain viable im the soil for many years and A



field that has had sweet clover go to seed on it

will have sweolt clover cgme up every year. This
{s the case on my father's [arm, in seuthecen=
tral Nebraska.

Three years ago, we had a field of wheat
on clayish soil that recelved the standard fer-
tilization of nitrogen and phosphorus for our
area. As the wheat was just starting its most
vigorous growth, the sweet clover secd gormin-
ated and started to come up. By wheat harvest
time, the clover was two~Lhirds as high as the
wheal. Apparently, the clover interfercd litkle
with the wheat as it yiclded 40 bushels per
acre, a larger than normal yield, After harvest,
the clover kept on growing, along with a fow
weeds, until frost.

gweet clover is a biemunial and makes rather
rapid growth its second year before bleooming.
The clover made a good start in the Spring and
when I disked the wheat stubble and clover mix=
ture In April, getting the ground ready to plant
milo, the clover was over a foot tall and al-
ready getting stemmy ard tough. The disk rode
over most of the clover, and hy the Cime that it
was ail finally cut up and incorporated inte the
soil, it was alrcady May and the clover had
started to bloom, Hitrogen-fixation is highe
est during the blooming pericd. We planted the
milo in the wheat stubble and clover mulch,
using a lister, and as 1t grow, it locked good
enough that we did not side dress it with nitro=-
gen fertilirzer as usual. Just before the mile
headed out, it was a little yellew, showing a
nitrogen deficieney. This probably was due ta
nitrogen being tied up in the decay process of
the organic matter in the seil. Butl this was
apparently only a shori=lived phenotenon, as the
mile went on to yield 88 bushels per acre, a
iarger than average yield.

In the above example, the clover growing in
the wheat is an cxample of a polyculture forming
a biologically-intensive cropping systUem, that
begins to replace the energy-intensive one, in
this casc, the wse of chemical fertilizer. [t
is alzo an example of a polyculture made up of
a food=producing componcnt and a sgil=enriching
component.,

The sustainability of a wheat-clover poly=
culture followed by mile eropping sysktem is
This was only an observation, not an
Tt does show there are a
1ot of unanswered questions and that a morc

unknowr.
actual experiment.

biologically-intensive cropping system 1s adapte
able to a highly mechanized farming nperation.
And as the price of fertilizer incrcases, te-
[lecting the price inereasc of the energy neaded
tn manufacture it, practices such as this one
tay becoms MoTre CODUION. Clover-wheat and other
polycultures that include a legume can reduce
the peed of the chemical compenent of our agvis
culture--nitrogen fertilizer,

KéLly, Micharl, & Sara Jackson looking at claver.

Pest Conkrol

Polycultures alse have the potential ot
reducing and possibly eliwinating the use of
pesticides, There are many examples of decreased
insect damage through the usc of polycultures.
1n an experiment In the Phillipines, intererop=
ping pranuts and corn greatly raduced corn horer
infestation. This reduction was attributed to
the incressed effectiveness of the predators im
the corn-peanut intercrop.lg T atnother cxper=
iment with eorn, scieptists at the (entro lnter=
nacienal de Agricultura Tropical in Columbia
found that the ineidence of fall armyworm damage
was reduced 88% when beans were planted 20 Lo
40 days before corn in a corn=boan polyculturu,20

Polycultures can rcduce pest losses because
they increasc the diversity of crop species. It
has been shown that species diversilty 1s an Imp-
ortant factor in preveniing pepulatien outhreaks
in insects.?l The use of polycultures ko reduce
pest losses is another example of using bioclo-
gically=intensive cropping systems to substitule
for chemical comtrol.

Binlogically=intcnsive Cropping Systoms

Masanohu Fukuoka has developed a biologl=
cally-intensive cropping system in Japan that
has proven itself over time. He does not till
the s0il and necds only minimal mechanirzatiomn,
His yeatly cropping sequence is as follows.

tn Lhe fall, white clover and winter grain
(cither rye or barley) are broadcast Into stand-
ing rice, The rice iz harvested, threshed, and
the straw Ls put back onto the field on top of
the young secdlings. Rice seed is directly
geeded into the field so that transplanting is
unnecessary. Lt is broadeast into the winter
crain in either late fall or carly spriumz. In
late sprineg, the winter grain is harves bed, the
straw is returned to the field, and a little
manure is added., The field iz fleoded to ger=

(10}



minate the vice and stunt the growih of clover,
and the cyelical process is started over again.

Tt has taken Fukuoka thiriy ycars to deve 3, D,0LL, Rass, Polyculture Cropping Syslbems:
elop this biologically=intensive cropping system, Bevicw and dnalysis, (Cernell Intemmatianal
Yields ave impressive, 22 bushels per gquatter Agric. Bull, 32, 1978), 33,

R . ] R 4, C.A, Francis, C.A. Fler, and M. Prager,
acre for both riece and the winter grain crops. NEffects of Bean Assoaiation on Yiclds apd

At times, rice vields reach 29 bushels per quare Yield Components of Maize," Crop Scicpec,
ter acre, possibly the highest in Japan. 'This (September=Dctober 1978, vol, 1B), 763,
system produces cnoush food to support five to 3. D.J, andrews, "?ntercroppi?g with sorghum 1a
ten people, each investing an average of less Kigeria,™ Experimental Agriculture,

(8: 139-15Q, 1972), 149,

G, F.H, Siddoway and A.P. Batmett, “"Water and
Wind Eroszion Control Agpects of Myltiple
Cropping,” in Multiple Groppimp. {(4m, Sac,

than one hour of labor a day,?2
Fukuoka is wvsing rice as his main crop and
is working under different climatic conditiens,

which may offer him some particular advanlages. of Ageoncmy, Speclal Publicatlonm Ho. 27,
Nevertheless, his system could possibly setrye 1976}, 217.
as a model for the development of biclogically- 7. MoA Altieri, C.A. Francis, A. Ven Schoon-

hoven, and 1.0, Doll, "A Revicw of Insect °
Prevalence 1ln Malee and Bean Polycultural
Systems," Field Crop Rescarch. {1: 33=49,

intensive cropping systems for our own climatic
condilions. Perbaps the most Important aspect

ol his work is the demonsiration that tillage, _ 1978), &6,

pesticides, chemical fertilizcrs, and large . - - &. W.A.T. Herrera, “Cotn~legume combimatlons:
- N a I} "

machines are not necessary to produce our food, o Recent IRRI multiple cropping results,

(paper at the 6th Anmual Gonf, of the UPLE-
KFAC Totensilfied Corn Production Program,
U. of the Phillipines, Los Banes, January,
1975}, 3,

Hor do the alternatives te our present practices
necossilabe slave labor or stavvalbion.

Conclusion %. W.M, ¥lsher (cleing research dene by Kassam
—— and Stockhammer in 1972}, "Studies in Mixed

Ficlogical intenzification of our agricule Cropping, II. Populationm Presauve In Maize=
ture through the use of polycultures offers many Bean Mixture," Exp. Az, (13: 185=-191, 1976)

185,

10. C.L. Keswani, T.l.M. Kibani, and M,5. Chowd=
huary, "Effect af Intercropping on Rhizosphere
Populatlon In Maize and Soybean,' Apriculture

advantapges. This paper discussed only the most
simple polycultures, those with two ctop compone
onils, bul polycul tures made up of several crop

components would bhe more diverse and may opffer 4nd Fpvirgument. {3: 363-368, 1977) 367.
further advantages. Polycultures can have more 11, Domald Q. Innis, "The Future of Traditional
than just grains and legumes as wvepetables, Agriculture," Fpous, (January/February 1980,

vel, 30, ¥a, 3}, &.
12, Kass, p. 55,
13, Herrera, p. 3.

fruits, herks, flowcrs and other crops could
also be included, Perennizl crops will probably

play an important wrole in PO‘-Y?Lllt“rES- Fruit 14, Alkinola 4. Agbocla apd Adchoyejo Fayemi,

and nukt trocs may be planted with other crops, “Fixation and Exeretion of Witrogen by Traop-

Crop land that is subject to ernsion may be icalLeymwsf'égrmumxihunml. (64: 409.

planted to polycultures of peremnial grain crops, 412, 1972} 412,

such as lhosze being developed here at The Land

. . 15, Z2.P. lLibeen and R.R. Harwood, "Nitrosen

lnstitute. ; . - "
Biol R s (£ A _ . 1 Respanse fn Corn Soybean Intercropping,
iological Tntenzification of our agricul- (paper at the 6th Annual Scientific Mecting

ture through the usc of pelycultures can lead us of the Crop Sclence Seciety of the Phillip-

towatds a sustaimable agriculture. Polycultures ines, May 1975, Bacolal City), 3.

can previde us the potential to eliminate agri=- 16, Doug Carter, Yield, Photosynthesls, Leaf drea

cultural chemicals and to greatly reduce the usc Index, and Light Regimes of Corn and Soybeans

Grown im Varigus Polyeulture Croppipg Systeuas,

of energy-intensive machines. Lavger machines
BY g {Hasters Thesis, Mich. &tate Y., 1978), 71.

can be replaced by smaller, more human-scaled

: ) . 17, R. Kent Crockston and David 5, Hill, "Grain
machines as we develop a truly appropriate agri- Yields and Land Equivalent Ratfos from Inker=
caltural technology to complement our polyculw cropping Corn and Soybeens in Minoesota,™
tutes. Lo the future, people may decide that it Agrom. J. (71: 4ladh, 1979}, 43
is cheaper, easier, and more satisfying to work 18. Francis, Flor, and Prager, p. 763,
with polycultures rather than with chemicals 19. Werrera, p. 4.

P ¥ - - " 20, Altleri, Francis, Van Schoonhoven, and Dall,
and machines, p. 46.
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Building a Compost Pile
Stan Tippin

GComposting is Lhe biclogical breakdown of
orpganic maleriat. The organic malerial in the
early stages of decomposition represents the
remains of all kinds of plants, animals and
microbes. In its [inal stage the organic makletr
hecomes huwmus, a complex, fine, colloidal
material. The use of compost as fertilizer=-
mulch in Lhe garden benefits the soil and the
growth of planis,

Composl forms a granular structure which
allows a soil to hold more air and water, This
change means the sail will be easicr to work, be
lesz likely to erede, and will protect plants
from drought, The chemical and physical activity
af the organic maller also results in fewer nae
trients leaching out, so a readily-available
supply of minerals and nutrients arc there [or
the plant to usc In developing root sysloms
thoroughly.

Duc to its biological nature, the campost
process is limited by cnvirommental factors.

Some ol these constrainits are molsture, tempeor=

alure, PH level, nutrienl concentration and

availability, and oxygoen concentration. As soon
as the compost pile is completed, a fermentatlon
process occurs in which excess encrgy of micro-
hial activity is given off fim the insulated mass
of campost, causing an incrcase in heat. The
temperature reaches L6 degrees Fahrenheit and
stays this hot for a couple of weeks unlil the
prganic matter has heen broken downm, at which
time the bacterial sctivity declines along with
Lthe temperature. The high temporatures during
composting destroy pathogens and weed seeds,

One can makc use of almost any kind of
available organic materials in a compost pile,
but. it is good to have a balance of the impor-
tant nutrients: carbon, nitrogen and phosphorus.
The most advantageous time to prepare compest is
in the spring ovr autumm. Michael Chapman
directed the construction of a compost pile at

- The Land this apring, and the compost method we
used is briclly described below.

First, leosen the ground where Lthe.compost
pile is Lo be in arder to emsurce good drainage
and starlt the action ol organisms.
a layer of sunllower stalks on the ground for a
base and to allow for air flow through the pile.
Mext put a poat in the middle of the pile and
procead by adding a layer of green vegetation:
weeds, food scraps, grass clippings, etc. {voe
used discarded lettuce and cabbage tritmings

Then place

from 2 =zupermarket produce department as we
began the pile fairly early in spring belore
lhere was much green vegetation}, After the
onc ta two inch layer of green vegetalion, add

—m e e o EE e .

Michael Chapman and Stan Tippin

a ane ta Lwu incs layer of manure (or otlher
source of nitrogen), followed by one to

inches of spil. Continue alteenating the ingre-
dients in thin, even laycrs until you have made
a pile at least 3 ¥ 3 ¥ 3 feet high.
layer iz added, water it lightly te hasten decote
position.

As cach

Pull oul the post o allow air Lo clir=
culate in the pile, then cover the pile with
straw to help hold in the moisturce. The pile
should be wateved regularly and turtned to allow
for better acration. We turned the pilc by ze-
buailding it next to its original site. The come
post is rcady to use when it is dark and rich
looking.

Compost is particularly wvaluable in propar-
ing biedynamic, FrenchelIntensive, raized heds.
This type of gardening reguires the proper
nutrients and soil texture for success as the
planls are grown close together. A lot of com-
post in bhe bed will make it vich and loose.

Michelle Adamns and Mavurcen Hosey expervi-
menited wilh an intensive bed garden in the spring
pf 1978, but this gardening melhod has not been
used regularly ot The Land. The compost we

started will be used next spring in raised beds.
SOURCES OF INFORMATTON ON COMPOSTING:

Clarence, G. Golucke, Composting, Rodale Preasz.
{1977},

John Jeavons, How to Grow More ¥epetables,
Ten Speed Preas. (1979},

J. 1. Redale, The Complete Book of Compusting,
Rodale Press. (1974~ 16th printing}.

U, 5. Dept. of Agriculture, Gardening for Food
and Fun. {1977},
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Perennial Polyculture Research
Marty Bender

loss problem in U.5,

In rusponsce to the soil
agriculture, we have been conducting research om
perennial graino crops since the fall of 1978,
Sinee much of the 1.5, s0il loss s associated
with Lhe cultivation of annual grain crops such
a5 ¢orn and soyheans on the uplands, replacc-
ment with perennial grain crops could greatly
reduce so0il crosion. Onece these perenmials are
eslablished they presumably could came up cach
spring from thelr rools; thus, they don’( ruguire
the annual cullivalien that hartes Lhe soil to the
wind and rain. Presently, wc are working in [ive
arcas of perennial grain crop research:

T. Vield Ilncrease [p Faslern Camaprass
II. Biology and Tile History of Zea
diploperennis
ITT. REEDOUSC“tO'Sﬁlgb?IbH Fxporiments
TW. Palred Srudies
¥. Farb Tesls

(LY Yield IﬂCIGdSL in Fastern GauahraSQ.

We have discussed this wotk in earlier Land Re-
ports {No. 6 & §). Briefly, we want to increase
the sced yield of this high protein grain from
a sihgle bushel per acre upward tu sowme unknown
limit. the dip=
Toid with 36 chromosomes and the tcetrapleid wiih
72, §Ho far, we can only gather baseline lnfor-

Therv are twoe chromosome races:

mation before we launch a yieldwincrease breeding
program in a year or two hence, Woe want to kiow
the degrec of fertility (1} from selfepollinatcd
planls, {2} between plants from the same locality,
and (3) belween plants [rom differcal localities
bul of the same chromosome number.

{11) Bioleogy and Lifc History of Zea diplo-
pereanis. There is much that we need Lo know
about this potentially impottant species include
ing the limits of ity ronge and hablital prefot-
CrCCE,
perennialism,
patics care about,

We are, of couvse, interested in Its

a trait that few, if any seed come
We would like Lo build up our
seed supply and ask differenl pcople and organi-
zations to grow LU ab latitudes and in climates
where the winters are less scvere and perhaps
gradually pick up the geones [or cold resistance.
The [cw plants we left outside Iasl winler diced,
as expeclted. IF we can trick it Into flowering
in synchrony with our annual open-pollinated corvm
which has Lhe same chromosome number, perhaps we
can make several crosses. We wight cven half-
heartedly Lry some crosses between Tt and Its
relative Eastern Gamagrass.

This spring we hawve established 240 indi-
viduals in the garden., Twenty are from seed
enllected from a 1450 meter elevation, 140 from
2000, and 50 from 2400 meters. Many of Lhese

-

latter individuals we have placed in 5 gallon

plastic buckets with holes in the sides and hote
Lam so they can readily be transpovted Lo the
greanhouse to be protected Lhrough Lhe winter,
From Lhe seeds which | collected in Mexico from
walurally oceuving hybrids belwecn Zea diplo-~
crennis and corn,
lished.
alsc been

1% plants have been eslab-

Fifteen plants of Lhis peremnnial have
cstablished from crosses Wes made §n

the Kansas Wesleyvan greenhousc lasl winter.

{11l} Responze-to=Selection Frperiments.
OF the [ive areas in which we are conducting
vescarch, this may be the most importanl in the
long run, for il deals dircctly with a basic
biovlogical principle central to ouz efforl,
Crudely stated,
cqual

can herbaceous perennial grains
Lhe yield of herbacesus annuals?
We will compare Lhe responsc of a perenoial
to“an anhwual of the zame genus in order te deler-
wine which responds the mosl dramatically to
selection for high seed yield over scveral years,
Both now and in the foture, plants will he spaced
a fool apart. Tn the fall, seeds will he col-
lected [rom each plant and weighed. Seeds of
the Lop performers will in tuvn be planted out
in succeeding years.

SELTING PERENNIAL vs, SELFLNG ANKUAL

1) Lespedcrza cuneata vs.
2} Lespedeza cuncata vs,

lLespedeza striata
Lespedesn stipulacea
Seeds could not be found [or an oulbread ny
perennial grass, Pennisetum purputeun, versus
a2n outbieeding

annual, Pennisetum glaucw,

(IV) Paired Studics, Tt may be difficulk
to grow a peremmial grain evep in monocul ture
because the same crop would be in a Field year
after year, making il susceptible to diseasec and
insecls, and causing the waols to compete with
cach other at the samc level underground. By
growing a variety of perennial species Logether
in polyculture, Lhe diversity wonld eliminate
these problems.  So we nved to [ind combinations




of percanlal species which would give greater _
seed yield in polyculture than in sepavate mona=" "
culture. IL was with this in nind that we plant-
vd Lwo polysullere experiments lasl year, one
romsisting of five grasses and one lepume, and

the other consisting of four grasses. However,
after having made measvroments of the biomass

and having ebserved Lthe experiments for a year,

we realized Lhat they were incorrccily designed
and contained koo many species to allow us to
make sipgnificant conclusions,

Consultation with two agricultural =statis=-
ticians at the University of Nebraska in Lincoln
resulted In a wuch sinpler polyculturc design
known as a patred study., In a paired study, a
pair of pereanlal grass®s is grown in scparate
monocul tuve and in what we might eall bicultures
of thrce ratios. For example, im a paired sludy
involving Switchgtass and Indisagrass, with each
prowing in a plot 4' by 20' in size, there are
four replications (for statistical reasons), and
cach replication contains a plot of Switchgrass,
a plot of Ilndiangtass, a plol of Switchpgrass and
[ndiangrass planted in a 50=530 ratio, 2 plot of
Switchgrass and indlengrass im a 75-23 ratio,
and a plot of Switchgrass and Indiangrass in a
25-75% ralio. We chose to experiment with three
ratios for the polyculturcs rather than just the
50.50 ratio in order to see what effect differ-
cnl ralics would have on secd yield., G&o [or
each replication, Lhe seed yield from the two
monocul lures can he propertionally compared with
the seed yield of each of the three polycultures.

To achiewve Lhe most meaningful ieformation,
the perennial amd the annual should alse be of
the same breeding mode; that is both be self-
pollinating or both be obltigate out-ctrosscrs.
With this restriction, only a few comparisons
could be made. We were very fortunate to obtain
secds [or some lTegumes through Jack Walstrom, a
local 8GS plant materials specialist, Unfortue
nately, gpemrinalion has been poor, so we present-
Iy have two experiments for the genus Lespedeza
and hope te have two experiments for the genus

Depending on the vesulis from many paired studies,
research may procecd to studies of triplets or
even larger groups of peremnial grasscs. When
compalible combinatlons of grasses are found,
thon research can be done Lo increase the secd
yield of cach compatible grass. Fiwve paired
studies were planted this spring, with the first
four listed heing tall grasses and the filth,
shorl grasses: 1) Gwitchgrass and Indiangrass,
2) Switchgrass and Sand Lovegrass, 3) Indian-
grass and Sand Tovegzrass, 4) Switchgrass and
Sand Dropseed, and 3) Buffalograss and Rlue
Grama.

{V} Forb Tesls.
in a polyculture of perennial graln crops will

Some of the perennials
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be Forba (wildflowers), such as legummes. Tt
is well known. that legUmes [ix giltrogen on the
prairie, but what do ¢thér foriis do? There aro
nunersus families represented on the prairic
such as mints, composites, spurges, borages,

Do they contribule to the overall stabill-
ity of the bictic commumity, or are they "just
theve?" From the human's peoint of view we are
intercsted in Lotal production of seed buil the
prairic did wel cvolve, nccessarily, Lo moeeb

Bul if we starl with prairie
plants which have their own cwmphasis and shift
thelr purposes ta meet human goals; we need Lo
kinow whelher the presence ol warious [orbs can
contribute to seed production. Consequently we
have designed what we call Torb tests, TFor
example, in a forb test invelving Switchgrass,
Indiongrass, and Gray=Headed Coneflower, Llherc
ave four replications and cach replication
contains a plot af Switchgrass and Todiangrass

in a 50=50 ratio, a plolL of Gray-Headed Cone-
flower, and a plot of Swilchgirass, Indiangrass,
and Gray~Headed Conclleower in a 37%=37%=25 rakio.

olo,

that human purposc,

(Switchzrass and Tondiangrass remain in a 50-30
ratic and make up 37%F374%=75% ol the plol,

while Graye=Headed Conellower makes up the

All plots are-4' x 20'. HNot
only will ferb tests deicrmine what forhs are
compatible with grasses fovr seed production,

but after many tests, it may be possible Lo make
generalizations aboul the effect of varinus
plant Lanilies on seed and bigmass productlon

of such polycultures., Tive forh tests were
planted this spring: 1) Switchgrass, lndiangrass
and Gray=Headed Coneflower (compositc); 23
Switchgrass, Indiangrass and Maximillian Sun=

remaining 25%).

[lower {cotposite}s 3} Switchgrass, Indiangrass
and Tllinois Bundleflower (legume); 4) Swilche
grass, Indiangrass and Purple Prairieclover
{legume): and 5) Buffalograss, Blue Grama, and
Purple Prairicclover (legume),

On the 6th of August, Wes Jackson and 1
will present four papers on perenmial grain crop
research al Lhe 7th Wational Prairie Conference
beoing held in Springlicld, Missouri,

§%his really s an unrefined guestion. Ef our

paradigm iz “sustainabllity" first and "yield"
second, we should not care in the absclute sense
whether Lhe perennial matches the annuat.
Perhaps the perennlal cen equal the annual on a
given year bub can it conltluue Lo compare with
Afterall,
perennials do have a history of deing pretty
well ln the second and third year bofore préw-
duction hoada steeply dovmward.

In thinking ahout the halance hetween
"sustainahility” and "yield," it is a question
ot enphasls. The conventional plant hreeder
does not totally dismiss Just

Lhe annual year in and year our?

Ysusluinability,"
as the New 4ge plant brecder cannot dismiss
Myield,”
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New Roois for Agriculture

Most of the discussion about agricultural
problems these days has to do with problems in
agriculture: chemical contaminalion, high -
Coergy use, low prices, corperate owncrship,
ete. WNew Rools for Agriculture Ly Wes Jackson
is about the problem of apgriculture, the
inhevent destructiveness of most £ill agris
cultore, particularly annual monoculture,

This book describes how many problems in
agriculturce could bBe salved almost all at once
if we could develop perenmial polyculturcs im
Limwe. The last chapter is devoted te a utopian

Ll

visign of a farm oulside a solar village In
coentral Kanmsas In the year 2030 and is5 a
description of a sustainable agmiculture and
culture. The skelch above by Marty Bender
appears in lthat chapter.

New Roots [or Asriculture, published in
cooperation wikth The Land Institute, will be
available in August from Friends of the Earth,
124 Spear Street, San Trancisco, Ca. 95105,

.

SMALL FARM ENEEGY SEMINAR Q%

The Small Farm Energy Project will conductl
its third "Swall farm Energy Seminar" at Harting-
ton, Nebraska on August 15 and 16, Alternalives
to high cosls of enerzy and fertilizers will be
featured, Participants will tour cooperating
farms to sce solar water heaters and grain dryers,
minimun tillage equipment and other immovations.
The Seminar will include research reports on
three years of studies by the Energy Project.

In 1979, cooperating farms of the Energy Project
saved nearly §$1100 per year in energy compared
to other farms not making changes in encrgy use
patterns,

More informatlon on [ees, agendas, meals

e

and lodging iz avallable from Fnergy Semfnar,
Small Farm Encrgy Project, P,O. Box 736, Harting-
tow, NE 68739,

SEVENTH KORTH AMFRICAN PRATRIE CONFERCNCE &%
Aug. 4=G

Southwest Missouri State University in
springfield, Missouri is hosting this conference.
Papers will he presented in Lhe areas of Prairie
Floristies and Faunistics, Uedar Glades, Prairic
Ecology, Landscaping and Restoration with Prairie
Plants, Prairie Managemenl and Preservatiom.
Five field trips to signiflcant Missouri prairies
and ylades are offered. To vecelve a program
antd regislration form, write the Department of
Lifc Scicnces at the University {zip: 65802),
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Aliernatives in Energy

Towards Community Self-Safficiency

Maii Peterson

The County Fnergy Planning Projecl mentioncd
in the last Land Report is pow underway. The Mid
tmerics Coalltion for Fnergy Alternatives and the
Land InsLitute have joined forces to promeote lo=
cal decisiou-making on energy issues in Kanszas,
Diane Teglmeier of MACEA and ¥ ate coordinating
the project.

Currently we are working with the people of
Wabammsee Couvnty in the Flint Hills region of
Kansas. As an oxperimenlal couniy, it meets the
crilerion of heing a county "with a rveachable
population preferably containing ne major urban
areas or industrial complexcs.' WBiane and T
have enjoyed meetifly the people of Wabaunsee
County, and particularly appreciated being there
during the spring bleoming of the redbud and
dogwood trees. '

Thetre have beon three meelings in the cou=
nty to date. The pblective so [ar has been to
develop local interest in an energy planning
project. At the first two meetings we suggested
a comiivewide weatherization program as a way
to get everyome inlerested In the energy project
balore gathering data. Several farwers brought
up the fact Lhat on~farm [uel consumpltion is a
much larger expenditure {preoblem} for them than
home heating costs. As a group, they decided
Lo gather cnergy data first as a way of deter-
mining what action to take later. There seemed
to be Loo large a mix of encrgy issues in the
county Lo try approaching any ome on a county=
wide hasis.

The third meeting was particularly exciting
to Dianc and me in that the people present began
to take cofitvol of the project. They decided
that belore gathering data to determine cuergy
use patterns, they should contact all county
organizations to- penerale interest and support
for the data gathering effort. (The data gath-
ered will he the bLasis for determining where to
conserve energy and where to adopt alternmato
forms of cnergy in the couniy.)

Before the cnd of May, citizens in Wabaunsee
County will begin gathering dats. They will
study emergy use in cach of these sectors: Teos-
idential, agricultural, commercial, industrial,
mining & constructiom, and trvanspertation. 1t
is Important to kuow not only lhe total energy
consumed in each sector, but alse how It fs con-
sumed, They need Lhis informatien in order to
properly match energy [evms to end-use needs, a
principle widely disseminated by Amory Lovins.
During the last stape of data analysis they witl
make projections of the enerpy consumption patt-
ernsg in the county [or the year .2000.

We have beoen using the County Energy Plan

Cuidcbouk by Alan Okagaki and Jim Benson as a
bascline in L[ormulating workshects for data gath-
1 have been adapting this gencralized
approach to betier fit Kanzas' cucergy wvse, The
wajor modificalion T am working om is to develop
a way of gathering meaninglul data for the ag=
ricultural scetoar. {This was allotted only a
paragraph in the C.E.P, CQuidebook,) There is
also 4 need to develop a method for pathering
hetter end-use data for lhe industrial sector

in partieular. In addition, we arc refining the
tochnlgue for projecting cacrgy use to the year
2000. The Qkagaki=Benson book velics primarily
on populalion changes as the key to changing
energy consumption. Many other [actors will
influence these prajections; one that we're ale-
ready acutely aware of 1s encrpy price changes,

While T have boen searching [or the best
data=gathering techmiques, Diane Tegtmeier has
been searching for funding to keep our project
alive. Mast foundations are walting for us to
move this project beyond its formative slages
before they're interested in providing mency.
Our budgel is very slim right now, but we're
fairly optimistic aboul the prospect of securing
funds this summer or fall.

Diane has also served as the princlpal con-
tact with the pecple of Wabaunsee County, making
endless phone calls and sending oul fetters to
gencrate suppotrt and cuordinate activities.

We ave both wvery grateful for the advice
we have received from Dr. Jerry Wade in the area
of vommunity development, and Dr. Mike Verem in
slakistical and data gathering consideratioms.
Both wmen are at the University of Missouri ip
Colunbia, Dr. Jim Converse, a rural demographer
from Kansas State University n Manhattan has
helped tas better understand the changes takipg
place in rural Kansas,

Sometime this summer we plan ta move into

ering.
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Phaze TT of the project. This entails spreading
the elfort out inlo approximately eight counties
which will ropresent the remaining 96 counties
in the state. T awm beginning to determine which
factors ave most important in carving the state
inte enerpgy districts, Once we begin DPhasze TI,
Dianc will serve as the eastern coordinator of
the project, and I will serve as western coord-
inator, By that time we hope to have a workable
approach fur couwnty encrgy planning. The people
of Wabaunsee County will be instremental to this
end by offering advice and critiques of the coure
rent methods as we go through Phase 1.

Diane and I would like to thank everyome in
Wabawnsee County wlio has shown interesl and ofe
tercd suggestions so Far., We oxpect Lhere will
be many athers involved as they besin to work
oul their vmergy lssucs in Lhe coualy. ‘Those
who bave shown intercst so [ar are: Wendell
Raker, Marjorie Baxter, Rella Belt, Elton Carr-
ington, Palty Comversc, BiTl Corpening, Michellce
Crisler, Sharonm Durkees, Jim & Anp Tredrickson,
Ron & Kathy Menderson, Bud Henlzler, Rob Hevman,
Donna & Rex Togan, Cindy Manz, Rich & Tebbie
Roberts, Olga Saflry, Rheonda & Barry & Shannon
fhowalter, Lowell Thierer, Darrell Turnbull, and
Curti§ Wau%bad+ﬁ.
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Is it a Miracle? Barry Commoner’s Alcohol Tuels Policy
Mari Peterson

One should he skeptical of any system des
gigned to glean an exceedingly large profit with
no apparent costs., Hidden costs tend to ceeep
in over lhe years. Barry Commoner's proposal
suggesting we in the U.$, tan provide all our
Lransportation fuels by the year 2000 from agri=
cultural crops and residucs is just such a gys=
tem and seems lLoo good to be true. Estimates by
the U.5. Depavtment of Energy do not come close
to providing all our transporlation fuel.  Barry
Commomer and the people at the Center for the
Binlogy of Natural Syslems (CBNS) at washington
University have taken a very novel appreach te
the alcohol fuels issue, and although 1 admirte
their imgenuity, I do not bclieve they can be
miracle workers,

Changing the Crop Mix

The key to the CBES proposal is a restruce
turing of the currenl agricultwral crop mix [or
cattle [ecd production., Curvently 649 gf oor
cropland is deveted Lo feed productiom. This
cropland is uvsed for feed grains (corn, oats,
barley, sorghum); pasture; hay; some whcat, Ty e,
and rice; soybcans; covn silage and sorghum si-
tage. The CBNS crop mix would bhe 25% corn, 257
sugar beets, plus 50% hay and paslure. This mix
would locrcase the overall) ameount of melaboliza-
ble carbon (carbohydrates) produced, without sig-
nificantly changing the level of nitrogen (pro=
Lein) pruduced. This would enable the Feed land
area to scrve a3 4 source of [uel and calbtle faed
through the use of the fermentation and distile
lation residues, the spent mash, as Lhe main come'
porent In the cattle fced {along with some hay,)
By working only with the land devoled to teed
preduction, the currenl food, [iber, and cxport
production patterns remain unaltered.

The wost significant alteration in Lhis new
crop mix is the 75 million acres being devoted
to sugar heet production <= a drastic increaasc
frow the approximately 2,5 million acres current=
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ly wscd in sugar bheel production,
Also motable is the transition te
an cven less diverse agricultural
3% & Lom.

Another ocqually significant
the addition of 32
million acres to feed production.
This amounls to ao overall increase
in ¢ropland by about 107 '

i=

change

Sugar Beec

Usving Your Cakc and Eating It %oo

Barry Commoner and the pecple at CBNS wanl
to use the land to feed the American people, ex-
port cemmeodities to Lhe rest of the world, main=-
tain livestock production and [uel the Tlnited

Stakes' transportation nelwork - a seemingly
large burden for land thal is already deteriors=
ating,

In ¢grder to perform this monstrous task,
two system ohjectives wore outlined hy the ree
scarchers, First, Lhey need to imecreasc Lhe
overall biomass produclion., Secondly, they must
Tind ways to decrease land residone vequiremenls,” i

There are Lhroc ways by which the overall
biowass production is increased. The flrsi is
the introduction of high-yielding crops such as
sugar bects which produce btwice Lhe gwerall hio=
mazs y¥ield ol corn. The second i1s the elimina-
tion ol loweyielding crops such as soybeans which
have oneethird Lhe yield of corn. The soybean
feed markaet iz replaced by use of the spent mash
and Lhe seybesn oil markel is replaced by corn
oll. Finally, CRWS assumes a 10% increase in
forage crop yield. Inlensifying forage crop
production by Lhis amount without increasing the
land area devoted te this purpose cerlainly em=
tails an incroased use of pelLrochemical fertbilio
zers.

At the same time Lhal more is demanded of
the land, proportionally less is returned to the
land in the form of orpganic matler. They clalie
thal changes fn the crop mix “probably" will rae




sull in "somewhat' mere residue, thereby enabling

more residue to be' avadilable for removal while
the same amount can, be lelb on the land as with
the prosenl system.' The olher recommendation
is that the moldboard plew no longer be used,
thercby rveducing tesidue requirements. Fonc of
the reports 1 researched made clear how much
residue will he lefl on the land as compared to
present practices, and how much will be conwert-~
ed by lignocelluelosic processcs to ¢thangl,
This is an important missing faect since half of
{he ethanol in Lhe CBY¥S plan for the ycar 2000
is dervived from conversion of crop rTesidues.

A Mirvacle ar a Hoax?

How can anc best deeipher a mivacle? My
belicE is that the best approach is to setlle
in on the issue ~- What arc the bottom line con-
siderations and what is happening in these areas?
From the environmental perspeclive of the Land
Tnstitute, the bottom line must be =- What is
happening In terms of soil loss and soil health
in Lhis alechol~producing agricultural system?

Sojl loss. This iz a wery important con-

sideraiion sinmce the Tand will he inrtensively
worked, marginal land will be brought inte pro=
duction, and many crop residues will be removed
from the land (their proposal calls for the use
of the corn stover as the progess heat souree, )
In addition, residues from the other crops will
be converlted to aleohol in varying amounts.

One of the CBYS reports I reviewed suggest-
ed means ol counteracting soil lessg, but I have
questions about all Lheir methods. Several
proposals are also suitable responses to present
s0il loss conditions hut are not widely prac-
ticed. For example, CBNS claims that an early
corn harvest will allow time for cover crops
such as rye or veleh te be sown after Lhe corn
is rvemoved., Boes a cover crop have time Lo get
sufliciently eslablished in the morthern covn
belt before cold weather sets in? What is the
molivation [or farmevrs to undevtake this prace-
Ltice?

CBNS suzgested that allalfa and legumes
cotld be planted. Lt seems the only way this
could be done is by hringing even motc marginal
land inte production for rotation, Under their
alternative plan, all the cropland ls put to usc
for food, fuel, and [ecd. Lf the legumes are Lo
he planted with other grasses In the paslures,
this will neot affect the net amouni of =zoil loss
since the pastures are subjeci to rgtalion, and
thereforce susceptible to soil loss.

By selecting propev crop varifetics and
using "proper" (more) fertiliwation, Lhey he-
lieve the residue yield can be greatly increasced
allowing lor more restduc Lo be left on the land,
One af the problems here is that undet theizr sys=
tem the residue has am economic valuc in that it
can be converiled to alcohel; thevefore, Lhis iwm=
plies a [armer will willingly forego additicmal
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jpepne in order te save hisfher asoils.
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Docs
lhis séem Likély?

Since Lhere is very litille change in the
amount of paslure land from tho present system,
fhere is mo inherent change in the amount of
cover crops Lhat can serve to lessen ernsion.

Recall that their plan requires the culti-
vation of 38 miltion scres of marginal cropland,
According Lo the Soil GComservation Service, 33
miflion of the 111 million acves of potential
cropland can be brought into production wiih no
additional development {such as bjle drainags,
clearcutting, rock removal, ete.)” Twelve mil-
lion of these acres do have significani problems,
though. &Six million are subject ©o high eroslon,
twe milliem have very low ferlility, one million
experiences common ftonding, amomg other pro-
blems. Therc is likely to be an increascd need
for petrochemical fertilizer, and an incredsc in
's0il erosion on these lands. Almost all of this
potential cropland is currently im nonrotalion
pasture and rangeland, Plowing this permancnt
cover by mocessity implics incrcased soil loss.

Soil health, Orvganic matter in the spll 1s
viltal to ils health. Organic mallter provents
fAutrients from leaching out or becoming inorgan-
ie compounds; nuttients arc more easily releagsed
to the plants. }5 alse serves Lo capture and
retaln moilsture.

The health of the soil is becoming & more
critical issuc as we are forced to wove away
from a fossil fuel-based economy. The mant=
facture of fertilizcr is very enetvgy Intensive
and will theraefore become less viable as our
fossil fuels dwindle, When Lhe artilicial ine
jections of “health" (fertilizer) are no longer
feasible, we may be shocked to find out how poor-
1y managed our soils really are. Al ready, soqe
enils have losl 30% ol their organic matter.
Without the ferlilizer, we'll [ind thesc scils
are rTeally in poor health.

In addition, we must quit dumping carhon
dioxide into our atmospherc. Organic matisr net
gtored in the soil's catbon sink bul used in al-
cohol fuels will mean more carbon dioxide is be-
ing released ko the atmosphere. Scientists are
imecertain of the exact effect ol having a large
reservoir of CO, in the atmosphere, but they do
agree Lhat in some way it will alter climatic
conditions,

L realize that if lignocellulosic conver=
sion processes are developed, the conversion of
crop residucs into alcobel will be tempting wikh
or without Commoner's policy. What is important
at this stage of Lhe development process is to
call for cauntion in the use of crop residuss for
purposes other than replemighing the soils,




Whal [s a BRenewable Resoqzce?

Advocates ol massive aleohol fuels policles
such as Commomner, are taking a shallow, shori
Letm approach to understanding what a renewable
regource is, I aleohol from bicmass to be
& remewable resource Iin Comnoner's proposal,
then it must be a sustalnahle systbem over in-
definite periods of time. To qualify as Tencw=
able, the intensive plant production and resourc
utilization cannct excecd the replenishing capa-
citics of the seil., Tt is the renewing capahil-
iticys of the soil which make Lhe production of
plants a renewable resource. But we sre already
awate that soils are mot being replenished as

iz
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o Easloas they-TEC being washed away and depleted

of nulrierts. A move intense and less diverse
agricultural system will do nothing to alleviate
this problem. Smali-scalce, on=farm producltion
ol alcohol fuels for farm wsce in conjuaction with
a perennial polycullure agricullural system may
indeed be sustainable.

We neod peaple willh the ingeouity of Bavry
Commoner and the stall at UBNS to devise truly
rencwable aystems Lo sustain our transportalion
network. FPerhaps this may be a hydrogen-based
transporlation economy @ith hydrogee produced
through phetovelealc cells rather than am alcos
hol fuels system. In the meantinme, dollar for
dolilat (or pound of soil for pound of soill;
conservation is the hest vesource to tap.
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er not legumes are planted in the pasture
will have little effect on the suwil less that
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FNFRGY AWARENESS FATR 9

The Sunflower Alliance is again sponsoring
this event ou August 23=24 at the John Redmond
Reserveir ncar Burlington, Kansas and Lhe Woll
Crezl muclear plant. Fhis fourth annual
gathering begins al 12:00 noon on Saturday with
a potluck Jlunch. Werkshops and entertalnment
follew in the afterncon, and Lhere witl be a
dance in the cwvendng, The Sunday program starts
with a "Walk for Survival' at 8:30 AM., and a
raligious service at 11:00, The main rally
hegins al 1:00 P.M. and will fcature Ted Davis
{Physicians for Sacial Responsibility in New
Mexico), Judith Johnstud (witness at the Three
Mile Island hearings), and Max McDowell (inves=
tigative journalist). e dogs, drugs, aleohol
or soliciting allowed. <Camping available.



Some Impacts of & Bio

Tn a suslaivable econowy,
the only source of onergy is Lhe
sitn. Tu Lhe past we have becn
ahle Lo mine solar cnergy Fixed
by plante in earlier geolagic
agez, but as we will scon
deplete these resevves of coal, oil and gas, we
must look at ways we can tap the sun's energy
more directly. The replacement of fossil
ctiergy for heal by seolar power is well kmown,
but we have yet to devisc a syslem to provide
Tiguid [uels. To provide these fuels, many
have proposed that we convert hiomass or grain
crops inlo alechol. Casahol biomass comversion
i1z an arca where ovr short term demand for large
amounts of energy ceould lead vs Into an epviron-
mental catasltrophe.

Light coming from the sun comtaing suffiw
cient encrpy £or the creation ol chemical bonds
which store energy. Some of the initial solar
energy must bhe used bo drive the precess itacll,
The amount of eneryy Llhat is used in a systeom
for the colleclion of the sun's energy is proe
portional to the quality of energy collected, i
we usc Amory Lovin's criterion for the quality
of energy based om the temperalure gradient.?
When utilized by living tissue, these cowpounds
have the equivalent of a 5000° C. working tem=
pcrature.2 This l1s much lavger thaan the Lome
perature required for transportation energy
needs.  Orvganie carbon is also uniquely usceful,
for it is the only form which can sustain the
metabolism of living tissuc, although it can be
uscd in place of many other forms. Using
organic chemical encrgy for heat end mechanical
purpeses fs like using diamonds [or sandpaper,

A Review of Technologies

There are three methods for the caprure of
Lhe sun's encegy in forms sulliciently energetic
For the formation of chemical bonds: photosyne
thesis, photochemical, and pheotevoltaic. Of
Lthese three, pholosynthesis is the best knowm
and most speken of for the production of liquid
fuels,

FPholochemical production of energy 1s a
process by which some of the chemical sleps of
photosynthesis are simulaled for the production
of chemical cnerpy. These techonigues, while
quite promising for the fukture, are al prezcent
oiily Lheorelical in development.

Photovoltaic pemeration af electricity is
the tapping of light cnergy in the Lorm of an
clectrical charge in a sglid=state device. The
mechanics of this are similar to those used in
the pocket calgulator, bul on a much larger and
simpler scale.” The clectricity produced can be
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mass Koergy Conversion Syslom
Bifl Craig

gilher ntilized directly or stored in a chemical
Form for later us=.
generated can be wsed for the ¢leclrolysis ok

For example, the charge

water Lo [orm hydrogen and oxygen gas. One of
the more interesting proposals L= to form the
photovoltaic substance into soell grains and
mierse them into an electrolyte for the direct
production of hydrogen.

Photosynthesis is the nmeans of fixing
energy which all plamts utilize for thc collocw
tion of metabolic energy. 1t is a loug and
complex processz in which fwo dlatinet unitbs of
light arc used for the producticn of ATE and
NADPH, which in Lurn are used to deive a long
cycle of hiochemical reactions. These fix the
cnergy in the form of sugar, starch, cellulose,
or poly=lzoprenes (laLex).5 At First plance it
would scem to be an atirvactive svatem for the
production of liguid fuels, but there are a
wide variety of good reasons why it should not
he used. Three arce low cfficiency, depletion
of the s0ll, and competition for scaree Lood
and material reszources,

Eflicitmey

The photosynthotic syatem ean, al its best,
collect about 35% of the lipght that falls on it
and preduce about 6% usable energy. ‘these
vatues have only been achieved [or short pericds
ol time under laboratory conditions with mono-
chromatic light. In the veal world, photoaya=
thesis fixes energy for plants, and much of the
energy Inibially fixed is wsced for the metabola
istn of the plants, as much as 40% [or photorecss
piTation and 30% For dark cycle respiration,
Thus the most efficient energy=collocting plant
communities arve Amazonlan=type jungles, able
to fix only about 1% of the simlight that falis
on them,® In temperate climates most plants de
not £ix light cnergy during the winter., The
lack of available nutrients and waker further
Jimit productivily. In veality, plants, on the
average% fix only about .17 of the ineident
ENETEY . If we take a conszervalive estimatlc
that one unit of iaput is required [or every
thrae units ol return in standard [arming prace
tice, and subtract this input from the elficw
icuey af the collection eysteom, about 0,066% of
the light emergy is usable as ocutput. This is,
unfortunately, in a form net directly usable for
liquid fuels, and so it must be converted into
a usable fuel. We have estimated that at lecast
GO% of Lthe remaioing energy would be used in
this refining process.” Thus a biomass eonver-
sioll system can deliver only about 0397 of

the Tighl energy that falls on it as usable energy,
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Far comparison, a photoveoliaie systeh can:“'
cotlect abouk 157 of the light 1t receiwes.
Assuming it takes about onc third of the energy
produced over rhe life of the cell for its manue-
facture, we have a net enerxgy pain of 9,9%, Theo
if it takes 50% of that energy for electrolysis,
wee have 4.9% of the light epergy still present.
If delivery cencrgy inpuls and other tranzporta-
tion losses account for 10% of that, we can
utilize 4.45% of the origlunal solar energy in a
photoveltaic system.lo

Depletion ol the Soil

In addition to the low efflicicncy, weo must
consider the effect of removing large amounts of
carbon from the biospheres. The soil iz Lhe
largest surface roserveoir of carbon, containing
about 30 X 101% Kg, The atmosphere contains
aboul 7 X 101% Rg., The soil is also the largesti
source of COy in the atmosphere, which comes
from a comtinual decay of organic matler, L The
soll must be continually replenished with new
organic malbler for the balance to be mainlaincd,
Tn fact, some solls requive 1100 Eeal of crergy
8 year per S%Uaté meter just te feed the biota
of the soil.l? 1Ia effect, a biomass conversion
system wollld take some of the matler thal would
be returned te the goil and burn it in the atmos-
phere. 1f only 1/3 of the s0il carbon is
depleted in this manncr, the amount of CO; in
the air could double.’? This could cause a
drastic change in the climate due to an inten-
stfication of the "grecnhouse effect.”

The Role of Organic Matter in the Soil

Mast of the biomass sources proposced as
Leedslocks Eor making alcohol arce worth more as
crganic fertilizer than as a direct energy
source. (See the table.) These values are nol

Bill Craig, Wes Jacksom, Mari Pelersom
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:”“Fééﬂuétggk,,duﬁnergy Falue Enetgy Value
Available of Direct ol Plant
in 11,5, Converszion® Nutvients
_— (lcal) (keal)
Municipal
Sewape 1.2 X 1012 1.10 X 1020
[
STOVER 0
Livesfock 15 17
Manure 1.183 X 10 1.1 X 10
a} rrow David TPimcntel, "Biclegical Solar

Conversion and Y, §. Bnergy Policy,” Bloscience,
Yol. 28; Yo. 6 (376-382) ’
k) Caleulated [rowm values of replacement
ingrganle nuttients taken frew La Vern Faidley,
YEnergy Requirements snd Kificicocy for Grop

- Production,'" Am, Soc. Ag. Fneineers Technical

© Paper, F7-3528.

¢) Pimentel gives no value slnce he considers
that none af the stover iz available for hiomass
conversion becavse of erosion problews.

the only ones to consider 1f we are to look at
the effects of a biomass conversion system on the
soil. The meed for organic matter in the soil
is well documented. It is the organic matter
that makes gpil different fvom the sand o clay
it came from. Seoil under cultivation is already
somowhat depleted of orgeanic materials, and

some soils have last as much as 30% of the
cavbon originally present in the virgin soil.

A systom that would roemove more of the plant's
mass from the soil would cause a further
depletion of the soil.

Maintenance of soil organic matter is
imperative: organic materials increase water
infilbration and storage capacity, cause better
bonding of pavticles and a reduction of ercsion.
Organic matier makes the land move cagily tille
able and capable of releasing nutrients to plants,
and acts as a chemical buffer, therehy making
the s0il mere s=lable chemically, These elfcels
have been showm to Increase crop yield in plots
receiving organic matter over zimlilar ploks
receiving the same tobal W, P, and K, but no
nrganic matter.iSUrgania matter in the form of
mamure has been shown to allow fewer nutrients
Lo run off ploits as compared te control plots
receiving no fertilizalion at all. Studies
have also zhowm that the use of orgapnic fertile
izer reduces (inm some_cascs}) seil leoss by 100%
and runoff up to A0%.°7

Competition for Feood Besources

Would it be proper for the 1T.5. Lo divert a
substantial ameount of agricultural production
Into Lhe produclion of [uels at a time of world
[ood scarcity? At the preseot khe U.5. has some

contd. on pg., 23




Alternative

The Newspaper House

from Start

Tn the fall of 1976, Yric Herminghausen bepan collecting mewspapers to build an
experimental shelter. He bundled them together with baling wire into bleocks and built
a wall of nmewspapcrs over a concrete [ouwndation. Spring semester students comtinuaed
work on his "igloo," and Cindy Jones, John Jankowski (below) and several others covered
the rebar and chicken wire with concrete om bhe outside, The newspapor house was then
graced with a door, a window, a red and blue plastic skylight, and a solar collector.
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Plastering the inside was the next step, but,
no student was intcrested in taking it on as a
preject. The concrete began to crumble in the
upper hall wherc we used lime, sand, and a much
reduced portion of Portland cement.
part romained fairly solid, except by the door.
The newspapers got web when it rained, and some
molded. Materials and equipment storcd inside
began to get wet, We began to be embarvassod By
the newspaper hausc, even though we still towved
its lines and the concept of recyeling newspapers
this way. And one day...

The lower

to Finish

We began tearing iL dowm.
Michael Chapman {is shown above
bundles of ncwspaper Into the truek to be taken

throwing

Lo a company which buys pewsprint.
Eric had a good idea, and the newspaper
house was charming for a time. Now we are Teady

to tiry other good ideas.

.}?Téohtdh\Eer pe. 21

ficasnié of iﬁtéfnﬁtional_esteem fram eur comn-
tinuing export of foodstuffs. This would almost
surely stop with a substantial aleohal [ucls
program. This would remove one of the last
positive factors in our continuing balance of
trade problems. The question must be vicwed as
being a cheice of which is wote impertant, cars
or peoplno,

As we address these quesiions, we should
also consider the type of Tegacy which we wish
te leave our children. Should il be a depletad
soil and an infrastrucloerc suited only Lo [ur-
ther depletion ol roscurces, or a truly sus-
tailnable ceconomy?

A large scale hiomass fuel program would
be a Faustlan bargain which neilhier wo nor our
children can afford, for Like all deals, the
Ril! will come due,

Refercoces and Notes

L. &moty Lovins, Safk Emevpy Paths:  Teward a
Durahle Peace {San Francisco: Friends of the
Barth, 19771, pz. 73-84.

2. M, Calvln, "Photnsynthesls as a Resource for
the Production ol ¥nergy and Materials,™
Phatosytithesis and Phelobialegy, Vol, 23, 1976
P. 424mbhis,

3. M, Calvin, op. cit.

#. Robert Boylestad and Louls Mashelsky, Hlec-
tronic Devices and Circuit Theory, (Wew Jersey:
Prentis Hall, L4788}, p. 7Ua7L,

5. Frank B, Salisbury and Cleon W, Ross, Flant

Fhysiology, (Belmant, Ca,: Wadsworth, 1974)
U
fi. M. Calwin, op. cit.

7. David Hall, Eurcpean Seminar on Biolapical

Salar Energy Conversion Systems, 1977,
(full relfertecnce not availabled

B. This number was caleulated from informatian
ir R. 4. Chambers, "Gasahal: Dacs [L or
Docsn't it Produce Poslilve Het Faergy,"”
dcience, Val., 2Z06; 789=-795,

9. Henry Felly, “Photovoltaic Power Systoms: A
Tour through our Alternalives,” Scienge, Vol.
199: 634=56473,

10, Edward M,.Dickson, The Hydrogen Econamy, (New

York: Prager Publishers, 1977} p. 36, p. 5T-42.

M. Schilzer, “Huwic Substances: Chemistry and

Bezetions,” Developments in Soil Science, §.

{Austordan: Elsiver scienlilic Pub, Ca., 1978,

12. George W. Cox and Michael D, Atkins, Apxicul
tural Fcology, (San Francises: W. H. Frecman,
1979}, p, 337.

13. The amount of Lo released would be greater
than the amount present im the almosphare, b
hut due to the unknown nature of CO. sinka,
Lhe actual increase will he hard ta quantify.

14, G, A. Cumpbell, "Soil Organic Carbon, Witro-
e and  Fertility," Develvpments it Soil
Scicnee, 8. (dmsterdan: Clsiver Scientific
Fgb. GCn., L978) p. 135,

15. 5. De Haan, "Humis: Its Formalicm, Its
Belatlon with the Mineral Part of the Bail,
atd Ttg Significance for Spil Productivity,
Soil Jrganic Matter Studies, Vol, I, IAEA,
Fafd,

l&. B. Khabel, "Transpert af Potential Pollutants
in Runoff Water from Lapd Areas Reveiving
Auimal Wastes," ASAL Technical Paper, 78: 2058,

—
—
.

{23}




(b

Salina Journél'phpthﬁy”Jéﬁf-Bfitégan

Several clementary school classes brought
sack lunches Lo the Salina Government Center
Commons For the Farth Day Probrsm coordinited
for The Land Tnskitute by Deb Parks., Marty
Bender entertainced them between mpsical pros
grams by the Wew Dawn 3ingers from South High
School, Don Wagner and Scott Wilson playing
Rluegrass, folksinger Pat Wilsom, and children
from Hawthorne Elementary School.

Between the performatices, speakers {Jim
Wesch, Uana Jackson, Marlene Moore, Ginmy
Ugher, Karem Rlack, Stoeve Burr, Ron Forcce, Mary
Ann Powell, Andrea Norton and Sisier Marilyn
Stahl)ltold about communlity projects Lhat benew
fil ar could bencfil the enviromment,

EARTH DATHO AR
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Almosl everyone attending visited the
Smoky Hills Audubom Society table Lo see the
live Swainson's lawk which Maure Weigel displays
in programs he gives about raptor vechabilitation.

Salina's program was part of a natiouwida
EARTH TAY 1970
was a watershed In citizen understasnding of
epvironmental issues., FARTII DAY L9280 was a
parade of community-based projects to provide
safe, reliable cnergy, nutritious food, clean
alr and water and fwproved wastce management.
Ameri cans rededicated themselves to the goal of
enhancing the qualily of Tife for present and
Tuture penerutions through a cleaner, hcalthier
etivironment. '

tenth anniversary celebration.

|




Gaining Political 5o
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the Second Fnvironmental Deacade

Dana Jackson

It is a pleasure for me to advisc vou that

vou have beoen selectod by the Bopion 7 BEnvivon-

meinlal Protectinon Agency Awards Committeo to

receive a 1979 [nvirvanmontal Qualicy Award for
conkribution towards pratecting the qua]ity of

the envircument...Governer Carlin has graciously

consentcd to join me in prosenting the awards.

The awards ceromony, with receplion Ifmmediately

foellawing, will be held ai 1:30 B,M., Mavch 17,

19480, In the Ollice of the Govevnor, Ytale Capi-

Lol Duilding, Topoka, Kanusaz.

Whin Wes and 1 each veceived a lekler from
Kay Camin, the Regional Aduinistvator of EPA,
beginning as above, wc had mixed reactions. We
were grateful to Bill Ward who nominated me, and
Rob Mohler, who nominated Wes, for appreclaling
pur work, We vecognized that pasitive news
stories coming out of the FPA were wvaluahle,

But we rejected the notion of taking off the good
part of a working day Lo burm gas 115 miles o
the state capital for a short cercmony and re-
[reshments.  llowever, Joyce Tent, alse frem
Saline County, was being recognired for her
efforts to prescrve agricultﬁral land from uvrbati-
leation, and since three out of the eight Kansas
awards were being given to Salinans, it meriled
an editorial in the local ncwspaper. This cave
us the idea that pertiaps there would be some
attention paid Lo the swards ccremomy hy the
press in Topeka, and perhaps we should take
advantage of that attention Lo make statemecnts
about envirommental izsucs in Kansas. We

changed our minds and decided to attend Lhe
t".'E'ITEI'I']O'J’I’_\‘F -

We drove to Topcka on the 17th of March
with ten copies each of our carclully-worded
statements. We were ready to hand them to Lhe
press, and we imagined the news=hungry reporiers
assigned Lo cover the coremony would be delighred
-to have gur written material to quote.

The ceremony in the Governor's of[ice was
efficient. Governor Carlin held the large
wooden placques while Kay Coamin read a state-
ment abowt each porson whose work was heing
recognized. Then the govermor handed the
placque to the recipieni and shook hands. It
was over in minutes,

We looked around, but we didn't find any
members of the press, except ome TV camcraman.
{The manager of his station won an award for a
documentary about water.,) The room was crowded
with relatives of award winners, legislators
from their home districts, and a few members of
the Governor's staff, but mo reporters, We
gave copics of our statements to Governor Carlin,
Kay Camin, and our representative Jane Aylward,
and then were quickly ushered into the Lt, Gove
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ernor’s office Lo a large table [illed with
sandwiches, cookies and so¥t drinks. Mo
rteporters theve eilher.

Wes later toock our statemenls to the media
They did
not even know Lhal a ceremony was held as the
governor's office had not put it oo the calene
dar. They accepted our statements, bub we never
saw nor heard ol thelr appeaving In priat.

We felt foolish driving back to Salina late
that allernoon. Governor Carlin obviously was
not inlerested in the press taking bis piciure
with a4 bunch of environmentalists, or wriling a
story about his cooperation with the KPA, Ouy
stalvments aboul the Wolf Cresk Nuelcar Plant,
the Tallgrass Drairie Reserve and the prescrva.
tien ol apricultural land from utrbanization
probably did nokb get read by anyeone,

office shared by several wowspapers.

My coanclusfon: DENYTROWNMERTALTSTS #UST
BECOME MURE POLITICALLY SOPHLSTICATED.

The eaviconmental movement oflicially hepan
wilh Earth Day, April 22, 1970. Bub khe pacti.
clpants did net stop with Leach-ins and demon-
strations. Fovironmentalists continoed to worl,
and in the pasi ken yecars they have influenced
the passage of such [ederal laws as the Clean
Afr Amendwonts of 1970, rhe Federal Water Poll-
ution Act of 1972, the Endangeved Species Act
ol 1973, the Salc Drinking Water Act of 1574,
Toxie Substances Control Act of 1976, and the
Surface Mining Control and Reclamation Act of
1377, That handful of [ulltime lobbyists in

Washington rvepresenting the Sierra Club, or
Friends ol the Earth, or thc Fatural Resources
Defense Council, or Envivonmental Action, has
certainly been motre politically sophisticated
than Wes or I, or they woeuld not have accoms




plished so much. Undcrpaid, understalfed, -and
often unappreciated, they have helped to cducate
the grassroots and rally them foc letters and
phone calls at ervitical limes. Passing strong
covironmental protection legislation was their
objectlve, and they werc successful in Lhe 70's.
Times have changed. IDven Lhough we will
need federal laws to centrol acid raln, texic
wastes, and save Alaska, it is going to be much
harder o push legislation through., Tactics
and stratesies must be applied to the realities
of the '80's. Special poliltical savvy will be
needed nol only at the national and state Tevel,
but especially at the local level wherc much
more must be accomplished.

Aunalyzing the '80's:
Conference.

the Environmental Decade

In April the Conservation Foundation
gathered nearly 300 environmentalists in Eates
Park to discuss what would be important and
what could be accomplished in  the sccond envi-

romeenkal decade,
The first secssions presented alternate

views ol the fulure, focusing on major econm
omic, social, demopraphic and technological
trends likely to affect the envirtonmental
lssues of the 80's., Lester Drown, Carrett
Hardin, Dennis Hayes and Larry Kaagan set the
mood for the conference im the first panel
discussion: restrained, but dcep pessimism.
Garrett Hardin:
making progress on glebal problems,..Nothing
teaches like disaster, Pray for a disaster."
Demtiis llayes: "'People are beginning to get the
messages, to undcrstand about coduriog shoctages
caused by depletion of resourccs,; but we probe
ably de nmolb have time L[or messages Lo percolate
through society to make intelligent policy...”

Latcr, Governor Lamm of Colorado declared
that ke believed the world to come would be
truly trauwmalic. '"We have to "fast track’ our
solutions as the worid is really beginming Lo
untavel,..the system is not capable of legisla-
Ling solutions Lo problems in an age of limits.'

biy [celing of pessimism deepened as lLester
Tuurow, Protesser at the Sloan School of Man=
agement at M.I,T., declared "anti-growth' a
losing ballgame and outlined the nced for rein-
dustrializing America and increasing produclive
lty. Adso, we heard two comparisons of the
realization of limits Lo the stages of grief
over dealh as described by Flizabeth Kubler-
koss., David Dodson Gray said that people deny
limits (e.g. that we are golng to wun out of
oil), are angry, try to compeusabe, then bar-
yain, etc., just as Lhey do when they are told
they have incurable diseases. Somcone commen=
ted at this point that it was beginning ta feel
like an environmental hospice at the YMCA Camp
of the Rockies, and T agreecd,

"There is no mochanizm for

1

" Other sessions dealt with responses to the
ceonomic 4nd’ gocial challeages ahead and £ried
Lo examinme policy implications of those changes,
David Hartison, a senior slaff econcmist for
regulation and matural resources on Lhe Presi-
dent's Council ol Economic Advisors talked about
cost/benafit analysis in atr pellulion regulaw
tion based on quantative risk analyses. Tf
there were thirteen subsiances in the air known
to cause cancer, our policy has heen to Lry to
regulate them all ab some level.
suggested that In the future we should repulate
some wery well and ignore olhers to produce the
greatesl risk rtoduction benmefits. Ue suggestod
there be variation in stringency of comtrol at
individual sources,

Harrison

For example, of two plants
emitting benzine, one amidst low population
density and the other locatcd in a heavily
pepulated area, "virtually all benefits could be
paid" by conlrolling the ane plant locaked near
the mast people. Envirenmental Protection Apency
reparts would lonk betker, bul those who exper-
ience the cancer risk because it isn't economical
to regulate in their arca may nol agree that

lhis 15 a moral decisiaon.

Jobn Quarles, a former EPA administrater,
cxplained in his conference address that the
capaciby ol environmental agencies, particularly
FPA, is already overloaded. Regulation respon=
zibllities have multiplied, but wot budgets and
people power, so we have forced EPA into cost/
bencfit analyses, putting price tags on the lives
of peaple, .

The EPA afiter Ten Yeaars Ly

An oarticle called "Fear and Loathing in the
Cower Tower?' by Deborah Baldwin and Gail Robin-
son in the June 1980 issue of Fnvironmental
Action is very ecritical of the BPA, The authors
claim that after ten years tho IEPA is suffering
"battle fatigue." Its regional structure makes
it susceptible to local ecomomic pressures. It
has no visible, wellworganized constituency like
the ones connected to the Commerce or Labor
Department. 1t has ne sense of missfon, and the
"alveady sluggish regulatory programs wonld come
to a complete stiandstill without public interesst
groups urging them om.”

The EPA has always been under tremendous
pressure from corporations accaovding to Baldwin
and Robinson. Caost/benclit review has been
creatly expanded at the EPA under the current
administration "as an effort to placatc EPA's
recaleitrant corperate Foes," A toll-free "hotw
line' is kept open for industry, but oot for
citizens. As industry vegularly screams at the
EPA regulations, the rule-makers must seck
support from the general public to enforce the
laws. 5600,000 was spent last ycar by EPA's
Qfflce of Towiec 3ubstances to imcrease public
participation, but Lhe Office of Management and
Budget iz taking away those funds for the next
year, "Activists suspcel the OMB wants fo
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cripple public patticlpation becausa industry
doesn’t like it,” the authors report.

Corporate Power and the Political Process

: What can we do to counter corporation

> power? DBreck Evans, Sferra Club lobbyist, Peter

! Harnik, Epvivonmental Acticn lebbyist, and Alice

: Teppler Marlin, Tirector of the Council! on Boone-
omic Prigrilics, dealt wilh this problem at the
Envivonmental Dacade Conference., In addition to
sponsoring "Big Business Tay," Lthe Council is
setting up cleven shadow boards thaet would monitor

every action by the boards of eleven bad corpor- receive an average of 543,000 from PAC's, and
i ations and make a very public year=cnd report. i35 congressmen/women received 407 of their
| Harnik told about the "Filthy Five" campalgn to support from PAC's in 1978, Speth believes
; teplace Environmental Action's usual "Dirly we must covrect this flaw in our political
i Dozen,'" The "Filthy Five" (Dow Chemical, Tnter- system hy restoring the balance destroyed by
| national Paper, Occidental Pelroleum, Repubiic statutory provisions favering PAC's and by
: Steel, Amoco} have long histories of pollution partial public financing of Senate and House
| vielations and make large contribulions to anti- elections,
| environmental candidates. Activists arve asking PAC's have Influcnce at the state level
i candidates [or puhlic office to sizm a pledge also. The Kansas Eleclric Cooperatives ave
, to not accepl money from thesze [ive, The "Cans- assoclated with a PAC called "Funds for Fricnds."
didate's Pledge of Indepondence” frees Lhem [rom The First Kational Bank of Topeka is represens
-obligations to polluter cowpanies, ted by "Citizems for Good Covermmenl." The
Peter Tlarnik pointed out thal not only do "Polifical Action Council of Kansas" is affil-
corpdrations invest money in. pnliticians to laled with the Kansas Associalion of Commerce
Insure them access for lobbying, but they have and Industyy, and the "Civie Pledge Program'
begun to imitate lactics of envircnmenlalists is aftiliated with the Boeing Company. A can-
Lhrough pseudo "grassroot" ormganizations and didate's csmpaign [inance report must list the
"public interesl" fowndations. A real public name of the contributing PAC, but one would mot
interest group, Lhe Safe Energy Communicalion kniow the PAC's affiliation without checking ts
Council {1536 16Lh St., WW, Washinglen D.C. staloment of organization in the Secretary of
20036}, says that more than 200 utilities and State's ofifice,
reactor vendotrs have formed the Committee on Envircomental proups could form PAC's at
Energy Awarcness and are organizing "citizen the state or national level, but could Lhey be
groups. ' an eflective force in countering corporate
Lovironmental activists may be able la power? Mike McCabe, executive dircelor of
expose Lhese tactics. Qur big problem is Earth Day '80, came to the conclusien that
trying Lo compete for the hearts and minds of enviromnentalists could make mote of an lwmpact
congressmen/women without Lhe cash that corpor= by door to door campaigning for camdidates or
alions raise, mostly through poalitical action Issues, thon through campaipn donatioms. This
commibices, Corpovations are forbidden from would mean greater political imvolvcment by the
making political conlributions, but citizem grassroots aclivists.

(cuployee) PAC's are perlectly legal,
A Local Environmental Ascnda

In his speech at the Envirenmental Decade
Gonference, Gus Speth, Chaimman of the Prosi- One of the main threads coming out of the
dent's Council on Envirommental Quality (CEQ),
spoke about the large flow of money through
corporate PAC's to influence Congress to promate
special imlerests. He quoted the warning from
Common Canse, that "we are faclag govermment of,
by and for the PAC's of America." The number of
corparate PAC's has grown from 89 in 1974 to 813
in 1979, U. 5. Congressional committee chairs

Estes Park Conference was that we can't oxpect
to accomplish as much through the federal gov=
ernment in the sccond envirommental decade,
Tnflation, rtighter budgets, higher defcnse costs,
a mood ol anti=regulabion, and the possible
election of Honald Reagan as Presidenl (Govers
nor Tom McCall supggesled that environmentallists
had belter establish diplomalic relations with
Reagan-s just in case.) all contribute to this
praediction. If we accepl this corclusion, then
we will help to make ik come true, so of course
we can'l accept 1t, Alasksns won't save Alaska.
Individual counties cannct tegulatce acid caing
the federal government must stay invelved,
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But we can work hard at Lthe local lewvel on
two very Importanlt items. In an unefficial
sassion, delepates al the Enviroomental Confer-
ence ereated an enviremmental agenda for the

80's with forty-two iltems listed. A straw pell
rated soft cmergy paths as prierity one and Lhe
preservation of agriculiural lands as priovity
two. These top two issues can be Lackled at
the local level.

Mari Pclerson frem The Land Insiitute is
working on a community development prajecl in
cnergy platping. People in Wabaunsee County
are goleing tegether to assess their ond use
encrey needs and explore ways ol meeting these
necds through conservakblon and remcwable enevgy
sources. fartly because of The County Energy
Plan Guidebpok by Alan Okagaki and Jim Benzon,
people all over Lhe nation are organizing at
the county lewvel to work together on, their

energy necds.

Enlightencd local governmenis can pass
ordinances which encouragre and assist solt
energy path development,
requive all homes sold after 1974 ko be weathers
ized, accotding Lo former Governor of Oregon;

Tom MeCall, The University of California Appro=-
priate Technology Newsletter, UCAT NEWS AND WVIDWS,
Fall 1979 issue discusses acilon by local gove
erauments which have made a great impact upon the
number of sclar installatioms in California

(al that £ime, 50,000). In the previaus six
months, thirty-five loecal jurisdictions im
California had adopted or were im the process

of adopting, ordinances or programs which

Portland, Oregon will

encouraged the use of solar enerzy, such as
requiring all new homes constructed to have
solar hot water heaters or passive solar design.
If present trends continue, California will

have 1.5 million solar installations and 30,000
people employed in the solar industry by 1985,

Almost all land use vegulations arc madc
by cily and county platnitg and zoning commis=
sions and city and county councils ox boards,
Tn their hands lie the food supply of our grand=
children, as they make decisions atfecting the
destiruclion or the preservation of agricultural
land. But local government s the most suscep-
Lible te the pressure of economic interests, and
uthan devclopment is replacing farmland all owver
the United States, The planners working for
cities and counties gencrally kaow Lhe right
principles, and they do Ian McHarg=type plastic:
overlays to identily prime agricultural land,
but by the time the local developers, businessg-
wen and chamber of commerce get through with
the plans, old patterns of development prevail,

T May T gave the commencement address to
craduates of the College of Avrchitocture and
Desigh at Kansas State University. The speaker'’s
stand faced the audience of parcnts and friends,
and 1 stood with my back te the graduwates., The

speech had beewn preparcd [or the graduales, and
I felt awkward delivering it to lhe wrong aude
ience, Thinking about it later; however, [
decided that parents and relatives probably were
the right audience. The graduales in artchitecs
ture, landscape architecture, and coumunity and
vegional planning had studied energy clficient
design and ecological Jend use primciples. Thelir
patents who sevve on cilty and county commissions,
ot inlluence Lhem, teeded Lo hear me talk about
the priority items for lhe cuviromeetital agenda
in the 80'z, soft energy paths and the preserw
vatien ol agricultural land,

Euvirontientialists in the B0's must huild a
broader base of support. Bridges can be built
and coallitions formed if cffcclive communication
and education lay Lhe groundwork. The June 1280
issue of Unvironmental Action contains an article
by #ochelle M. Wallace called "Voting Yo on
Nuclear," {pg. 30} which tells how Skagit County
in Washinglon voled no on the siting of a nuclear
power plant in their area. 71.6% ol the votoers
declared their opposlitivn to Lhe planned awclear
facility In a noobinding veferendum. Puget Power
has placed a "self-imposed" moritoriuvm on Lhe
project and dismantled Ils Nuctear Inlformation
Center. Thls was ithe climax of nine years of
litigation, education, arganizing, campaipning,
and coglitien buyilding, TEven the local Chamber
ol Commerce jolnmed In opposition to the plant.

In his specch at Fstcs Park, Gus Speth
urged participants te [orm cealilbicns with the
urban'poor who experfence the worst ol environ.
mental degradation, the working people who are
often guinea pigs for toxic chomical testing,
the nation's farmers who lose land in rhe
millions of acres each year, and Fhe congorned
and enlightened businessmen (oflen victims of
corporate power also} whose cooperation ia
necessary at Lhe local lewvel,

Alfter hearing the speeches by Brock Evans,
Peter Harnik, Cus Speth and Gov. Tom McCall at
the Envwironmental Decade Conference, my pessime .
ism dimmed, and hope rekturaed.
can do in the 1980%s, but not unless we're
"playing with a full deck” and applying the best
stragegy.

People in Skagit County, Washingtom arc

There is much we

politically sophisticated after their ninc years
of battle, Most of us don't like to beconme
involved with an Issue which conld take Lthat

leng to be decided, Achieving corporate accounte
ability, election reforn and effective loecal
action bascd on coalition building will require
imaginative sbrategy, designed by dedicated,
paticnt people.

E. ¥, Schumacher =zaid in Salina in March,
1377, "I[ you know you are going on a long
journey, you just get up early.'" 4 long, hard
Jjourney through the 80's awaits epvirommentalists
for sure, so set that alarm qlock&

e
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The Great Plains in Transition

An Open Letter 1o Six Governors

John Carlin, Kansas; Charles Thonce, ¥ebraska;
Kichard Lamm, Colorade; George Nigh, Oklahoma;
William Glemcnts, Texas; Bruce King, New Mexica.

In May, the Kansas City Star carricd an
article which, upon first recading, saounded like
a humorous spool, When it beeame clear thal
the six of you had, in fact, voled that $775,000
ke paid the Army Corps of Fngineers for a study
af the feasibility of transporting water [rom
the Missouri or Whiltc River to rocharge the
Ogallala Aquilfcr in the High Plains, I began to
reach [or the calculator.
after making calculations based on numorous
agssumplions faverable to the profect, T still
doubted that the Corps would actuslly undertake
Lhe study. They may be hard up these days, I
reasoncd, but a simple letter should cxplain
why they could not, In good conscience, acocpk
the money. I undersland that they have,

The catimate by the Austin, Texas, firm of
Camp, Dresser and Mcfee of 14 million acre=fect
withdrawal in a single year from the Opalilala
sounded much too large at first, This upward
discharge through metal and plastic irrigation
tublug is greater than the 12 million acre=
feet which [lows by Lee’s Furry on the Colorado
each year, and grveater than the 12,5 million
acre~feet annual discharge of the 33vd jargest
river in the country, the Delaware. 1T the
Ogaltlala were a river, it would he in the top
30 of all ocur nation's rivers, including Alaska
and NHawaii, and it only "flows" a few months
each year. Dot ip thinking about the nearly
24,000 square miles of irrigated land across
the Ogallala, the Texas firmm's estimate may not
be far off.

To annually supply such a volume, the
Missouri and the White ave obwviocus candidales.
Unlfortunately, since the land f+rom abowve the
Ozallala is bigher than either basin, gravity
feed Is sut. Tt could he pulled off somewhers
on the ¥Vellowstone by gravity, but there isn't
nuch water by thal point, and it is mostiy
spoken for. Comsequently, we are forced o
consider the cosls for moving water uphill.

Some Energy and Equipment Costs For Recharging
the Aguifer.

No ome can now give a Lrustable ostimate
as Lo how many tens of billiens would hawve ta
be spent on pipe and reservoirs Lo divert either
Missouri or White River water to the high ground

above the Ogallala. We can, howover, provide a

Filfteen minutes latexr
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from Wes Jackson

reasonable estimate of the emergy and ardinary
materials cost, which includes punps and motkors,
once the major conduit is laid. Theugh LL would
be a massive project, lcot us igrore that inirdial
brice and be oplimistic in our estimates. One
newspaper article said it would be a twenty yoar
project, and since liquid fuels would he cos i
prohibitive by the time the project was complete,
Lhe puwping emergy would likely come from coal
or nuclear power plants. If we assume that cach
kilowatt=hour will cost 5¢, a 188 fect Lift of
an acre-~foot would cost $12.50. Wear and tour
on’ pumps and molors is directly velated to kilo=
watl-hour comsumption. S0, if we assume that
an amount cqual to the electricity cost be added
Eo accounl for cost and maintenance of motors
and pumps, a 188 feat 1ift of an acre-fool would
cost 525,

st. Joseph, Missourl is 850 feet above sea
level. Dodge City, Kansas is 2480, 1630 feel
higher than St. Joc. Lift alone will cost $216
an acre foot., To replace 14 million acre feet
a year will cast over $3 billion. Tubbock,
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Texas tesls at 3190 feet, requiting §311 an
acre-Tool to lift water from St. Joco, or over
$4,35 billion [or the 14 millfonm acre feet Lotal.

I realize Lhe momey you voted to pay the
Gorps iz part ol a 56 million package allocated
by the Federal pevernment to the High Plalins
Couneil in 1976 for the specific purpose of
studying cnergy and water in the High Plalns,
and the econmomy which irrigation from the
Ozallala has foslered., Bul what kind of an
eepnomy can expensive, pumped-in watew suppori?
Since irrigated land over the Ogallala is about
2.8 times more preductive than dry land, we can
make some assumptions aboul the valuc of the
water to agriculture and quickly determine
whether such a large plan 1z feasible or not.

Laet us assume that 140 hushels per acre
corn is grown with irrigation. Dividing by
2.8, we would expect only 50 bushbels of corn
equivalent to be growe on dry laud. {Equivalent
i5 inscrted and emphasired here, for scarcely
any yiesld could be expected frowm corn in the
area without wakter. We would hawve to substitule
some droughtwresistant ctop, such as sorghum
milo.} Twenty inches of water spread over am
acre iz L.67 acre=fest, Lhe amount nccessary to
produce 140 bushel corn, This 20 inchea pumped
from St. Joe onto one acre at Dodge Lity wonld
cost $361, Assuming that our 90 bushcls of corn
equivalent {the production gain due to Irriga-
tion) brought $3 a bushel for a gross of 5270,
we have a 591 delicit before we even bepin to
subtraclk the cesks for growing Lhe corm.

Of course, corn lsn't the only agricul-
tural product in Lhis region which contains
fwenty percent ol all irrigated land in the
nalion. Forty percent of all feedlot rcattle
arc fed herc as well., [f we assume the corn is
fed to cattle with a 9:1 converaion ralio, we
can readily see that a steer broughl onto a
feadlol weighing 700 pounds and sold after a
300 pound gain at 1000 pounds will have consumed
2700 pounds of corn, .or &48.21 bushels of corn
equivalent., Looked at another way, this amcunts
to 0.54 acre of additional yield due to the 20
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iﬂéhes:df:wqﬁenﬁqn;cagh square foot. We can
decermine ihe pumbdr ofpounds of water per
pound of beef as follews:

62 1bs . X 1.67 ft° X 43,560 ft
{per IL {for 20" {per 1
HZO) HZO) acro)

X 0.54 aecres
{to raise 2700
lbs of corm)

2,435,509 1bs. 11,0
300 1bs. beef

or 8118 lbs. HZDIlb of heef

This B118 pounds of water per pound of beef is
before we subtrack the losses due te dress-out.
When we hold all other costs Lo zerc, except lor
the actwal transport of water inte the arca

{aquaducl construction, costs for growing corm,

costs for growing the beef arc all placed at
zero}, the 300 added pounds bte that steer has a
194,40 price tag for waler alone, or about 65¢
for ¢ach addftiomal live weight pound. How can
Dodge City Lcedlot owners comprtoe with Towa=fed
beef?

lg there a Hidden Agenda in 411 This?

Obviously the proposed project will bank-
rupt the farmers il they have to pay anything
close to the real costs. I recad in one of the
papets that probably only 1-3 millicn acre feet
would be diverted each year instead of the 14
mililion zeree~feet annual loss. AL the bime, 1
thought this was to placale the people dowmsttem
fraom St. Joe, but it ties in with a brand new
consideration. Since Industry can afford Lo pay
frow 19 to LOO times more Lot a gallon of water
than ean agriculture, I now wonder if the moti-
valion for inter-basin waler tranasfer {from
either the Missouri or the White River} 1ls to
support industry which wants fo locatce close to
the coal and shale. Corporations probabiy
realize that the water in the Ogallala is spoken
for by farmers. So, T wonder if the trick is to
get the diverslon canals and pipeline constructed
under the guise of maintaining agriculture, and
Lhen use it Lor industrial deovelopment adjacent
Lo the pew national sacrifice arca [or energy in
the Rockics., A big new problem does threaten
induostry. {Q(ur new coal and shalce respurces ate
pol npear dependable quantities of water., Indus=
try would like it otherwise, and so wowld tertain
powerful forces dn the new energy reglon.

Ts thera a plan underway to play on rhe
dmerican public's sympathy for agriculture and
zel taxpayers to foot the huge bill for water
diversion for industzy? I doen'l know. But
sither our leadere can't count, or we are heing
tricked by corporate-industrial intecrests.

The Great Plains cconomy could dry up with
the aquiler. The wural life, the small town
life, and the values they cspouse, which are



very ifmportant for the pecple wha hold them and
for the country at latge, could disappear, But
ather alternatives for helping the area should

be considercd.

That $775,000 conld have been spent on a
feasibility study te look at the watcer conscr-
vation potential across the entirvc array of
possibilities, including the grealter use of
veturn flow. One private firm could have studied
different crop mixes and cven considered more
intensive use of the land on a much reduccd
acrceage to produce some of the vegetable crops
now being prown in Califernia. The central
locatfon of the Great Flains would mean lower
cnergy costs for distribution of farm preducts,
which should offset ruch ol Lhe liability asso~
ciated with a shorter grewing season. L[ think
we could show that much of the land could be
put back into prairie grasses and help solve
the regional soil loss problem with little, if
any econotnic loss, Certainly, a decrease in
the Lotal grain which is Led heef could help
our economy. lThe valuc of meat would scarcely
decline at all with fewer days om the feediot,

id the savings in energy and moncy would leave

a met gain, Cortainly soil health and personal
health would improve with less grain standing
behind our vad meal,

Whalever we do, we should aveid contrali=
zation. Cenlralized delivery of water is inher-
ently different from the decentralized 1ifting
ol water from Lhe aquifer now., Centralized
delivery 1s in the tradition of the cloctric
ulilities where continuous power remalns rrason=
ably assured by virtwe of the grid system. Tt
would he cost prohibitive to develop a water
system on a grid. And we are now secing the
ceottomic vulnerability of that approach as we
witness Lhe decreased bond rating of the tradi-
lticunally solid utilities,

We haven'l even Louched on the social and
political implications of centralizatlon, buti
Lox beginners, they both invitce tyvanny and tech-
unlagical pricsthoods. Since cven In the short
tun, water is morc important Lhan electricity,
wherever possible, we should avofd centralization
of wabter delivery,

I cneourage you to step en Lhe neck of Lhis
expensive madness now.

Urbanization of Agricaltural Land

One million acres of America's prime farm-
land and two million acres of lesser quality
agricultural land are lost Lo highways, houses,
shopping centers and other urban development
each year. The stabe of Kansas has eighl perw
cent of Llhe prime agricultural land in the
United SlLates. Unly Texaz has more. Our of
480,000 total acres in Saline County, 371,000
acres are prime agricultural land,

Twenty=eight peopte came to The Land on the
evening of FARTH DAY Lo hear Duane Goorend
{(District Conservalionist im Saline County),
Dana Morse (Salimc County Planner), and Joyce
Fent {a wcmber of the City Planning Commission
representing the arvea wilhin three miles of the
clty limits), discuss atLowpts to prevent vrbape
ization of agricwltural land in Saline Coumty,

Lveryone became actively invelved in a
discussion, moderated by Steve Burr, about how
the dreawr of "two acres and independence™ can

be destroyed by proposed selutions, such as
ten or forty acre minimum lot slze Lor any new
homes bullt In the country, or prevemnring mew
watar disiricts from forming. An alfordabis
place in the country may mot have water, bul
water districts enable Mothor Farth readers to
move ouft and pipe watcr in. The Tarmers' Home
Adminislration was given the job of helping

Tarmers form wator districts. TL is now enab-
ling land speculators to build housing develop-
ments., FHA has not filed envitotmental impact
Statouments unless forced to do so as itk was in
Saline County.

NMomesteaders may in reality take beltoer
care of the so0il than wheat fammers, and their
land is not lost agricultural land {f they grow
gardens and orchards., Howewver, onec openesd up
for vesldences, farmland Loo easily heconcs
rural suburbia, inhabited by people who love to
ride mowers. The growth=inducing impacl {reads,
schools, sewers, gas stations, five departments,
ete.} 13 hard to rcalize whem the [ivst hotse
gocs Wp im a vural area,

Tiie EARTH DAY progtram was the first of
several discussions on this topic which we plan
to schedule at The Lamd Institute io 1980,

PRIME AGRTCULTURAL LANDS SYMPOSIUM 48

The Salina Chapter of the 50ll Conservatisn
Sociaty and the Kansas Association of County
Flanncrs are sponsoving a symposium on Prime
Agricultural Land on October 17th, 9:00 A.M. to
4:00 .M., at the Red Coach Tnn in $alina, Kan-
sas. The registration fee 1s $15, which
includes lunch., Wrilc Duane Gocrend, Soil
Consetvation Scrvice, 760 5, Broadway, Salina,
Kartzas 67401 for more information.




Prairie Fe

FLaura Jackson

the Ground of
the tigtle of
a prairie program planned and produced by Jim

"pPraivie Roots, Heman loots:
pur Cultnre and Agrieulture’ wa
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Petersan and Terry Evans opm the evening of June
z, 1979, under a grant to The Land Inslitute
from the Kansas Committee for the Tumanltles.
The Saturday program at Lvans Ranch was tallowed
by a Sunday open house, petluck dinner and
specches by Hunter Sheldon (Lovins), Amotry
Lovins, and David Brower st The Land. Friends
of Lhe Earth members in the vegion werc invited
to meet Friends of The Land. The weckend was
such a success that The Laud Tonstitute decided
to make it a yearly event.

Although all interested persons werce wel-
'80 was not advertised
There
was Tlo grant money to support i1t, so The Land

come, Prairie Festival

45 a public evenk as it had been in 1979,

charged minimal registration fees Lo meet some
Pralrie Feslival ‘80 invita-
tions were mailed to ¥ricnds of The Land, mem=
hers of the Prairicland Foed Cooperative; the
Smoky Hills Audubon Spcicty, other knownh envi=
ronmenlalists and alternatives groups in Kansas,
and regional members of the Wew Alchemy Tnstitute.
Terry Evans' photogvaph ol a fairy ring at

of the expunses.

lhe Fents® prairie was featured om the invitaticn.
The fairy ring, a beautiful, natural phenomenon
on the prairie which inspires awe but has a
sciontific cxplanation, was the symbol for this
year's festival, The combinatien of sclenee anrd
wonder is importanl to an organizatlion on Cape
Cod, similar to The Land lmstitute, the liew Al-~
Chemy Inatitule; and the director and co=founder,
Dr. John Todd, jeined the celebration ol the
prairie ccosystcem and prairie folk as the special
guest speaker on Sunday afternoon,

Like any outdaar cvent, the fate ol the
May 3l=June 1 Prairie Festival was governed by
wealther. As the first compers and picnickers
began arriving at five o'clock on Saturday, thc
clouds that had been hovering sercnely to our
north hegan to look morc busincsslike as they
marched toward uws. Abont Lwenty-[ive campers
zet up tents in a brisk wind, and newcomers
inquired nervously about the forecast. Nevers
theless, Friends of The Land and other prairie
lovers galhered in small groups at different
spots to cat their pienic suppers before the
[irst official event of the weekend, a concert
"Hanson Pickin Bluegrass'' of Salima.
lemcing at the advancing clouds, the musicians
wondered if they would be able to go the length
of the performance before their speakers wete
zapped by a belt ol lightning, but they played

given by

their toe-tapping, sing-along music just the
A strong south wind Fought for contxol of
the microphonc, hut the clouds kept coming from
the north. Il was an evening of uncertainty.

Wes Jacksoen intraduced the open mike session
for musicians and speakers who wished to share
their love for the prairic or their clforts to
protect ils life, culture and future. Steve
Burr discussed activities of the Smoky Hills
agdubon Socicty and the political force of the
Yational Audubon Society as a protector of the
environment. Dick Courter described the efforts |
of the Alaska Coalition and Bill Whitncy spoke |
about prairie prescrvation and the new Prairie |
Plains Besourtce Center in Aurcra, Nebraska.
Lukens of the Kansas Orpanic Producers, Dan
Bentlay of the Lawrence Appropriate Technolopy
Center, and Mary Anm Powell of the FPrairieland
Food Cooperative ocutlined the activities of

Sanc .
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Stan Tippin, John Crafl, Jim Pelerson and Marty
Bender sct up a screea for the slide show,

their respective organizalions. John Crall
Lalked about the potential fov wind energy in
Fansaz, and Paul Johnson, legislative advocatle
Lor the Kansas Legal Services in Topeka, talled
about effarts to monitor the Ransas Corporation
Commission in its regulation of cleclric ubile
ities, Mari Peterson descvibed the county
energy planning project which she and UHanue
Tegtmeier of the Mid=America Coalitlion for
Energy Alternatives are organiving. Maure
Welgel and Dana Jackson spoke ahout the impors
tance ol involvemenl and network support.

By this time, evening had [allen. - The
clouds which cmclosed us to the kovth , west
and eas! were owinous, but not immediately
threatening, Jim Peterson closed the program
with a showing of the slide/tape presentation
created [or the livst Prairie Program in 1979
by Dr. Robert Regier, Chairman of the Art
Doeparimont at Bethel College. The song of a
meadowlark and slrains of a [lute drvifted out
over the hill; the callage of colovr slides
competed with the silhouette of a thunderhead
lit by lightning or the darkening western
horizen. The slides showed us brighl [lowers
and cleatr, sweeping landscapes, but the clouds
woere low arvound us, and the wind was persistent.

The tornado sirce souaded in town Lhat
night. Tent campers in the orchard were on
alert to retreat to the first flooe of Lhe
building il necessary, MNo tornado approachcd
out Immediate area, but some houses were damaged
north of S5alina. The people who came to the
prairiec fesrtival were lovers of the prairie, her
protectors and defenders, yet they were com-
pletely at her mercy that evening.

Marl Peterson helps Sunday guesls regisler,

The proverbial dawn did nob break bright
and clesr, but still no raln threalemed, Lhe
wind was down, and the sun's rays were cooled
as Lhey fillered through light clouds. The
morning bagan with tours of The Land and explan=
ations of the agricultural experimenlis, Then the
175 or so wisitors had an cpportunity to attend
two of three, forty-five minute worlkshops on
wind pewer, intensive hed gardening, or pra{rie
wildllower identification,

Johm Graft, forter research associate who
Installed both the Jacebs and the Wincharzoer
wind penerators at The land, answered questions
about the machines at The bLand and the future
of wind encegy,

Two spring semesler students, Stan Tippin

and Michael Chapman, a student from the Univ. of
Califarnia, Santa Cruz, Garden Project, and
research associate Kelly Kindscher demonstrated
how to douhle dig a French intensive bed in a
section of the garden. They alse ficlded general

quesiions about composting and orgzanie pardening.




Wes explains Fastern Gamagrass research on tour.

Marty Bender, Dircctor of the Herbary,
started his workshop ameng the rows of pvaizie
perennials by discussing basic flower and leaf
identificalion. Then he toole the participants
across Lhe road to a lightly-grazed pasturc and
taughl them to identify Wild Blue Indige, Pens
slomon, and other prairic wild flowers.

The workshops ended at 12:45, Children and
food were huslled down to the plenic arca for
an unusual pot luck dinmer. No jello, cool whip
topping or hot dogs could be found. Sprouts,
fresh parden vegetables and fruits, and wholc
wheal bread ate Lhe staples of a "New age' pot
lueck., Aftcr lunch and some pleasant communfon
among, ihe kindred spirits pathercd there, Wes
Jackson introduced John Tedd.

Tadd besan with an account of his metamor-
phosis as a passive "doom watcher” inte a scien~
List actively searching [or holistic alterna-
livea to our clvilizatior's path to self destruce
tion., He attended an enviremmental conference

stocked with, scientisls whose concerns were

Jimited Lo their own specialiuzed disciplines.
The cogclusion of each was that his or her study
required mere cxtensive, expensive research Lo
validate it. Wo one would breach "his field"”

to examine problems in a bvoader way.

Another experience which helped him form-
wlate lhe central ideas upon which New Alchomy
are based came in the Tortm of a graduatc course
that he Laweht al San Diego Statce University.

He and his graduate students tried to come
up with a program Lo make some dry, rocky, ranche-
land Just north of the Mexican border a liveable
place for a community interested in being rela=
tively selfwmsufficicnlt, Their efforts woere in
vain until they decided Lo learn how the ecow
system of the area worked. When they took a
closer look at every aspecl of the 1ife there,
théy discowvered the presence of a water=loving
plant, indicating & deep aquifcer, and certain
other plant associations which suggested Lillable
snils. Gradually a design cmerged based on what
they had learnced From the eavth.

The concept of the earth as Lutor and
pattern led to the founding ol the Kew Alchomy
Tnatitote on Cape Cod and the comstruction of
the Avrk, a large, foodeproducing selar green-
house. Within the Ark, the New Alchemists scl
out to "miniaturize the earth.,” In ovrder io
gimulake the opccans' (70% ol the earth) coatri-
bution to the biosphere, they built ponds
stocked with Tilapia fish and "=zeeded” with pond
water from dlfferent parls of the counlry.
Eventually about fiftecn species of algae were
established, among them speeics that proccssed
nitrogencus wastes. Observing that continuous
circulation of a water system 18 neccssary for
higher preoduclivity, the Alchemists established
a closed loop of conmecting ponds, so that waler
movemen would rvescmble a meanderibg river. A
species of tail-thumping carp woas added to cir=

Taurs hegan by the dump rake.

Wes Jackson introduces MNew flchomist John Taodd.

(34}




culate waler vertically in the ponds, Terres=
trial elements such as insccts and vegetation
were also added to the sysiem.

Happilty, the aquaculture systems Inside
the bioshelter resembled the fresh and saltwater
systems oulside, not only as producers of hirh
prolein food, but also as heat sinks, When rthe
ponds were raised above ground im transparent
tanks, they scrved as living low temperature
furnaccs. Thirtcen ponds pvovide winter heating
Tor the Cape Cod aArk,

John Todd told a wery intercsted audicnce
about other work of the New Alchemists, including

Friends of The Land

The Triends of The Land have bean extremoly
important Lo The Land Institute. Many helpcd
tollecl matevials to build the first building;
wany donated time and labar after that building
burned to help start reconstructing the class~
room/library/shop., Triends donated books and
meney to help develop another 1ibrary, The Land
nceds these friends, and now friends Llao.

The Land Institute is a private, sducas
tional=research organization, financed by student
tuitions and private gilts, Contributors receive
THE LAND REPORT, any special publications, and
notices of interesting events sl The Land., Thc
Land Institute is a nonwprofit organization, and
all pifts are tax deductible,

the conseruction of the Ark on Prince Edward

Tsland financed by the Canazdian government, and
the recent research to develop an agviculture
that simmlates the [ovest. They are creating
an "arboretum of economiec trees' at New slchemy,
trying Lo find varieties well adapted or adapt~
able to their climatic conditions.

Then he described his newest project, a
sailing ship designed to transport live fish and
trce seedlings around the world lo areas of
impoverished genetlc stock. (For a detailed
account of his plans, see the Fall 1979 issue
of Cobwolution Quarterly,} A symhol such as
Lhis would capture the imagination of people
all around the world, bringing them a keener
sense of thc earth as a global willage.

At the end of the speech, Dana and Wes
Jackson presenlcd John Todd with a color print

of the photegraph by Terry Evans of the fairy
Ting that was the symbol of Prairvie Festival ‘&0,

Todd’s speech was a testimomy [or the spce
cess ol using the earlh's nateral syslems as
mortels for human endeavers. He subslantiated
our convictions that the alternatives we seel
are net to be lound in the imagination of science
fiction writers or the reductionistic research
of "Science" with a capital 5§, but i1 our own
holistic understanding of natural systems and
the problems at hand.

The listeners responded warmly, recaoge
nizing that the work dome at New Alchcmy and
the work done at The Land Institute and in
cach of their own organizations was part of [he
same canldron [rom which the Philosephet's Stone
would slowly cmerge. We were all made to feel
25 lellow now alchemists, cooperaling In the
synthesis of a new age liveliheod bascd om
sustainahility,
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of the

The beaubiful greenish blossoms

GREEN ANTELOPEHORN (Asclepias

viridis} may be over=looked because of

its less comspicuous color and also
hecause the plant is low and spreading.
The flowers form large clusters along

and at
ieaves
ing to
ennial
May to

the ends of the stems. The

are easily recognized as belonge-
the milkweed family. This per=-
prairie plant blossoms from late
July,




