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Third Term i,ﬁq_}mp.ﬁ.eﬁ:ed

The fall term officially began on September
12, although students arrvived Sunday evening,
September 11 for a welcoming dinner. Dave Kearns,
Daykon, Ohio; Mel Stampe, Cincinnati, Ohio; Jim
Peterson, S5aling, Kansas; Carcl Craft, Hillsboro,
Ransas; Michele Adams, Dallas, Texas; Maureen
Hlosey, 0ld Hickory, Tennessee; Biil Elliott,

Providence, Rhode Island and student/research
associates Marty Peters, Salina, Kansas, and John

_ Craft Hillsboro, Kansas participated in an
orlenLation session on the first day and began
the regular schedule on Tuesday, September 13,

The daily schedule tequired students te be
at The Land from 8:30 A,M, yptil 3:00 F.M. Each
morning the group discussed assigned readings or
topics presented by guests and conferred on
‘projects. After lunch they worked on individual
or group projects. For several days early in the
session, everyone helped plaster the newspaper
bhouse with a secound layer of concrete. Weather
conditions sometimes altered the schedule,

By the end of the second week, individual
projects were chosen, BEill Elliott decided to
work with John Craft and Marty Peters on wind
energy. Mel Stampe chose to study solar emergy
and build a hot water system for eventusl use in
the first story kitchen, Michele ‘Adams started
a- gardening project by bu11d1ng cold frames out
of straw & hay balées and covéring the top with
patio doors. Jim Peterson prepared an area of
ground for a spring plantlng of sorghum to make
molasses and also worked on the Priirie Project.
Dive Kearns decided to experlment with: tamped

;earth and build walls for the Indian Houseo,:
Maureen Hosey and Carol Craft chose tb. Work on
thé Prairie Project with Wes and Jim.. ATL of
these projects are described inm this REPORT

‘The routirie was -broken acca51onally by a
5pecmal visitor who madée a prosemtation and _
answered questions. Students heard H. Q. erght,

etited labor official,’ talk about labor and.. the
env1ronment and Rev. Cassell, religion prnfessor,
talk about the nature of evil in man and how it
relates to environmental probléms, Tom Durkin
taiked about Roussesu and his philosophy. TerfY

"Evans shared her photographs and discussed the
vilue of photography in developing and expressing
the holistic view of the earth, Allen Edgar,
student in architecture at K. State, came over
one afternoon to explain the potential for
construction out of sulphur ash, a by-product
in oil refining. Roy Yost, an 85.year old friemd,
gave some special advice the day he was our puest:
"Don't buy on imstallments, and keep moving." Dr.
Paul Sears spent twe mornings at The Land, and

Malcom Wells, an afternoon {described in more
detail elsewhere in this REPORT}. Charles and

Carol, Mel, Leland, Jim, Wes, Maureen and Bill

Marty Jenner from the University of North
Carolina at Chapel Hill joimed the circle near
the wood=burning stove on December 16, and Marty
led a discussion about the American food industry
and the way the censumer and the producer are
victimized by momopolistic food profiteers.

Some of our visitors to The Land were here

for a shorter time and did not make presentations

but talked informally with students, Diane
Simpson, Robert Rierdan and James Hall of the
Salina City Energy Use Committee came to*The Land
with Steven D. Harris, new Directer of the Kansas
Energy Dffice. Ramsas Speaker of the Housc of
Representatives, John Carlin, whe lives nearby in
Smolan, dropped by one afternoon for a look
around and a chat by the stove.

Students from The Land also traveled to
other places and met with interesting people,
Early in the fall, they wvisited the Sand Prairie
near Newton, Kansas, and later, the Konza
Prairic and the Plant Materials Cenlter near
Manhattan, Kansas, They went to Kansas State
University to seec z film about the New Alchemists
and then on to Home City, Ransas, to tour the
orgainic farms of John Vogelsberg and Al Ketter
where they feasted on watermelon. They examined
the alternative shelters built by Leland Lorenzon
near New Gottland and John & Carol Craft mnear
Hillsberc. Marilyn Jones of Peabody, Kansas,
graciously received them one day and shared her
knowledge about growing sheep, shearing wool, and
spinning and dying yarn.

We judged thisz to be a highly successful
semester. There were 1 dividual accomplishments
and seme failures, but students learned from these
experiences. Ag they shared in the discussions
and in the physical work, a community spirit of
waritth and helpfulness evolwed, The semester
ended with a joyous Christmas party pn December 17,
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THE LAND...

Third Term Completed...ve.ounu.. G annansuea 4
New Directions on Lhe Prairie: The Land 8
Summer Program. ..... vicsensrmnas reaeauau .3% :
COMMURLEY PrOgramiS.ssssennssans isamsccinan ..B;E workshops which Eocus on speclallged areas such as
Prairieland Tood Co-op Orgenized....... coeenn 4B wind energy, solar energy, ecological shelter
ddventutres in Conservation with Paul Searsf...5-f design, or construction with waste materials.
. : : § In June, 1278, there will he two workshops,

ﬁALTERNATIVES IN ACRIGULTURE . i.one on solar energy, June 6-10, and one on wind

b E energy June 13-17. The programs run from 9:00 A.M.
A Cold Frame Garden. PR voesb E to 5:00 P.M. Wonday through Thursday, 9:00 to noon
E;TE?E;E: Eiagzgng-T;eHStgroro? anx °°°°°°° vo7 d on Friday and include two evening sessions on

% Prairie Fam'....oscn.s %“°°“°°°’°‘° """" 85% TULgdgia??dfzzuiiia;;rkqhops will include Wes

5 First Efforts Toward Establishing a Prairie...9 % Jackson and research associates at The Land; John

ﬁ Soil Loss and the Search for & Permanent : Craft, Marty Petcrs and Mel Stampe. Ted Landexs

; Agricultuxe..... R cee10 % of New Life Farm, Drury, Missouri will assist with

Kansas Organic Producers' Anmual Meeting,....

the solar workshop. Wind energy experts will be

| ALTERNATIVES IN ENERGY

Building a Selar Hot Water Heater......

Y

T 5

veareo 17

present for certain sections of the wind workshop.

Instructional materials will be provided.
For further informatiom, write to The Land

The Land Institute admits students

Lighting the Path with a 5ix Volt Generator ]8'3 for a brochure. :
Consumer-Utility Conference.....ceaass PR K v of any race, color and national or ethnlc origin.
Energy WoLeS,..icorisonensconnaconaannananos ,.¢20:3 @
Wind Power Research Project..vsesessaserone-«20 R C(}mmunlty Programs
& % The main educational endeavor at The Land Is a
EALTERNATIVES IN SHELTER & program for eight to ten college-age students who
: Farth Walls on the Tndian House ..a.,,o.....zli spend all day at The Land. However, during the fall
! A Talk with Malcom Wells sbout B semester and inte January, special programs open to
) Underground Houses Zlﬁ anyone in the cormunity were offered in the evening
: The Crafts" Hay Bale HOUSE. e eaosnsonnnsasssall and on Saturday. . . . .
é The "Doings" Building HUMBET 2. o vennsarasoddt Two sets of discussion evenings engaged parti-
3 . o B cipants in the ideas of The Genesis Stratcgy by

H
i
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*Frlonds of The Land

Special Events at The Land..
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sJan Peters, Michele i
Adams, Carol Graft, Maureen Hosey, Wes Jackaon, i

Stephen Schneider and Should Trees Have Standing?
Towards Legal Rights for Natural Objects by Chriss.
topher Stone. Dana Jackson led the first discuossion
about world climate and how it affects food supply.
Karen Black, Salina attermey and member of the
board of directors of The Land Institute, and Wes
Jackson guided the consideration of Stone's propo-
sal,

A Saturday workshop on solar collectors for
do=it=yourselfers attracted a group of capahble
people who spent the day discussing basic principles
of solar energy as wall as practical aspects of
solar heating. Wes Jackson and Mel Stampe werc
assisted by Jack DeBacker of DeBacker Sheet Metal
in Topcka who shared his expertise in the instal-
lation and maintenance of heating and cooling
Systems.

Three lectures on famous naturalists
well=attended in Januaty in spite of some
snow, Wes Jackson opened the series with a lecture
on John Muixr, founder of the Sierra Club, B3teve
Burr, a wildlife biclegist and member of the board
of directors, talked about Aldo Leopold in the
second. The third lecture on John James Audubon
waz given by Dr. Albhert Robinson, fowmer biclogy
professor at Kansas Wesleyan and now an ecological
speecialist with the Kansas'Weed and Pesticide Divi-
sion of the state Department of Agriculturc,

See the Speclal Events calendar on the back
page for announcemsnts of spring programs.

~ {3)
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Prairvieland ¥Food Co-op Organized

On Janwary 13, approximately fifty people
attended a peneral mecting of the Prairieland Food
Cooperative at The Land Institute, Steve Palmer
explained the objectives and advantages of a food
ca-ops Jan Peters conducted an orientation session
on group ordering and distributed order shects,
After the meeling there was a get-acquainted time
wilh refreshments provided by the steering
commikttec, )

A volunteer steering commlttes hegan meeting
in the fall to organize the food co-op after a
study and survey by Jan Peters revealed that thcre
was sufficient interest In the Salina area.
Members of the steering commitice are Tom & Janet
Renich, Fred & Ruth Elliott, Tom Pilarzyk, Andrea
Hartenberger, Barb MeKenzle, Sue Leikam, Garnet
Zamboni, Jan Peters, Steve Palmer, Diane Simpson
and Dana Jackson. At the October 26th meeting,
the steering committec adepted the name "Prairie-
land Food Cooperative” and appointed Steve Palmer
chairman, and Jan Peters secretary/treasurer.

They established puidelines for membership and
work requirements and drew up a tentative budget,

The committee set & goal to open a storefronk
by January 1, 1978. The members began to look for
a possible store site with adeguate parking and a
minimum of bullding repairs needed, Several sites
have been investigated, but so far nome has’ been
found suitable, The committee is still actively
searching and would appreciate recelving inmfor=
mation about available buildings from anyone,

Uatil a good store site is found, the food
co=0p will be doing group ordering on & menthly
"bas{s. Food will be obtained from local producers
whenever possible (e, g., cheese from Tescott) and
will alse be trucked in by the Wew Destiny Fede-
ration of Co-ops Warehouse in Fayetteville,
Arkansas. The first order must be in by January
28 for delivery February 9 and distribution on
February ll. Anvone can order once Hefore we are
in the store without paying Lhe membership fee,
but thereafter must join to order food., Those not
interested ian group ordering, but wanting teo
patronize the store, are encouraged to pay their

© 510/%5 now and help us be able Lo pufchase equip=
Jment, make repairs, ot whatcver is needed Lo get

the store going.
The lifetime membership fee 1s $10 a household,

.85 single, or $3 for persons sixty-two yearsz av
“older,

Members will be owners of Lhe co-op and
their opinfons will be important to the ongoing
decisions and business of the co-op. Working

" members, those who put In aboul Lwo hours a month,

will pay a 23% tuark-up over the cost of the food.
Fon=working manbers will pay a 75% mark-up, and
nonemembers will pay 100% {walk-in customers at
the storefront}. The mark-up will be used ta pay
the expenses of the co=op, such as the price of a
scales, paper sacks, order sheets, =tc. Extra
money after expenses will be aceumulated as starte
up capital for the store. In mosl ecascs, purcha-
sing in bulk through Lhe co-~op will afford lower=
thanesupermarket priccs Ior items of comparable
quality to working members, The co-op will always
try te get the best food (organic wheneover possible)
at the lowest price.

To obtain order sheets or morc information,
contact the Prairicland Food Cooperative atb Box
425, Salina, or call Jan Petexrs at §27=-9943,

Somme 1lems available at this time through
group ordering are organlically-grown ralsins
and ecurrants, sunflewer seeds and grains., TFlours,
garbanzo, Lima, mung and soy beans, Koudsen's
fruit juices, carob powder, veast, dry milk and

honey can also be purchased,
Jan Pelers

* . “F
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Land Associates are
Rescurce People

During the winter months, Land Institute
associates will he participating as resource
people in varicus workshops and seminazrs,

“John Craft and Marty Peters will attend the
Wind Energy Workshop organized by Demnis Keim in
Lipceln, Webraska on February 21 and 22, They
will report on their wind study for thc Watiomal
fenler [or Appvopriate Teehnology.

Jim Petersom will attend a scminar for farmers
entitied "The Earth s the Lord's," on Febroary 17
and 18, He will conduct a workshop on February 18
called "Conservation of the Farmer's Watural
Retources," This program is sponscred by the
Mennonite Central Committee and will be held In the
Alexander Wole Chuvch, near Goessel, Kansas, one of
the eldest Mennotnite churehes in Kansas.

On February 1§, Wes and Dana Jackson will
participate in a seminar on food and world hunger
at the Tirst Presbyterian Church in Salina.

Puring February, Wes will alsa be talking to loecal
civic groups and the Audubon Society in Manhattan.
On March 2 he will give the opening speech for the
environmental law seminar at the Washburm School
of Law in Topeka, Kansas.

[ R

Adventures in Conservation
with Paul Sears

The first hard freeze had not occurrcd when
Professor Paul Sears visited The Land on Ockober
11. We showed him the experimental village area,
then walked through what was left of the garden,
Dr, Sears enmjoyed cating tomatoes and green
peppers picked during the tour., The sharp wind
that morning signaled the demise of summer gardens,
however, and before dawn on October 12, the tomato
and pepper plants were black from the frosi,

Professor Sears genercusly shared his wisdom
and wil with Salinans. In addition to talking to
students during a soup lumch, he met with local
biologists for dinner hefore his public address
at the Salina Community Theatze the evening of
Qctober 11,

The topic of Professor Sears' address was
"Adventures in Conservation."
guished career as a botanisteaecologist and conset-
vatianist¢, Dr. Sears served on the faculties of
Chio State University, the Universities of Okla-
homa and Nebraska and Oberlin Cellege, and was
chairman of the conservation program at Yale prior
to his retirement. His most famous book, Deserts
on the March, was first published in 1935 and has
appeared in several editions,

In his speech, Dr. Sears traced the develop=
ment of the conservation movement as he had
observed and participated in it, Of special
interest was his description of the Friends of
the Land, a group organized in 1940 to help
promote soil conservation and aid the ncew U, 8.
goll Conservatlion Agency. Through a gift from Dr.
Wendell Wickell, The Land Instikbute now owns a

During hig digtin-

fpatchy product of a leng and checkered past,
Hall, we must eat, a vulgar necessity whose rules weref
flie operation a billion years ago."
B the Living

good collection of the Land Quarterly. To prepare
for Professor Sears' visit to The Land, students
studied several articles by Paul Sears which were
published in the Land Quarterly.

Evervone at The Land had an opportunity to
learn from Dr. Scars again during the morning
session on October 12, The discussion covered a
wide range of topics, from the importance of
precise language, to the mining of fossil water,

. to the extravagance of space exploration. ''The
human race has a positive genius for learning

the hard way," he said, and then wenk on to
express his opinion that although Americans arc
capable of being gemerous, probably no substantial
change in our pattern of environmental destruction
wlill ogccur unlexs forced.

Michelle, Paul Sears, Mel, Maureen and Carol
iooking at the cold frame garden.

s TR R
technology at our service.

our bodies are stone-age bodies, if as good, our

minds no better than the Greek, and our marals the

Ahove

{(From "Darwin andi
1550, )

Landscape"
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Alternatives i Agriculture

A Uold Framé {zarden

After the garden at The lLand had succumbed
Lo insects, neglect and frost this fall, therce was
still one bright, greven spol remaining, the garden
under glass.

I came to The Land Iustitete hoping to gain
some garden "know-how' while pursuing my major in
nutrition. The best place to start in stadying
nutrition is from the beginning, where food is
produced. I arrived at The Land Loo late 'to’ plant
a fullmscale garden, so my project became A.cold-
frame gardem, BRI

Many frames that I read sbout were madc from
new or teeyeled lumber and old windew panes, . At
The Land Lhough, there was an abundance of straw
and hay bales and glass patlo doers, so I adhered
te the general philosophy abt The Land and used the
malerials at hand.

The patlo doors measured 4' X 6%', 1 used
three side by side, which determined the size of
the Trame and pavdening area. Approximately
seventeen bales, each abour 3 X 1" X 15", were
uscd. I stacked them two bales high and four
bales long for the back north wall, and one bale
high, four bales long for the south front wall,
The ecast and west sides were built vp as neaded.
Stakes were driven Inside Lhe frame against the
back wall for supporting the stacked hales. The
finizhed planting area measuved 12' X 5' 8",

The frame was buil bt on fertile garden soil,
just east of the "Doings" huilding, so soil
prepatalion was simple. We roto-lilled lthe area,
then added sand for improved drainagé and
compasted manure for fertilizer. The area was
roko-tilled again belore the [rame was sel up.

On Septemher 22, I planted three rows of
cool-wealher vegelables: Black-secded Simpson
leaf lettuce, Detroit Dark Red heets, Sparkler

I attached a scaker to the hose and arraoged it
ingide the frame avourd the plants. With the
soaker [ could water without kbakiag Lhe patio
door covers oll the [rame.

"M As the days grew colder, T placed eight, one
gallon plasklc Jugs, paiwled black and [illed with
water, inside the [rame between the vows, The
jugs functicned as heal sinks to hold the sun's
watmth longer inside the [rame. Ton late Novembear,
just before Thanksgiving, ancther layer of doovs
was placed on the top, and the ariginal seventeen
bales were supplemented wilh wore hay Lo provide
extra insulatien.

Ot Deccouber 6, Lhe Lemperalure dropped te
50 overnighl ocutside the [rame. By mid-movning,

“the Lemperalture had reached 24° F in the sun, while

the temperaturc inside the frame had risen to 32% T
The Creezing temperabures did little damage to the
sugar peas and letluce. The ground did not freese
inside the cold frame; thereforc, the boets dnd
radishes were not affected.

A warm spell the following week brought the
temperatures up inte the 40-50° vrange and warmed
the soil considerably. On December 13, I transe
planted five broceoli and [ive cabbage seedlings
into the cold [rame, 7The seedlings had been
started In seed flats placed in the south windew
of the Jackson's living voom.

We harvested some delightful crisp lettuce
and some radishes in Wovember. Although the
lebtuce stayed alive during the very cold weather,
it did not grow much and the harvest was sparse,

I zuspect Lhe daylight exposure was too hrief and
the weather too cold.

Theve were some drawbacks in using the hay
bale struclure [or a cold frame. The balez did
settle quite a bit and spaces and cracks needed
to be filled in with extra hay now and then. The
fromt wall cast a longer shadow than anticipated,

radishas and Dwar{ Grey Sugar peas. The glass and decreased the amount of divect sunlight on tho
was placea over the frame, which was orienzed plamts. The patio doors werc too heavy and
towatds the sun cxactly like the '"Doings" building. awkward for one persen to handle. They had to be

completely removed hefore auy work could be done
in the cold-frame.

There were [cw problems with insecls, except
for a few long-lived grasshoppers carly in the
£all. However, another critter, cither a rat, mole
or perhaps a gopher, found the cold frame to be a
convenlient winletr refupe. He burrowed beneath the
bales and camc up into the cold frame, causipg
damage to the roots of the supar peas, which seon
wilted,

In spite of the drawbacks of thiz cold-[rame
structure, il was economical and quick to bulld.
The hales held uwp surprisingly well, and the patio
dooTrs were large enough to cever an area of conve-
nient size. With certain ifmprovements, this cold-
frame could cnable a gardener to cxtend the growing
season in the fall, and begin cultivation very
early in the spring easily and stuccessfully.

Michele Adams
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Companion Planting —

a Help or a Hoax 7

In explaining the prairie project to visitors
at The Land, I've heard Wes describe it as dn
experiment in companion planting. To find oub more
about how this subject applics to what we are doing
nn-the prairie plots, -I have gone thrqugh'most of
the lssues of Orpganic Gardening and Fafniing from
1964 through 1977 to see whal's heen tried, what
objecltives were heing sought, and what kinds of
regulls people have beon having. ho doubk,
companion planting has been a popular subject and
pardeners have heen eaper to share successful
attempls with readers.

By far the majorily of articles 1 found om
companion planting were relatively short, written
by home gardeners who had tried a certain plant
combinabion and had gbtained some pesitive results.
Almost all of the articles dealt with alternatives
to chemical pest control that the writer had
dizcovered in ecompanion planting. Of course, Mmany
articles repeated plant combinations that had been
successful as pest repellents. Some of the more
common ones fell into three categories: 1) herbs
protecting vegetables; 2} [lowers protecting
vegetables; and 3} two kinds of vegetables
protecting ecach other. Examples from the first
category include basil with tomatoes, savery with
beans, and mint wilh cabbage. Flowers which arc
general pest repellenls for any neighboring wvege-
tables ineclude nasturtivms, petunias, corecpsis,
and asters, Some mutually hemeficial vegetable
combinations are radishes and any vining crops,
potatoes and snap beans, tomatoss and asparagus.
And, of ecourse, a number of articles were devoted
entirely to the pest repellent qualities of either
marigolds or garlic. Marigelds arc most noted for
their ability to control nematodes. Garlic was
portrayed as the most effective and generally
applicable of all companiocn pest repellents, It
was.most often claimad to be a good chaser of
aphids, but also as a protector of any neigh-
boring vegetable, -

There are a few things about the nature of
the articles which left me questioning the
validity of the writetr's conclusicns. I don't
question the fact that what they are reporting
actually happened as they are tellimg it. I'm
only guestiloning whether or not they have dome
encugh experimenting to be encouraging wide-
spread use of their methods, My contention 1s
that there are variables which were not discussed
in any of the articles that might have a bearing
on the conclusions that were drawn.

One of these variables is the weathar, Fow
of the writers even identified cxacltly where in
the United States they werc. And hardly any
deseribed the weather frends where they were
gardening, the length of the growing acason, when
it occurs, and what effoct thesce mighl have on
cevtain plant combinations thal would be less
applicable in other parts ol Lhec country where
weather and growing season may be quite different,
The weather would also have a bearing on insectl
poputation, anclher variable. An extreme in
wetness or dryness might have an influence on the
populaticn ol dnscecls Lhat are predaters of insects
thal are garden pesls. 4 drastic change in papu=
lation ol predator insecls wouwld certainly have an
influcnce on the success or failure of certain
plant combinations in a given ycar, One other
variahble to be considered is the use of pesticides.
Lven if the gardener herself does wot use them,
they are heing used so universally that their
effect on Inscct populations should be taken into
account, especially if one gardens in an area
stirrpunded by fields on which pesticides have been
applied.

There were, however, a fow other articles that
dealt with the subject in a more scientific and
experimenlbal manner. Instead of starting with the
assumption that certain plants like some plants
atnd dislike others, these writers toock Lhe
approach Lhal ccertain plant combinations are
mutnally bencelicial because the demands the two
plants make on the environment are complementary
rather thap competitive. An cxample of this is
some rescarch being dope in Cuba, reported in the
Januvary, 1971 issue of Orpanic Gardening., It was
ftound that the lygus bug, which is a threat Le
cotton crops, has a fondness for sweet tastes and
is therefore abtirvacted to alfalfa. So alfalfa
inlerplanted with cotton turned out to be a good
control. In addition te attracting the lygus bug
away from cotten, they were being attracted to a
crop which alse albracks matural predators of the
lygus bugs, memely ladybugs and lacewings. Another
example of complementary needs beneficial Lo two
plants is varying toolt depths. A deep-rooted
plant can bring sub-sutface muirients closcr to
the surface for a ncarby shallow rooted plant,

By breaking through lower soil strata, ome plant
enlarges the feeding area of the other without
competing for the same nutrients.

Reobert Rodale describes some experiments
designed teo show pessible henefits which weeas
might have for our gardens in the February, 1977
isgsue of Organic Gardening. Wine field experi-~
ments and two lab tests conducted at an agri-
cultural center {n Cali, Colombia have shown that




COMPANTOW PLANTING CONTD, }
weeds have a surprising amount of insecks=
controlling power. Io one of the lab tesls,
leafhoppers were offered bean lcawves alone and
bean leaves mixed with grassy weeds. Fighty per
cent of the insecls woved away from the bean and
weed mizture, IL small ameunts of weeds arc
allowed to grew in the fields, experimenlts show
that insects will be repellied. Tn a planting of
corn and heans togother, there was a forty to
fifty=three per cent reduction in leaflhoppers.
The weeds were controlled carefully, never heing
allowed to reduce yields of corn or heans.
dnothet experimental planting showed that the
presence of grassy weeds In a cornfield Teduced
cutworm damage by sixty-eight per cent. The
zrassy weeds Leptochlos £i1liformis {(feather grass)
and Elcusine indica {erowfoot grass) have shown
the most insect-repelling abilities. They also
seem to be mest effective In Interplanting
situations. When beans or corn were planted
separately, the prescnce of some weeds was not as
effective an insect control as when weeds were
allowed te grow in a field interplanted with both
cora and beans, Rodale explains that through the
process of domestication, the ability to repel
insccts was not a characteristic people were
worricd about breeding inte plants, Because the
ability to repel insects has mot beemn bred out of
weeds, they should be logical choices for
protectors of cur domeslic crops.

crowlogt grass
feather grass

.

A survey was taken of 1000 readers Lo deter-
mitie what thein real feelings about companion
planting are. (Drganic Gardening, Tebruary, 1977)
The majority of people surveyed practice companion
planting because of practical reasons, and not
because they really believe there are likes and
dislikes among plants. The authors poilnted out
that herds, which are planted hecause of assumed
insect~repelling traits, very likely are plants
which attract beeg, which then do a good job of
pollinating neighboring vegetable plants. Also,
if they seem to chase insects away, it could be

T

fﬁa&'the interplauting simply confuses the insects
and forces” Lhem to spend their energies looking
For the plant they ave used to feeding on.

As was pointed out in an arlbicle by Jack
Cogginsg in the Jutuary, 1972, Ilssue, we would
do well Lo take a closer loek at mature to sce
how she does her "gardening.'" In naturce, there
arc seldom wide, unplanted, unmulched arcas
between plants. Usually, plants grow very close
togelher. Different varleties are usually net
isclated from one-another because they mecd cach
other for shade, olimbing support, mulch, soil
conditioning, and vecasionally, repellirg of
insects,

Fasentially, this is Lhe concern behind us
as we work on the prairie project. Our agricul-
tural practices have for too leng ignered the
example nature sets forth In her cown planting
methods. Because relationships between plants
aren't established accidentally, an understanding
of theitr interrelatedness is nNecessary in
patterming a domeslic prairie after what we

observe in the natural prairie.,
Carecl Craft

oy

“Microbes to Mamn:
The Story of a Prairie Farm”™

Tom Putnam of Pale Alto, Calilornia, has
produced a film called "Microbes Lo Man: The
Story of a Prairie Fam.'" We reviewed il at
The Land and highly rocommend iL.

The film deals with the efforts of a Missouri
farmer named Gene Poirot to restore the fertility
of a worn-out prairie farm, and Lo lcarn to farm
in accordance with ecological laws learned by
nearly sixty vears of observation ol Lhe virgis
prairic which adjuined his fameland. Poirot
talks about establishing diversity, abouk Lhe nced
to restere minerals to the soil threough fertilizer,
aboul appropriate technology (he doesn't call it
this though) and about his efforts to nurture
habital for wildlife. He describes his catfish
pond, his quail fecder, and his experiments in
planting cotn 4 an unplowed field all with
enthusiasm and charm.

Gene Polirot proudly peints ocut that his
farming methods make movney for him. Ue is on the
board of directors of a local bank where deposits

Cin the larming community have increassd because

the farmers Followed Poirot's advice.

The film has many lovely scenes, such as
fields of wild praivie flowers, close-ups of
insects on plants, strutting prairie chickens
and the family fishing on Lhe pond. b is an
inspiring film, as Gone Ppirot is an inspizing
man., In his humbleness before mature, he has
become & successful farmer, quile in contrast to
the conventional successful farmer, the conqueror
of nature.

"Microbes to Man: The Story of a Prairic
Famm'" {35 minutes, coler, sound) can be remted [or
540 from Tow Putnam, 2344 Columbia SU., Pale Alto,
California, 94306,

(&)



First Efforts Toward
FEstablishing-a Prairie

The idea ol revestablishing a prairic brings
to mind all serts of ideas as to what the end
resulls will he. Howewvetr, Lthere is more work Lhan
ame may realize in making these ideas a reality.

We began this project by first dividing part
of the [ilflteen acre [ield cast of the Doinpgs
Building into Lwetty-one quadrants, each thirty
weters square, Then seven guadrants, randomly
selected, were planted Lo native pralrie.

During UOclober, Carol, Michele and T
collecled seed [rom Ludian grass (Sorghastrum
nulans) and big blucstem {Andropogon gevardi}.

We began by sinply gathering the heads of each
grass. Although it was enjoyvable, 1t proved to

be time-consuming and alveady much of the seed

had been dispersed by the wind., We finally mowed
and baled a [ield of Indian grass and big bluestom
and havled the bales to the quadvants. The qua-
dranls were disked and the seed was sown. With
the wind blowing, Mother ¥ature did her share in
aiding us disperse the seed. We have wondered if
We were too late in gathering seed and axe curipus
about how many seeds will germinate.

Carcl and I also gathered seed from a few
native species of forbs and legumes, which Wes had
planted in rows last spring, and planted them in
the quads with the grasses. The seeds were taken
from compass planl {Silphium laciniatum), star
thistle {(Centaurea americana}, Heliopsis (Heli-
opsis helqénthnides), sunflower (Hellanthus maxi-
milian), and partridge pea (Cassia fasciculalal,

On December lst; Carol, Jim, Michele and I
visited the Plant Matérials Centcr near Manhatian,
Kansas, to obtain seed. This center, which serves
Kansas, Webraska and part of Oklahoma, is onc of
twenty-twe such Facilitiés in the U. 5. operatad
by the Scil Conservation Service. Variocus Lypes
of native grasses, forbs, shrubs and Lrees arc
grown, tested and releascd Tor such purposcs as

Michelle, Jim, Maureen and Carpl planting sceds

=3
from the Plant Materials Center,

Indian grass and bluestem near Lhe Jackson house.

erosion cotilrul, windhreaks and roadsidc beauti=
fication, Plant materials are brought to ithc
center from nature as wcll as [rom commercial
enberprises. Those plants which are judged
supcrior are increased and then pub out in the
[ield to be tested for performance, Select
plants are harvested and seed iz made available
to commercial growers whe will maintain the seed
stock. Seed is also made available through the
local seil conservation offices,

We spent the merning gathering seed and
viziting with Edie Fadle and Bill Wester who work
at the Plant Materials Center. They aided us on
identification and suggested plants which might
best suil cur purposes. Seeds were gathered from
black Sampson (Echinacca augustifolia), three
species of Monarda, Missouri primrose (Qenmcthera
missouricnsisy, Petalostemum villosus, Peuslbomon
cobea, common gayfeather (Liatris punctala},
Tllinois bundle [lowcr {Desmanthus illincinsis),
and lespedeza {Luspedeza capitata). The majorily
of these seeds are from Ramsas. Since many of
them require a hard freeze for germination, we
planted them outside in rows early in December.

Although we've done quite a4 bit ol work and
research, there 1z 2011l much ahcad, Whether it
be gathering sced, planting, teading, or interna=-
lizing on the lessons of the day, there is a
deeper consideralion. Whal we are about is not
merely rermestablishing a prairic, but rather
allowing Nature to unfold her secrets before us,
ineprporating what we learn with everyday lile,
and cnhancing our relationship Le the earth.

Maureenr Hoscy

i e Hn E R AT AR T rar Xip e T

i "Some day we may need this pralric [lora not
only to look at but te rebuild the wasling széil o
?prairie farms.

Many specics may then be wissing,
We have our hearls in the right place, buk we do
not yet recoghlze the small cogs and wheels,"

i (Aldo Lespold in Round River)
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The Human-kature Splig

MNowhere iIs the human-nature split mare
dramatic than the manney in which land Ls coverced
by vegetalion. To maintain the "ever-normal”
granary, agricultural man's pull histarically has
been toward the monoculture of anntals. Nature's
pull is toward a polyculture of percanials. This
is not ta say that we humans exclude pereaniais
from our agricultural cndeavors,” just 4s nature
does not exclude Uhe annual plamt as part ol her
slralegy to keep vegetaltion on the ground. Cer-
tainly the numercous nut and cllres trees, grapes
and berrics {be thev .blee, black, rasp or straw),
aleng with other perennial planils, arce lmportant
to this agrleultural specics of ours. As Tor
nature, ne naturalist nced remind us that her
annuals are widely dispersed in natoral ecosystiems,

The main purpeosc ol Lhis paper is to consider
the implications of these opposite tendencies om
our earth with an eye to the serious work involved
in healing the split, Nature is at omce uncompto-
miging and forgiving, but we do not precisely know
the degree of her compromize and the c¢xtent of her
[ergiveness. 1 frankly doubt thal we ever will.
But we can say with a rather high degree of cer-
tainly Lthat if we ave to heal the split, it is the
human agricultural system which musi grow more
toward the yays of matuve rather than the other
way around.

Bills Must He Paid

Mature reowards enterprise on a limited scale.
A wecdy annual is epterprising. Nol only will it
cover bare ground quickly, but 1t will yield an
excess ol potential chcergy besides. The main
reason our mesl impotlanil ecrops originated as
weady annuals beecomes lmmedlately obvious when we
examine the natural history of an anmual plant.
An anmual, by definition, must complete a life
cyvele within a year.
Lhe anoual carries more genes for fitness than for
flexibility. A small amount of amnual vegelbabive
biomass promotes Che preoduction and survival of a
rather large number of seeds dutring a growing
season. This is uvsually assured by one of threc'
ways or even a combination of all three: (1) the
storage of plenty of food in the szeed, (2} the set
on of many seeds and {3) the ability to colonize a
disturbed area, Many pcrennials may have these
three chéfaéteriaLLcs, but it is less critical [or
them to come through in a particular season, for
there is always another year, For that matter,
there is always another year for many annuals too,
as their seed will remain viable for more than one
year, But overall the colonizing annual has had
to rely on enterprise. The ancestors of our

‘earth was chanpged.

In contrast to most perennials,

JACKESON

currenl crops may well have been camp L[ollowers,
that 1g, colonivers of the disturhbad ground around
Lhe canpsite. They woere ebvious candidales [or
sclection by homans because of theiv availability
and their inhevent ability to produce an exeess of
potenkial cnergy. They are the enterprisers of Lhe
higher plants.

We don't know whether the early apricul torisis
were faced with C[ariine ov net. DBut when they hepan
to plant annwals in Fields, they were begimning to
Irewarq enterprisé, The moticcul bure of anmuals,  the
enslavement of enierprising species, was a big new
thing in the histeory of the carth., The face of the
Ls it possible that enlerpri=-
sing plant species taught humans enterprise?

By and large, the patient earth has rewavded
patient ecosystems, hut it would scem that enter-
prise has probably always been vewarded too, though
on a3 very limited scale., Tt would scom to be a
good sirategy for an ecosystem to have enterprising
species present, for these gquick ceolonizers could
vapidly cover the ground made naked by a migratling
buffale which had wallowed and dusted himself, or
an excessive [lood or an insistenl wind., The
ecological capital which had been sucked from
parent rock material or steolen from the air could
be retained to promote more life for future gene-
rations of all species in Lhe syslom,

The selection of enterprising plant species
has rewarded all humans bent on enterprise iff food
production. But there iz a second consideration.
Humanity alzo has long heen ammed with a psvche to
take without thinking, Aftcr all, life and susto-
wnatice itself have forever been gifts of nature,

It was the juxlapositien of these two psychological
characteristics, however, enterprise and the taking
without thought, which resuited in a rub which is
vet to be reckoned with in the four hundred geanew
raticns since humanlity started sccd time and
barvest. The problem is this: to maintain any
system, agricultural or nateral, bille must be

paid eventually., In nature's prairie, the bills
atre pald astcmatically and with amazing regularity.
The wild forms have evolved methods for dispersing
seed, recyeling minerals, building soil, maine
taining chemical diversity, promcting new varicties
and cven controlling weeds, e. g. through a shading
system. The prairie has been successful because
close attenlion has been paid to seeing that thesc
jebz gekb done. Most biologists believe that
natural seleetion alone was up to these tasks,

and that purpose was mot neccessary,

This "no-Free-lunch law" applies just as
muach to man's culturc as it does te the biokic
cultures of nature, Tor when agricultural man
substitutes his annual monoculture on this prairie
land, be it corn, wheat, mile serghum, rye, cats
aor barley, the same bllls have bo be paid or

(19;
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failure 1s imevitable, Mechanical and commercial
preparakion of the sced and planting, the appli-
calion of [ertilizer, chemical and power weeding,
mechanical seil preparation, pesticides and
fungicides and plant breeding are all thco clumsy
inventions we have devised for paying the sate
bills nalure pays.

In contrast to the system ol nature which
relies solely on the daily allocation of zolar
epergy, in the industirialized world our inven-
tions for the sucecesstful menoculture ol the
annuals requive Lhe stored light of the Carbomi-
ferous. FRificiency in energy use is the way of
nature, not of industrialized man.

I mentioned al the beginning that the human-
nature split was the most dramalic in the manner
in which land is covercd wilh vepetation. Aside
from nuclear war, there is no greater environmental
problem Lhan the loss of our soils, If soil loss
were not such a reality, it would be wmuch more
dilficult to argue Lhat the way of paturce is inhe-
rently betkor than the way of agricullural man in
the developed world, Energy use is not the major
consideration.

We are hack again to an examination of the
consequences of the human-natvere split. I have
menkioned that the monoecul ture of annuals leads to
soil erosion. The methods almost ipherent in the
monoculture of annuals requirte that ground be
devoid of vegetation for Loo lotig a time, often
during crilical periods of the year. . The forcos
of wind and rain can now rapidly move soll seaward.
Even during the growing season, especially for the
row crops, the loss is substantial, Crops such as
corn, cotion and soybeans have much of their
holding power destroyed between the rows as the
fatmer loosens the carth toe cultivate. For this
reason, J. Russeil Smith called corn, "the killer
of continents,..and one of the worst enemies of
the human future."

The polyculture of perennials Is aneother
matter, however. The more elaborate oot systiom
is an excellent seil hbinder. It has heen estimated
that before the whito man, fires were suflicienlly
commen and any given area hecame burned at least
cnce In a decade. Though the top organic matter
may have been absent for hrief periods, the roots
at lecasl were alive and binding the soil.

What Will Nature Require of Us?

Tt seetns doubkFul Chat nature will uncompromi=
singly insist that the polyculture of percunials
is the only way humans can peacefully co-exist
with her. As I menlion=d earlier, she employs
some annuals In her own strategy. One might begin
ca limfted systematic inquiry into the natuore of a
high-yvieclding and permanent agriculture hy asking
whether it is the annuwal versus percanial condition
ol Lhe plani or monocul ture versus polycullbure we
need Lo investigate [dirst,

In a more thorough=going systematic study, we
may have to contrast, not just amnuoal versus
perennial, or momeculture versus pelyculturc, but
the woody versus the herbaceous condition and

in the fruit/fseed
When

whether the human inkerest is
produch ov the vegatative part ol the plant.

we consider these four contvasting considerabions,
in all possible combinations, we have sixteen
f‘ﬂLLBUI‘? a5 :Fﬂl' assessmertl.

We can climinate four of these sixtecn cate-
gorics 1isted in Takle 1 [or they involve woody
annuals, a rvarc phenomenon in npatutre. This leaves
us with Lwelve categories for ceonsideration,
Fleven of these rocaining comblpations are
currently employed in the human enterprise. Bul
there is one, category seven, which invelves Lhe
polyculture of the herbaccous peremmials for sead/
fruit preduction, This category is almost opposite
of our currenl high-yielding mencculture ol annual
cereals and legumes.

cFrult/seed materfal is the mosl important
plant food humans ingest, This is so hecausc af
Llhe readily storsble, casily handled, highly
nutritious nature of Lhe seeds we call grains.
Unfortunately, nonce of our important grains are
perennial. If a [ew of them had heen, we might mot
have so thorovghly plowed from the cdge of the
eastern decidious [orest to the Rockies. Where we

l!c

P

K

Fig. 1. Root system of sand hill bluestem with
roots reaching more than ¥ feot deep. TFrom Plant

Feolopy by Weaver and Clements.
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Cotrtenkt Skatus

—ra vy

Not Applicahble
Mot Applicable
Mixed Orchard

Mixed Wood Lot

Dump Heap Garden: Companion Planting

Pasture & hay {(Native or Domestic)
Not Applicable
Nol Applicable

Managed Torest or Woodlot
High=Producing Agriculture

Ensilage for Livestock

Sced Crops for Category 1o

Hay Crops {Legumes & Grasscs) & grazing

by Edgar Anderson for the splendid chapter on Dump Heap Agriculture

Poly vas, Wondy vs. Armual vs, Fruil/Seed ve.
mongculture  Jllerbaceous  Perennial — Vepctatiwve
1, Polvculture Woody Annual Fruib/Secd
2. Palyculture Woody Anaual Vegetative
3, Polyculture Woody Ferennial Fruit/Seed
4, Peplyculture Woody Perennial Vegetative
3. Polyculture Herbaceons Annoeal Fruit/Seed :}
6. Polycullure Herbaceows Annual Vepetative
7. Polyculture Herbaceows Pervennial Fruil/Sced
#. Polyculture Herbaccous Percennial Vegetative
9. Momoculture Weoody Apnual Fruit/Seed
10, Monpculture Woody Annual Vegetative
L1l. Monoculture Woody Perennial Fruit/Sced Orchard
{2, Monocultnre Woody Perennial Vegelative
13. Monoculture Herbaceous Anmuial Fruit/Sced”
l4, Monwocullure Herbaceous Avnual Vegetative
15, Monecullure Herbaceous TPerennfal Fruit/Sced
16, Monoculture Herbaceaus Perennial vcgeLaLive'
"See Plants, Man & Life

did net plow or where we did plant back nature’s
herbacecus perennials in polyculture, our liveslock
have becomc [ab on the leaf and seed products.
Throughout this entire expanse, Che mixed herbas
ceous pereanials have nol been cultured for the
purpose of hatvesting the seed except for the

rare Limes when collections were made to plant
mote mixed pasturc.

In the eastern tall grass regian, the whire
setiler substituted the domestic tall grass- corn.
In the middle or mixed grass reglon, he substi-
tutcd a domestic middle-siped grass- wheat. DPart
of the problem of the dust bowl iz that we vricd
to substitute the middle=sized grass wheat in what
was short grass prairie.

The Dust Bowl followed the great plowing of
the Leens and twenties. When the dry winds blew
in the thirties, the bad reputabion for the
region beocame fimmly implanted om the American
mind. We have had other severe droughts in the
area since, and the wind has blown just as strong.
All the work deome by the Soil Comservation Service
and others Lo prevent this tmajor laoss of our ccolo=
-gical capital should be applauded. Tt is truly the
work of thousands of diligent and dedicated pecple
wha have spent most of their productive lives
thinking and werking on the problem, but a most:
sober fact cam not be ignored. The soil {s going
fast. On some flat land there way be very little
loss, bot on rolling land the loss can be as high
as sixty tons per acre per year, Accerding te the

.S0il Comservation Service, the average ysarly loss
is pnine tons per acre, Basced on a random samplce
conducted by the Gensval Accounbing Qffice, eighty-
Live percent of the farms are losing fpore than
five tons of soil per acre each year. Furthor-
mote, Ehere is little difference between farms
participating in USDA pregrams and those which do
nak.

mless the pattern of agriculture is changed,
Our citles of this region will stand as mute as
those near the Great Wall of China, aleng the
fertile crescent or the repion of Egypt which once
hosted grain [ields thal supplied Lthe empire of
ancient Rome.

If we ave seriouws in our intentions to nego-
tiate with nature while there is still time for
the american to heal the split, are we not being
forced to ask if mature will uncompromisingly
require us Lo pul vegelalion back on the greund
with a promise that we are never to plow apain?

I1f that is vature's answer from the corn bell to
the Rockles, will it require thal we develop an
agriculture based on the polyculture of herbaceous
porcnnials which will yield us sseds oot teo
unlike our cereals or legumes? This category, so
glaringly blank in our table, needs fiiling despcr=
atcly; and yet to contomplate the research,
brecding, cstablishment of the crops, the harvest
and separation of seeds ls mind boggling, ALl
this efforl west go hand in hand with the trans-
portation, milling and ullimalely, the eating of
this "dnstant granola in the [icld."

Iz it too much to expect plant seifentists to
come up wilh such perennials, either through some
intetr-generic crossing of cur highe-producing
attmals with some peremnial relatives, or by
sclecting some wild perennial relatlves which
show promise of a high yicld of a product Lhal is
at once abundant and tasty? Any scenario sure
rounding such an agricullure doecs sceorm Lo be tyuly
in a fantasy world., For mechanizcd agriculture it
would mean eilher a minimum anounl or a ceomplete
absence of plowing, disking, chiscling and mechaw
nical power weeding. There would be only harvesl,
fertilizing, pest control, genetic selection and
the occaslional replanting.

(12}
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As Lhe resuelt of this analysis, T can see four
lincs of investigation which we might pursue, .
though net in equal intensity, I will present the
here beginning with the most difficult and ranging
to the easicsl to implement. It turns out thatl the
first two of these lines mostly Ipnvolve cur agri=-
eulture, The third is uore relevant for the
gardener, and the fourth would be shared by both
gardeter and agriculturist., Far the first two, we
begin wilh the assumption Lhal for the Prairie-
Flains Region, the scoed/fvuit producing, herbaccous,
perennial grasses and legunes are the very hest
plants for saving cur soils and giving us food
directly.

{1} One linc of rescarch would involve the
converslon of the currert high-producing annusl
cereals and legumes into porennials through some
inter=generic cresses with closc, wild relatives,
This will be discouraging work, for im most cases
it will invelve tedious manipulations such as
amhrye cultere and the hreakdown of cytogenetic
and biochemical fertility barricrs. HNevertheless,
some of these techniques have heen develaped.

{2} We have the Lechnical and scientific
know-how necessary to begla an ambitious breeding
program to increase the sive and nutritional
quality of the sceds or fruits of mamy of the
herbaceous legume and grass perennialas. Somc of
the legume candidates which come to mind inelude
the larpe-podded, ground plum milk vetch, the
scurf pea and some species of Baptisia. OF the
grasses, we might try "improving'" switch grass,
Indian grass, eastern gama and some of the
Panicums. But like our fivst consideration, the
results will be a long time in the making,

There is another haunting consideration.

The late Dr. Tdgar aAnderson, geneticist al the
Missouri Botanical Garden, onhce posed the genera-
lizatlon that crops tend to be the highest
producers outside the region in which they had
their evelution., Large seed production in one
region of the globe is the result of the centuries
of pressure from its pesis in the region of its
evolution. For cxample, our sunflowers will thrive
locally, in the place they evolved, but to obtaln

Cpesticidés will be nccessary.

cop with almosl one hundred percent of the
:hQﬁcsg[ully inflated, a massive spraving of

£ Sunflowers wilt
probably do bebtor with less sprayiog in the
Soviet Union whore they are, incidentally, a morce
important crop than in the U, 5.

Anderson's akiom can not be dismissed lighely,

‘We may be forced to consider the adoptbion ol some

European, but mostly Asialic species, perhaps ol
the same genera as our prairie grass and legume
perenniats. These relatives, which were once
somewhal contigucus through a circunboreal comtnece-
tion on a wammer earth, have evolved separate gene
pouls since the begiuning of the lee Age, well over
two million years ago.

{3Y Patches of native pratvie have hecome
few and far belween, bul Lheir iwmporlatice has
increased, One of the most practical activities
of professional and amateur alike would be to
presceeve the existing native prairie and work to
re~establish, wherever possible, these prairic
patches throughout the vegion., We desperately
necd bthem now se that we might have a standard
against which to judge our agriculltural and garden
practices. The efforts of the organization, Save
The Tallgrass Prairie, arc jusiilied on these
practical grounds alonc.

We live in a Lime when the consclienlious
organie gardener has developed an interest in
companion plamting. The native prairie had compa~
nion planting and still does wherc it exists.
While diseases and pests do take Lheir toll, the
chemical diversity prevents the cpidemic from
ravaging the entire system. -’

Many maps of the spatial relationships ol the
wild prairis species are needed. Once mapped, we
can then select the domestic annual celatives to
plant In the garden in the samce spatfal relalion-
ship we [ound the wild relatives in the {iecld,
These domestic analogs would collectively form a
"domestic prairie'" ol cdible anmuals. We could
then conduct some conirolled experimenls teo inves=
tigate whether this type ol “companion planting”
has any previocusly undiscovered inheremt virtue
for reducing the impact of pathogens and other
pests, including weeds which these individual
garden crops experience in monoculture.

TAELE II

Wild Percomials Family Domestlc Annuals
Big Blue Stem, Little Bluc Stem, Grass Sweet or Fioeld Corn, Wheat, Rye,
Indian Grasas, Switch Grass Barley, Cats
Buffaleo Gourd Gucurhit Gucumber, Squash, Pumpkinsz, Melons
Fetalostemen, Dalea, Psoralea, Lepgume Beans, Peanulb, Tecas
Baptisia, Vetch
Physalis, Wightshade specles Nightshade Potato, Tomato, Lggplant
Foppy Mallow, False Mallow Mallow Okra
Onion, Garliec, Leek Lily Onion, Garlic, Loeck J
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on the left i kg
plants whose ecolopy wo Jik'
carvound some clustevs of wild Onion.WE'ngh_____
var a relatiouship with some species thal ig
unique te thesc "onion palches'" on the prairic.
Wear Lhe buffalo sourd may be anclher ensemble of
plants which allords a wmcasure of pretection for
this cucurbit. Perhaps squash bugs or cucumber
heetles would be less of a garden problem if the
buffalo gourd has a secrel and we weve to loarn Ity

Here I can net resist develeping a scenario.
Imagine a gavden in the [wkore in which a winter
whcat and/or rye had been sown in Lhe fall. This
has provided ground cover through Lhe winter and
early spring. The ceorcal grains are nob-planted
for harvest. They are mere suhstitutes for their
perennlial relatives, the wild percanial grasses.
The rest of the garden is planted in this grain
field, but in spatial rvelationships which gencrally
resemble a vogelalion map of their wild relatives
of the prairtie.

night

Apy naturalist, amateur or prolessional,
looking for a chance ta do some meaningful rescarch
could bepin this wicro-mapping ol the natlve prairie
vegetation. The numbex one problems in our gzarden
al The Land are the cucomber beetle and squash bug.
tHow well do the wild cwcurbits fare on the prairie,
and il Lhey do better than theiv garden relatives,
what plants are -surrounding khem and In what type
of soll? The cabbage moth is another post most
exasperating Lo many an organic gardener who likes
caul iflower, cabbage and broccoli, What happens to
the wild species ol the Brassicaccae in the prairie?
We need to make this information more widespread.

{4} When we inspect Table I to find the
clasest reasonable category to our ideal (aumber 7),
we have to make some decisions, IL seems reasonable
to favor polyculture over monoculture, perennial
over aunual, and probably fruit/sesd over vegelbas
tive since what woe scck are substitutes for annual
grain creps. All of this assumcd, we are lefb to
sclect woudy over herbaceous. Result:  the mixed
grchard, ’

Twn quesbtions now come to mind. What kind of
faod value do Lhe various nuts and [ruits have and
how dees their productien compare to one of our
major crops, such as wheat? A more thorough-going
literature review and analysis of data pertaining
to these questions will begin in Tehruary, 1678 at
The Land, and | cxpect the results to be reported
in tbe next issue of The Land Report,

On the question of comparative preduction, a
cursoty survey and analysis suggest that both the
economics and the biological [ecasibllity are there
to support an agvicultuwal shift. T have net
looked at the alternative machincry [ow harvest,
storage, milling etc, '

The advantages of btree culture hdve been
enthusiastically spelled out by the late J. Russell
Smith ir his splendid book, Tree Crops.

Far experlments in breeding, the tree has one
areat advantage aver most of the annuals., We
propagate trees by twig or bud, by grafiing or
budding. Tharefore, any wild, unztable (though
useful) freal, any helpless malformatlon 1lke the
navel orange which cannat roproduce itsclf, can be
made into a million tices by the nurseryman. The

he

tre

as

glo
Tho
was

dew
trecs in the Meditervanean, all ot Asia Minor, uuch
1 doubt that

of

parent tres ol ithe Bel Dalicious wariely of apple
grew, by ehance, in aw Iows fence vtow. A repre-
seiitatlve of the Stark Nurscry Compamy saw the
ﬁppré'at'a_fqip ane raced with all speed to Lhe
tree, bught it and reproduced li by the milliom,
ar: eagy process if you teally uneed a millisn troes,
Witk corn, oaks, or alfalfa, the breeder st
preduce a type true to seed belore the farmer can
usc it.

Mot only is the trec the preat engine of
preductlon, but dits presenl Lriumphant agriecul-
tural Lhe grains, ave roally weaklings,

All plants reguive heat, light, woislure,
ard fertility. Give these things and the trec
raises its head triucphantly and graws., FRut in
addition to these Tequirementis Lhe weakling grains
muzt have the plow., A piven arca oay have rich
s0i! and good climatic conditioms, bulk be umsuis
table for grali if the land happens ta be vacky.
Hor arc steoep lands zood farm lande for grains.
Trees are the matural crop plants for all such
placas. '

MoTeaver the gralns are anoual plants.
must build themselves anew for cach harvest.
may, therefere, become victims of the climatic
peculiarities of a certalo short scason, Ik Ls
rain in July that is so vilal te the American cern
crop. The raics of Jupc cannot brinpg a good crepf
though., Also, 17 most of the vain due Lo fall ip
July happens ta come in August, it comes tan late,
The corn has shot itz bolt; it cannot be revived,
I'rees are much better able than the cercals to use
rain when lt somes. They can store medstnre much
hetter than the annuals can store it, because they
thrust thelr reots deep inte the earth, =ceking
maiscure far below the surface. They are able to
survive drowght better than the anouwal creps that
grow beside thesm, For example, a drough® that
blasls coru or hay or polaloes may have little
influence on the adjaccnt apple ovchard., Trees
living from year to year arc a poemancuot insti=
tution, a zelng concern, readv to produce when
their praducing time comesz,

Therefore, the crop-yleldlng tree ollers Lhe
best medium far extending agrienlture to hills, to
steep places, Lo rocky places, and Lo the lands
where rainfall is deficicnt, MNew btvecs yiclding
annual crops need to he nteated for use an these
four Lypea of btand.

rivals,

They
Thev

When E. F., Schumacher speke on fvee planting,

spoke from an intuitive understanding of Lhe
e as "soft" technology, az a souvce of feood,

a holder of soil, as a way ol dealing with the

hal food and energy problems all at once.
ugh he spoke [vom his religious "ceonter," he
alsc awate of the historical record ol the

astation caused by wan duc to Lhe neglect ot

India and in many parts ol Asia.

Schumacher constructed anything like Table I ol

thi

2 paper, nor did he need to in order to see

that the closest category to our ideal for Lhe
great prairies amnd plains agriculture which is

blank on the table iz the mixed orchard.
Schumacher belicved we can all do =omething about

these problems by remipding us that
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"We cam bertar proparc by taking sarnlously
the possibility of growing a lot of food on trees
ol varigus kinds, inc¢luding carab, honey loctst,
and all =orts of extremely useful Lrees. Lt takes
gome time if you embark on a lomg journey, and the
only advice that one can glve is that vou sheuld
geb up early. We have all been sitting under
treos planted by our ancestors, se let us plant

Happily,



trees A0 that GuT

sit under t]'lr'_m and.pos*‘lh[y--g

interesbing ching about this
underalandable 7s chat the Lree iz a thTEE-—-dl[[[EIl"
siopal solar vollectar and i of sueh wilraculous
powers that only people that hawve dome the grsfting

and breoediug work fully realize., The first thiug

to do L for people Lo really gak busy in a popular

democratic movement overywhere Lo establish a Lree

Lhal Is potentially wseful, a tree thal can produce

food, nat anly Limber. Once we have the stock

astablizhed, them thete will be suificienl intevest

to do the worl of selection and oven plaul brecding

to malke the boesk of 76,7

The shelter belk program, astarted in 1934 by
President Franklin D. Roosevelt, by 1943 consisted
of 19,000 miles on appreximalely 33,000 farms@?
Many large and beautiful shelter belis still march
east-wesl across our countryside. Though these
trees were nob planted for their fruit/sced beaving
quatities, these local surviwvors tell us something
about the potential of trees in the area. The late
botanist, W. H. Horr of the University of Hansas,
watched and siudied these shelters [or morce thanp
thirty ycars, always comparing thew to Che surroun-
ding wvegotation. Several years age he told me that
during certain periods of cxtreme drought, he had
obscrved numerous deciduous trees in westcern Kansas
cutting their leaves as early as July, 1In the
spring, these trees would leaf cut again, thus
demonstrating that the leaf loss was a remarkable
mechanism for reducing transpiration and addltlonal
drought stress.

‘We need to caution ourselves about completely
relying on survival and productivity Information
gained from studics of sheller bele trces. The
shelter helt really stands as an island in a [icld.
For more than thirty-five vears tiow, top soil has
been trapped by the densc growilh, thes alffording
a rich supply of netrients. T[urthermore, they
serve as snow tences accumulating large drifts and
thorefore a disproporlbinate amount of mafstuve
available for plant growth compared to the’
surrounding ficlds. (sce pholograph). Weverthe-
luss, checause of Lhe planting records and the few
follow-up studies which were done, these trees way

availahle
; perennial

_de thL best bases ]iﬂe Informaticn
';a_ln the Grealk Plains.

i3 the ext. Land CBeporl I hope we
a list of the more pr pfomlﬁlﬂh itrees Lor
Plains area,
Likelihood of success, mosl promising varieties

and how they wighl be integrated with herbaceous
vegetation ot Lhe ground. I suspect we will he
advocating honey. locusl grown for sugar, and
perhaps persimmon, acorns and mulberyy for live-
slock, and several other tree products for direct
human consumption. Those who wish Lo gel started
this spring, however, could plant the honey locusl,
Gleditsia triancanthes. 1 suggesl khis tree,
because in a 1944 survey aof the plantings in Lhe
shelter helts, the highest percontage of survival
was with the honey locust at seventy-nine percent.
In 1942 some five vear old trces of the Milwood
varielby produced an average of 58.3 pounds of pods
per tree, At forty-eighl Lreces per acee, Lhis
would cqual 2,794 pounds of podsf3 Furthermore,
this Milwood variety has produced as nuch as
thirty-six percent supgar.

can present
Fhe Creat
along wilh an assesswenl of Lheir Use,

Fig. 3 Homey locusl branch, leaf and pod. The
Wilwood is a high supar, thornless relative aof
thisy specieas,

In Conclusion

T Pl wan

has leveled
Pholo hy Harry Masoh

4n island ol hedge. Wote where dozer

the ground to grade at rvight.

~he is also careful

J—

ST T
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The depth of the human-nalure symbao=
lLized by the depth of the hillside far
away as the Great Wall of China, or maybc as near
as our closest [leld at home, is not highly wvisikle
in medern agricullure, The chemotherapy treatments
to the land promote a temporary vigor more impres-
sive Lhan these flelds have ever known. Though the
physician way rcjolce with his cancer patlient that
he iz feeling beiter in vesponse to the treatment,
to monitor the telltale systems
of the body. Similarly, those interested in the
long-term health ol Lhe land need only stand on
the edge of a stream after a rain and watch 1ts

aplil,
cullics, as

plasma boil and Lurn in the powerful current below

and then realize that the vigerous production of
our fields is, wnfortunately, toperary. Sincce we
initiated the splil with nalere some 10,000 vears
ago by embracing enterprise in food production, we
havo yet to develop an agricultuce as periianent as
the nature we destroy.
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References and Notes

Mhis discussion on the human-nature split
about the ways of humanity versus the ways
of nalurc is merely a convenienl mode for
discussing one ol the earth's problems. 0Of
course wWe are all aware thal Homo sSapiens is
a product of nature and that it can be argued
that anything which is, {s natural, etc.
Philosophers have fun with this lype of
digcussion, I do too, sometimes, but I have
nol chosen to spin it oul hexe for T think
tost readers would he weary long before we
reached our main poinl of the discussion.
00 the basis of a paper, "Energy Use in Lhe U. S,
Food System” by John and Carol Steimhart from
Food: Politics, Economics, Nutvition and
Rescarch edited by Philip H. Abelson, 1975,

I have estimated that from four to eight

percent of U, S5. emergy is spent in agri-
culture al what we wight call the "produc-

tion level." Given this low percentage, it
would scem that In a decade or less we could
convert to fuels made out of szeveral forms of
now-wasted blomass te yield such products as
alcohol and methane,

Iyee Lrops by J. Bussell Smith, The Devin-
Adalr Company, Wew York, 1953,

%ﬁgﬁional Wildlife, February-Mazch, 197%,
page 28,

1 personally believe that most of the gain

from companion planting methods is due less to
some chemical cxzuded by a neighboring plant

than teo presenting the pests with the mathema=-
tical problem which could best be understood
through vector analysis (no pun intended). Tf

a different specles i3 growing next Lo one which
an insect has an enzyme system to handle, then
respiratory chnergy must be speni to find another
plant. Less of the pest’s energy budget is
available for reproduction. Cxponential growth
is more likely where the food supply iIs conti-
guolls, as on a petri diéh, than when it is not,

9Tntermediate Technology Reporl 4/5, Summer,
1977,

"The Journal of Forestry, April, 1946, pages
237-257.

8537d Annual Report (1942) Alabama Agricultural
Exporiment Stakion, page 54,

°I thank 0. §. Fent for his helpful critique of
this paper.

Y07 thank Ted Landers of NWew Life Farm, Drury,
Missouri, for lirst calling to my attention the
numerous merits of the honey locust,

o - Mansas Organic Producers’

Annual Meeting

William Lockeratz, principal investigator
with the Center for the Bislogy of Natural 3ystews
at Washington University in St. Louis, Missouri,
will he the featurcd speaker for the KOPF Agnual
Meeting om February 11 at the University Methodist
Church in Salina. Lockerets will explain the
purpose and range of interest of the Center as
well as report on the rescarch project that is
studying organic farms in the Midwest., This
study, the first of its kind, canscd a stir in
Some quarters when it revealcd that the per acre
nel income on organic farms is essentially the
same as that on covventional farms.

The Teport that hrought the CBNS and Washing-
fon University to the attentien of the organic
farming community came oulb in 1975, Tt compared

_ the crop production, profitability and energy

consumption ol sixteen organic and sixtecn
matehing conventional Corn Belt farms. According
to that report, not only did the orpanic faimers
produce aboul as much per acre and earn as good

an income as the conventional farmers, they uscd
only about a third as much energy to do the job.
The Center is currently trying to breaden the base
of their siudy and hopes to learn more about
organic farming all across the Midwesl,

‘Mr. Lockeretz will aspeak at 1:30 B.M, Ile
will be followed by a slide-viewing tour of
Kansas Organic Producer farmms presented by
Jancy Vogelsberg, former student at The Land
Institute. The KOP business meeting will take

rlace in the morning at 10:00 A,M. The mid~day
Everyone iz invited,

meal will be pot=luck.

The possibilities of the future are boundless,
Until now wo have deslroyed as much as we hawve
consbructed and we are beginning at last to pay [or

that destruction in terms of reduced living stendards

and health and Inlelligence, in subsidies and all.
manner of palitico-social-cconomic short cuts,
tricke and panaceas. There is a tremendous job
ahead of reconstruction and restoration, a job
quite as big and Infinitely more complicated than
the job of subduing the wilderncss by the [irst
settlers. What we need 1s a new courage and a nmew
race of pioneers, as sturdy as the original pioticers,
but wiser than they-~a race of plomeers concerned
with the physical, economic, and sceial paradise
which this country contd be, if Llhere were [ewer
exploiters, fower selfish mitorities, fower sell-
sceking, vain-glorious politicians, fewer social
and cconomic panaceas and fanatics. When there ie

no more soil, there will be no meve nation, and the
American civilization, even in its crude materia=
ITistic manilestations, will wither and pass away,
(From the last chapter of Pleasant Valley by Louis
Bromfield, Harpcr & Brothers, Mew York, L945)




Building a Solar Hot Water [Heater

Since one of my long-range goals is to build
a house thakt is as energy sell-suflicienl as
possible, I came to The Land with an interest in
doing a project that would give me some practical
knowledge aboub etiergy alternatives. This desire
found a good match with the needs of The Land in
the fotm of a selar hot water heater, There is a
kitchon in the lower level of Lhe "Doings" building
that will eventually be used in preserving the foad
grown in the garden. As of the beginning of this
session, nothing had been done Lo provide a supply
of hol water te this area. In the wmiddle of the
roof on which are mounted the collectors [or
heating the building, was an area of aboul seven
square feet that was net beding used, so Wes and
I decided that we could take advantage of that
for healing waler., &Since the supporling siructure
was already In place, Lhis seemed to ke a good
choice for a project.

I decided to build g passive sysbem; that is,
one that does mot require a pump to move the water
through Lhe system, but lets rhe sun do that job.
Such a system wses Lhe principle of a thermosiphon
which takes advaniage of the fact that as water is
heated, its density decreases and il then tends to
rise to the highest point of ils containex. Thus,
by pubtling the storvage tank above the collector,
and connecting the top of the ecollector to the top
of the tank, and the bottom of the cellector to
the bottom of Lhe tank, and making sure the
copnecting pipes are always sloping upwavd, the
water heated in the cellector should rise to the
top of the tank. As this happens, the cooler
water at the bottom of the tank will be drawn dowm
to the collector, This arrangement is shown in
Figure 1.

The collector, illustrated in Figure 2, was
built mostly from materials Lhat were on hand [rom
the "junk" piles. The copper tubing was choscn
because of its excellenl thermal conductivity,
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plus the fact that it was "in stock" at The Land.
If it had been necessary to purchase it, T might
have chosen an allcernaiive becanse nf the expense,
The cerrugated sheet metal and plastic pipe were
also salvaged from the "junk” pile. The radiator
hose, hose clamps and plastic T's were purchased
al a local hardware store, as were the elhows and
valves for the rest of the plumbing in the systoem,
The plastic plumbing was chosen becanse it is
somewhat easler to work with, and I had nob donc
any plumbing before. :

The method of connccking the plastic manifold
aor header to the copper tubes with hose was chosen
to give some flexibkility and allew for the
differenl rales ol expansion of the two materials.
In addition to the hose clamps, these joints were
sealed with a liquid gasket sealer.

I decided %o use the manifeld technique
rather than a conlinuous series of elengated "g"
loops tunming up and down the collector, becausc
in that type of arrangement, half Che tubes would
carry water up and half would carry water d¢ n the
other side ol the "S5." This would oppase the
natural thermosiphoning actien in which the water
vises in all the tubes.

The slorage tank i3 a twenty gallon clectric
hot water heater from Sears. This will scrve not
only for storage, but also as a backup system when
the sun is not shining or more hol water is needed
than ithe selar system can supply. This backup will
be operated wannally rather than by the built~in
thermostak, The veason for this is Chat as hot
water is drawn off at the kitchen sink, cold water
will enter lthe Ltank te replace it faster than Lhe
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.. colleclor can heat it. But il less than

S ERE fubl twenty gallons of hol water is
uged, the electric heater is nol needed.
However, if the thermestat were in contrael,
it would not secuse this and would hegin te
heat the water right away, even if the’
collector were operating,

The syslbew is almosl f£inished, hut at
this peoint the thermosiphoning actiem has
oot been tesicd bacause sub=freezlng
temperatures blocked the cold water intake
Iine. Hopefully there will he a warming
trend which will allow we to fill up the
syslen and see if it 13 going to work.

The noxt LAND REFORT will probably contain
an accounl of just how well the syslem

works.
8 Mel Stampe

Free Hot Water!

No stora or fuel
DECHUSBREEF — the
RUN'S Fwya utll-
fred .

Climax Solar
Water Hester Cp
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Early L4900 Soulhern California newspaper ad.

Lighting the Path
with a 5ix Volt Wind Generator

During my first few weeks at The Land, T
spent a good deal of time "tailing'" alopg with
John Craft and Marty Peters, the resident wind
experts, asking gquestionz., I alsao read Wind Power
Digest, Winduskries and The Energy Primer, After
that initial apprenticeship, and with a little
prodding from Wes, I began my own project, the
repair of a battered six volt Windcharger. 1ts
tower had blown over in a wind storm,

The propellcr had broken, so [ necded to make
a new one. I used redwood because of its lightness
and tesiliency, The wood was shaped with a draw
knife, then planed and sanded. Balancing the blade
was the most kedious part of the process. Yol only
is 1t necessary Lo get equal weight throughoutb the
blade, but a relatively comsiatent shape must be
maintained, '

After completing the blade, it was necessary
to heat and straighten out a few picces on the
braking mcchanism bent from the erash and to
repaint the machine. T welded a stronger bond
between the two sections of the tower wherc it had
broken in the storm and was then ready to put the
penerator back up on the tower,

We mounted the gencrator and checked the wires
Lar current, The blades wetre turning, and
everything scemed to be O,

However, nothing was

happening te the ncedles on the ammeter used to
check current. The tower and the generator came
down again. Marty and I tested the generator to
see if it were putting out powcr. That test
proved positive, so we knew the problem wasn'l

in the generator, bul mayhe in the wire conmection.
We put the generator back on the tower and crected
the whole kit and kaboodle again, Iven though all
electrical comncctions were clean and sccure, there
was still no reading on the ammeter. Maybe there
were not enough revolutisns por minmte, ancther of
Marty's theorics to prove or disprove,

Down came the penerator again. By this tiwme,
it was becomming a ritual to put up and take down
the generator., In the meantime, I built a smalil
hox to hold the two six volt batteries that were
to be used for storage. A parallel connection was

used to increase storapge capacity but maintain six

volt current,

Before comnecting the generator for the third
time, John supgested that T directly commect the
wires from the generalbor to the batteries, rather
than go through the slip rings. 'The Craft
conpection worked.

The machine is now putting oul a maximum of
twenty=five amps or 200 watts. The clectricity
is used to illuminate three lights made out of zix

(18)
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Comnsoumer- Uity Conference

The Land Institute was well represented
November 21-22 at a conference in Topeka entiiled
"The Ttility and the Conmsumer," 7The two day event
was sponsoved by the Leapue of Womcn Voters of
Fansas in cocpevation with the Kansas Corpovation
Commission and the pas and clectric utililios of
kansas. The slated purpose of the conlercoce was
te provide a forum for discussion so thal uweility
companies and consumers eould bhetter undersiand
each other’s problems, since such an understanding
must procedefinding answers to the larger
gquestions:
"Where will they come From?"

Twelve speakers presented difforent perspece
tives on the energy situation, and the topics
included the utility perspective, the consumer
perspective, the utility dollar, the matural gas
perspective, the cost of energy, the'need [or

energy, rate structure and inhovative rate design,
and the role of the regulatory commission in rate
reform. The program included twe informal

discussion sessions, and a "firing line" pancl to
ficld questions from conference participants.

1t was discouraging to us that the discussion
could neot break away from what Wes termed "fine
tuning of Lhe system." Owver and over the
discussion belicd the underlying question: 'How
can we maintain our energy "habit' and still keep
the cost down?" MNo onc wanted to think about how
to get unhocked. Wo onc wanted Lo rvecognize that

Wi T -

We
spaced ,these three lighis _along the path leading

volt tail lights from junked automobiles.

to the nerth deor of our building. Each light is
covercd with a frult jar for weather protection.
The Laud Institute does mot have a tall pole with
& bright light that comes on at dusk,
"wind 1ights" on the outside of the building and
along the path make the approach to the building
safe, without ohfuscating the light of the stars
and the moon.
Bill Elliott

"What are the future sourcces of energy?"
and "How will we pay?"

A S AT H TR

Howaver s OUT]
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the best and least costly means of reducing our
energy vulnerability and the concomitant problems
is to usc less energy. '

Through this confercnce, The Land Institute
students and I became acyualinled with many Kansans
concerned aboul cnetrgy and galned experience in
discussing energy issuves. Our atlempts to put
ferth convineingly our ideas regavrding encrgy were
sometimes feeble. However, as wWwe cohlitiue to
become belbler informed, we ean participate more
confidently in such forums in the future,

Marty Petcrs

The wind deesn't lightly [zive up

The gift from the sun,

k<

The sleek, sturdy silwvy tower's bracing

Must resolulely clut l—

Te affirm Jacobs' Apsistddde t he, not the wind,

Is exccutor of d sun’s llgzacy.

Angd Jacobs whl Aaly passgifithat

Gift on fo mg, but he \

~t
Concertratds 1ty packs il Wath green fire,
Chédrges with lightningyisd that I,

p>?

Helpl#Ss to use the wind® pbwer in the Yaw

JEY receive a custom-tatl d Ytool.

, Marty Peters




Energy Notes

LEARNTSG BY DOINC _

In September, two veconditioned Jacobs wind
clectric plants were inslalled on puyed steel pipe
towers at The Land., The 2000 watlk, 32 volt plant
was put to work charging the 1630 amp hour battcory
bauk from which the upper floor of the "Doings"
building draws Lts power for lights and motors,
The practical experience gained in wiring, adjustin
the conftrels and day to day monitoring ol the sys-
betn has given us an appreciation of all that's
involved in a wind energy systom, IL has also
shown us weaknesses and strengths in the Jacebs
plant and low voltage D & current from lead=acid
batteriles.

The second Jacobs, a 2500 watt, 32 valt unit,
will also be tied into this battery bank as =oon
as some new aluminum castings are made to secure
the pyopellor blades to the geovernor shalls,

NEED YFRSUS CREED

Henry David Thorecau may have solved our
energy crisis in his simple directive to "Simplify.
gimplify, simplify!" I propose that to ask how ow
nation can meel its energy appetite in the futuwre,
regardlezss of the source of energy, is a totally
fonappropriate guestion. To ask how to simplify
the natlon’s encrgy demands is a more fitting

Cingquiry.

The most obvicus way to simplify enmergy
demand is ta reduce energy demand., Thermodynamic
watching and teehnical fixes, such as home insu-
lation, smaller cars, etec. will aid in reductiom.
However, the area most needing fixed Is the human
mind, the mind that assumes a higher standard of
living means a higher quality ol life, that
desircs the luzurious car, the large house, and
the mechanical gadgeis to £ill the rooms in that
house, And more. The fact that Americans ''get
off" on material goods may well have more serious
long term envirommental effects than overpopulatiom
Or Wars.

What does ib take to get us to questioen the
life-long assumption that “things' can make us
happy, or happier? We're willing to be bored and
frustrated for foriy hours a week to be almost

“able to alfford "things" which the
léads uwgtd bekieve would make us

I believe L[ our natlon were Lo cousume one
fourlh the energy we now use that the number of
weaningful jobs would double or triplc, communi by
life would improve, and the harmful covironmenial
impact would lessen. In shorl, our quality of
Llife would improve.

ad propaganda
feel good.

LOOKING. w5 soeand STILL LOOKTNG

The grant from the Maliomal Center for
Appropriate Technology to conducl a survey of
components comnercially available with patential
applicalions in wind clectric systems has heen an
excellent springboard in our actempts to locate
Lhege components thal could be assembled into a
successful wind machine., The most diffigylt
problem Lo date has been finding an alternator or
generator suitehle in both pricc and specifications.
The majority of modern commercial generators or
alterpators arve high speed units which would
require a gearhbox for a sultable hoolup to a winde
driven propeller, This increascs maintenance {in
the form of annual oil changes) and veduces life
expectancy (because of the high rpm) and overall
efficlency (hecause of Increased [riction).

Only vecenlly have slow speed machines
become available-~and these are still either in

the developmenl stage or in early production runs.
However, the indicated prices and performances
appear to insure a promiszing fulure for reasonably=
priced, weil-engincered wind enargy wachinery.

John Graft

Wind Power Research Project

The wind power reseavech project that has been
conducted since last July has [octised primarily on
an analysis of system design and the determination
of a machine design that is within the capability
of local manufacturing resources. Because of the
latter, ocur main Interest and data-gathering has
concerned those systoms with peak ratings of ne
mere than ten kw and which are applicable to indi=
vidual restdences. The potential markeb for small
wind systems copalsts of rural, singlc-family,
owner=sccupied, permanent, ycar-round residences,

In arcas such as ours with almost universal
availability of utility clectricity, greater cost
effeclbivencss is yielded by supplemental power
systems than by independent systeoms. Al though
st1ll not competitive with utility rates, a syslem
to provide electrie water heating with a power

_cotipany backup prescntly is the mest cconomical way
of utilizing wind energy in our area. The major
advantage of this syskom is that it does not
requirc expensive power conditiening and clectrical
storage equipment. The ecenomics of wind electric
systoms hinges upon the electric utility rates, and
prezenl trends indicale that wind electric systems
could achieve economical status within a few years.

The complete analysis and conclusions of the
study will be published by Thc Land Institute as a
separate circular, available for a nominal fee upon

request after March 1, Marty Peters
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Earth Walls on the Indian Ilouse

Te prowmole regional scli-sufficicncy, a
sheltor should be constructed mostly ol local
materials, thus climinakting the transportation
costs in terms of dellars and energy, and
reliance upon other reglons.

Earth lodees were built by Che regiomally
self~sufficient Indiams of the Central:Kansas
area. HNancy Vogelsberyg and Sue Leikamfjﬁﬁéﬁious
students at The Land, began to conskruct s log
frame house modeled alier thgfextavgtcd :eméin5
of an Indian housc two miles south of The Land, -’

~The original Indian houses were constrﬁ;feﬂ.oﬁ;

"local timber:
oak. Loosc earth was piled against the logs;’
thus creating a thicke-walled structure, a large'f'
thermomass. .

The Land's Indian house i1s a round heilding,
twenty-five feet in dismeter, [ramed in hedge,
Pallets, discarded by a hardware store, were
nailed to the frame to compuse Tough walls.
original plams werc Lo use adobe material for
the walls, but upon my artival al The Tand, Wes
suggested that perbaps tamped =arth might be
more appropriabe.

The tamped earth process first involves
mixing earth with another matcrial to give it
stability, This mixture is placed im a thrce
to six Inch layver inside forms and tamped, or
rammed down te form a hard, compact surface.

After reacarching vammed earth and running
s0il analyses, I determined that the sub-seil
at The ‘Land would he excellent if it could be

. stabilized with lime at the ratio of ten partis
earth to one part lime. A tampcd earth structure
tequires a large amount of sofl. We considered
hew muech we nceded for the Indian house and

decided to use a bulldozer to remove the top soil,
scrape three to four inches of subesoil inte a

The

.

Dave, Maureen, Jim, Carcl and Bill mixing lime
with earth.

hackberry, cottonwood, or Barr .0

21y

j&lﬂ;@_iﬁ?ﬂé’iﬁﬁ?‘éﬁ in Shelter

pile for construction purposes, then reaplace Lhe

~topseil over thoe stripped arca.

After this was dome, T began wall construce
tion with the help of all the stodents. We
tacked polyurethane to the outside walls to
prevent Lthe carth [rom falling through the
pallets. Concrete forms were zet up to hold the
eight to ten inch walls we planned to construcl,

Utilizing the "good junk" from the scrap
metal pile, we built three tampers. I began the
tamping proccess by mysell and found that it went
very slowly. Wearing the end of the semester
with a very small portion of wall butlt, I
decided to change my melhod, We rented two alr
tampeys and a one humndred cubic feet per minute
gir compresseor and tried the Induwstrial tamping
tmethaod,

Before we rented the tampers, the ather
students helped me mix large quanbities of earth
and lime with hoex and shovels and make piles of
the mixture around the building. Allcr tamping
began, we tried combinipng Lhe earth and line
wilthin the forms. However, Lhis method failed to
yield a homopenous mixture, and we returned Lo
mixing it on the ground.

After cight hours ol work {thc amount of time
we rented the equipment), the first level of the
wall was completed. A tomped earth wall about
three and a half feet high extends ncarly all the
way atround the Indian house.

During the process, many unforscen complica-
tions arocse. For example, the tamping forced Lhe
ecoticrete forms outward, opening cracks in Lhe
nuter walls., The polyurethane ripped, and. small
boards had to be placed over the Tips to prevent
toas of the earth-lime mixture.

The biggest drawbacks te the indusirial
tamping method we used were the expensc and the
cotnisumption of fossil fuel. The precess consumed
fifteen galloms of gasolime Lo run the air
compressor ahd tampers [or eight hours.

Th. tamped earth walls will be kept under
observation to discover how they hold up in low
freezing tcmperatures or heavy rains, It will be
up to somcone else during another term to comtinue
building the walls on the Indian house.

Dave Kearns

A Talk With Malcom Wells about

Underground Houses

The Land Instftute has percfited immensely
from its association with the College of Architec-
ture and Design st Kansss State University. Uean
Bernd Foerster iz & valuable member of our hoard
of dirtcctors., Assistant Professors Gary Coates
and Bruce Spead are concerned about ecologically-
appropriate buildings and have been intercsted in
our shelter experiments at The Tand.



MALCOM WRLLE contd. Lo
On Meovember 10, some of cur K - L& ;-
broughl Malcom Wella, prominent d?b?gﬂFT of unders
ground heuses and a guesk lecturer at the College
aof Architeclure, Lo spend an afternoon at The Tand,
Affer Ipoking at the newspapcer house, Lhe adabe
building and the Indian house with rammed carth
walls in the Experimental Village, and caling a
zoup lunch which our students had prepared, Mr.

Wells sat down in the classroom to answer
quesitions aboul the attuctares he designs.

The underground heuses are not huildings
hetmed on two or throe sides, bul houses with dirt
on the roof aand plants growing thore. His ollice
in Cherry HIll, Wew Jersey, Ts bullt undergvound
an & tiny lot close to a freeway and a sewer. The
olfice 1= totally shielded from freeway noise by
being underground. Light poura through the doors
opening inko a courtvard and the hillside windows.

"There 1s still a tremendous prejudice agaimst
the word 'uvnderground,' but it's so delightful to
see people turn avound when they experisnce it that
I like Lo call 1t that." .

When askced if building codes preventad people
from building wvoderground, Mr. Wells replied that
althouph some stales do have an absolute prohi-
bition against underground houses, in most states,
as long as the houses have daylipht and praper
venlbilation, there iz no problem. (e pointed cut
that underground houses must look nice to be
saleable; cye appeal has much to do with their
acceptance. llowever, to some people, an atirac-—
Live house under a hill doese't look 1like an
atlractive house, but an attractive hill,

The cosl of underground houscs was discusscd.
Energy savings make them economical in the long
run; butb since Lhey are initially more expensive,
generally only upper inceme people can afford
them, unless, as Leland Lorenzon rematked, "a
man builds his own house, cheaply." (Leland lives
in a house with dirt on the roof which he built
himzself.) One compensating factar in the cost of
underground houses is Lhat they can be built on
low-cost lots deemed unsuitable for conventional
housing.

"Do you all know what oceans and big rivers
Heatrd of them?" Malcom Wells asked his
midwestern audicnce. "Anyway, where T come from,
everybody whe has a lol of money, and that'
millions of them, Lmmcdiately buy a boat and BVery
weekend and every vacation they spend on this boat,
They live in the most cramped quarters with great
pride...l think somehow we've got Lo make that
Juinp toward small, tiny houses heing appropriate
and patriotic and successful...but we ecan't have
that, If you live in a small house, vou're a
failure; if you live in a boat with small rooms,
you're a success

Gary Coates commented, "What we need is the
high status people to go for =mall houses, so the
other people will know that's how you keep up with
the Joneses."

After driving through the rolling hill country
between Manhattan and Salina, Malcom Wells was

are?

“insulation in the ceiling.

:fhinking ahout huilding a housc in Kansas and
T mdving here, "Teday, it's Kansas," he said.
Editor®s Motc; There is a good article with
illustrations aboul Malcom Wells and his desipgns
in the CoEvelulion Quarterly, Fall 1976, pages
84-93, availahle in The Land llhrary

In an effort to live oot a lifestyle which
would make leoss of an Impact upon the environment,
John and T decided to experiment with living in a
structure made mostly of prairic grass hay bales.
We wanted to usc hay bales because of pur belief
that building=s should be comstructed primarily

from locally-available materials.

Lumber for construction of this bullding was
obtained by tearing down a nearby abandened farm
house. Alter selting up a 12" X 22' pole frame
(using old telephone poles) and framing out for
windows and the door, we covered all remaining
putside wall space with plastic Le scive as a
vapor barrier, Thenh we stacked hay bales on edge
outside the plastic. The pole frame had becn sct
up leaning in, so the haybales stacked easily.

The north and south walls measure 22° in length,
The heighth of the south wall is 104" and the nerlh
wall is 7%' high, Windows cover about cne hall of
the south-facing wall to allow the sun to heat the
house during the day. We constructed rafters for
the roof to accomnmodate rows of hay bales for
Corrugated steel
roofing was uscd,

The work on the imside of the house consisted
mostly of building shelves, setting a kitchen sink
in a counter, imstalling a small wood-burning
stove, digging a hole to serve as a refrigerator,
and doing a minimal emount of wiring, The elec=
tricity we use to rTun lights, a radio and a sewing
machine is supplied by the wind gencrator John
made from junked car parts., Our goal was to start
cut with enly coough conveniences to keep us warm
and fed. B8o as of now, we are bucketing our water
in and caxrying it cut again when it's beem used.
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We'te also cooking and heatling with onc small
wood-burning stove leocated im the center of the
house.

Yo far, we have been happlily surprised at
how easy it has been to adjust to life wilhout
cven some of the most commonly uscd modern conve-
niences. Although wo were concermed thal not
having these conveniences would nccessitate
spending more time with daily Lasks, we find that
they require less time because the tasks thomselves
have been simplified.

Carol Craft

The “Doings” Building Number 2

When the first building was under cons(ruction
at The Land, Sata Jackson, then eight vears old,
would ask, "What's Daddy doing?'" The reply always
seemed to be, "He's out at the buildieg." 80 Sara
named it Lhe "Doings” building, We accepted hex
logie and began calling it the "Doings" building.
When it burnmed to the ground om OQcteber 17, 1976,
destroying all the tools, Wes's extensive persenal
library, and several student projedis, we vealized
how apt the namc was. Suddenly, there was no place
to "do'" anything. '

By the start of the spring term, which was
delayed a month, Wes and [viends had constructed
the skeleton of the present bulilding. There was a
shop area on the [lrst floor, and a classroom
walled off and insulated from the shop.
term students used this [irslL floor.

During the summer, Wes hired some help and
began to close in the second [loor. They installed
doors and windows, insulated and sheetrocked the
walls, and built part of the selar colleckor system.
It was ready for studente when the fall, 19877
semester began, and In the early months, the room
could be warmed enough by the wood-=burning stove
an cool mernings to hold class discussions there,
However, it would not have heen usable in late
December and January as winter really began to set
in if we had not worked very hard. Our goal was
to have it ready by the Audubon bird count on
Decomber 18, so Lhe pot=fuck supper could be held
there afterwards., We pul up doors at the stairs
and the entry way which cul out much cold air, and
trimmed, painted and varnished. Wes finishcd
laving carpet the afternoon of December 18, just
in time. . . _ S e

Now we have a place to "do" things again at
The Land in "Doings" Building MWumber 2, It 1s not
completely finished by any means, but we do have
the classroom-library area and office fairly
comfortable. The only cbstacle to accomplishing
something in the office Is the delightful wview
ol the window down Lhe ravine, It's somelimcs
a birdwatcher's paradise, hut not a place for a
typist to concentrate,

The Jacobs wind electric plant lights the
building, but the solar heating system has not becn
completed. The collectors are in place on the roof
covered with two layers of glass, and the upstalrs
duclts are in. However, the ducts under the [loor

The spring

T I L T T T D AR T

have ‘fot beeh: buili, and: the rock pile storage area
downstairs is yelb to be inslalled. On sunny days,
we can tell Lhe collectors are working when we open
a door in the duct system and warm air pours out
into the toom,

The two wood burning stoves wpstalrs enable
Lo meet and work in comfort, have been
using the classroon-library for various events,
such as solar/wind workshops, dlscussion groups,
and cur Famous dmerican Maturalist leeclure serics.
We can squecze in a group of [1fty people, bul
twenty-Live is a morc ideal number. ‘There are
three organizations with whom we share the meeting
room from tlwe to time: the Smoky 1Tills Audubon
Society {and its library), the Praivicland Food
Cooperative, and the Kansas Qrganic Producers,
They held committee meetings here when the
conditions were primitive, and now that conditions
arc pleasant, we expecl Chem to find The Land an
cvern more convenicnt place bo mest,

The fire which destroyed the fivst "Doings”
building set usz back about fourieen motths,; or
even more when we consider the projects neplected
while we were Intensely inte construction and
without an office. It is really gratilying Lo
have reached the point cmce again where we have
a place to "do" things.

us W

With diflerent roof hraces

tnfinished, but in use.
and a Baleony railing, the logs chinked, a door an
the shop, the construction mess removed, and sone
landscaping with native plants, the "Doings"

"building will be atlractive as well as [uncticnal,

"The subject at hand is life. To kill iiving land
for 50 or 100 years by covering it with dead boxes
and asphalt can in mo way be [averably comparcd wilh
building in such a way as to lel the tand net only

survive but thrive for a ceuntury or twe." (Malcom
EWells in CoEvolution Quarterly, Fall 1%476)
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The Liang

Third World ﬁﬁ?é@%ﬁ@mgy

DANA TJTACKSOK

Occaslonally we are asked il Lhe work we arc
doing at The Land Imstitute {s applicahle to the
third world. Thls is a difficult question to

ATSWET o .
When The Land Institute was organized, wo

recognized a necd in the United Slales for a
different approach to meeting human needs. The
mass produclion system, prometing a high consuvmp-
tion of people's wants, not needs, not only
wastefully deplcles natural resources and pellutes
air and water, but it dehumanizes pecplc., Those
who wish to live with more quality and less quan-
tity must learn how Lo do more for themselves, to
take a larger measure of conkrol over their own
lives, and to touch the earth lightly. They need
to know about alternative shelters, alternative
materials for construction, alternative heating
and c¢ooling systems, and how to prow their owm
food successfully,

More importantly, our children and grand=-
children, faced with a growing scarcity of metal,
mineral, =oil and energy resources, will need to
know about technoleogy they can afford and maintain
The Land Instituic 1s devoted Lo a search for
alternatives in agriculture, energy, shelter and
waste to help those i 'the present who desive a
lifestyle more gentle td the earth, and those im
the future who must live differently by necessity.

The types of projects with which ocur students
and research'as%aciateé'cxpuriment fall inte the

Schumacher categery of "intermediate” Lechnology,
and we hope.into the category of "appropriate"
techtnology. ThHe ‘term “intermediate” implies

technelogy which is halfway between small-scale,
primitive; and large-scale, complex. Bul as Ken
DaffOW'and Rick Pam of Volunteers in Asia point
out in the 4 ‘Appropriate Technology Sourcebook,
"'Intermediate' says mothing about the process
by which the technology is to be develaped, who
is téﬁcontrol it, how 1t relates to social and
cultural Factors, and what effects it will have
on the natural eavitonmment. 'ippropriate' seems
to ificlude a concern for all of these." It is
"appropriate" technology that is most needed in
the third werld.

THE TRANSWATIONAL DIALOGUE TO SOUTH ASIA

This tast fall I had the opportunity to
travel in India and Sri Lanka and learn about some
of their problems of development. I was a parti=-
cipant in a program called the Transmationsl
Dialogue to South 4sia, sponsored by the Overseas
Development Council and the Charles F. Kettering
Foundation. The purpose was to help a group of
Amevicans frem diverse backgrounds and diverse
constituencies hetter understand the social and
economic aspects of world food and development
problems by communicating directly with the people
In third world countrics. We talked to matiomnal

" trying Lo feed its people,

government officials, village leadera, poor and
prospevous Tarmers, shopkeepers, businessmen,
teachers, social workers and researchers. Jusl as
important as the dialegue with Indians and Svri’
Lankans was the dialogue carried on amang the
cighteen Amevicans., As we traveled and tallked, we
often noted what tools, machines or techniques were
uscd, cspecially io agriculture, and discussed
whether they were "appropriate’ technology arv not.
During the Lrip I thought a great deal about the
nature of apprepriale lcchnology and the relation=
ship of The Land teo third world development,

A main objective of the dialogue was to learn
more about the problems of a developing country
The day alter we
arrived in Wew Delhi, we went by bus to the state
of Punjab which produces much of the wheat in
Tndia. Agricultural experts at the Punjab Agrieul=
tural University, cstablished in 1960 and modeled
after Ohio State Upiversily and other U.5. land
grant ceolleges, showed us a £ilm called "The
Makers of the Grecn Revolution," which explained
how P. A, U, developed the high=yielding varieties
of wheat responsible for the doubling of production.
But the Green Revolublon did not happen bocause of
improved seed alone. Irrigation and incrcased use
of fertilizer also made it possible., The univer=
sity oxperts were talking about another iaput,
chemical weed control, when we were there, hecause
the new dwarf varieties of wheat sometimes get
overtaken by weeds.

The increase in wheat productiom has made
Punjab farmers prosperous, relative to farmers in
other parts of India, and ambiticus to have
machinery to become more presperous. We talked to
a thirty year-old faymer who plows with bullocks
and asked him what would help him farm his ninc
actes mote efficiently, and he replied, "4 tractor-
a Ford 3000." We asked the same question of a
farmer who manages nincty-three acres {lwenty are
his own}, who already has a tractor and scveral
other small implements. He wanted a mechanical
harvester. We asked the commissioner at the
grain market what the U. 5. could do to help the
marketing process, and he veplied, "FElevators."

Is the Amcrican tractor appropriate technow
logy? 1Is the harvester? The elevator? Dr, Raj
Khrishna of the Planning Commission of Indis uses
employment as a criterion for deciding. He told
us in a gpecial meeting In New Delhi that he eould
accept tractoxs for tilling, but that he had
recently stopped the importation of five humdred
harvesters hecause the machines would replace
people who needed jobs. dmerican’type agriculture,
promoted by American type agricultural univer-
sities, resulting in greatly increased yileld, is
not helpful unless people have jobs to buy the
food preoduced. India has eighteen to twenly-one
million tons of surplus graim stored now, not
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. -b *Bangalore have been described in American magazines,
poorest people have no monLy to purcha - 111 s0-T. pr'ctLd to see windmilis,

Seventy percent of the populatLon ol India G At our meetlng at the Indian Planning Commris-
lives in the Tuxal areas, and twenty=Tive perccnt sion, I asked Dr. Ra ] KhrLShna why there ware no

of that population is lamdless, so rural cmploy- wind machines in the Puanb to pump water, espe-=
ment is exkremely important. The Pun]ah imperts cially in light of the increasing cost of energy.
laborers from other states to work in their E1le5, He said thal "small technology" (his term) is

and the use of combines would make these people necded, hpet that no one receivoes -any status for
uncmpleyed.  An. example of intermediate techmology, reseatch in small tcchnelogy, and. therefore, little
the pedal-powered thresher, would make harvesting = is done. Indians have the ability to manufacture
more efficlent and replace fewer workers than the . anything, but they need desigms, without strings,
mechanical threshers., But il Lhe main criterion: wilthout reyalty payments. The. U. 3. could hclp
for.appropriate techmology is that it be labor= - . by providing professicnal advice, mot money. If

intensive, the pedal-powered thresher would not be the U, 5, would develop and use small techﬁology
as "appropriate" as traditional methods., Clearly, first, then the Indians would accept it, L[ the

employment, by itsclf, is not an adequate measure American Bational Academy of Science would cfler
of "appropriate" rechnology. ten prizes a year for development in small tech-
v . _ s e W01 0gY, much more research would he done.

.This did not quite answer my quesliom, but it
led me to some other ideas. What he said is true
about “small' technology, hut mot truc of “appro-
priate’ technology.

If an Amevican company manufactured wind-~
mill: and sold them in India, this would not be
appropriate technology. If the U. 5. gave designs
Lo Indian industrialists whe producced windmills
and scld them in the villages, this still would
not be appropriate technology. In either casze,
the villages would need money to buy the machines,
and there would be an element of dependency either
upent the U, 5. or the Indian manufacturers, Bui if
people in the villages could design, or adapt a
design of a windmill and asszemble it oul of some
locally-available materials and taintain it
themselves, they would be developing appropriate
technology.

John Craft, research associate at The Land
Institute, designed and buwilt a wind generator out

NEW GOVERNMENT DEVELOFPMENT PLAN FOR INDIA of automobile parts. This is certainly an alter-
Dr. Raj Khrishna, an American-educated econo- native technology for the production of electri=
mist (doctorate at Chicago, post-doctorate at city, but whether it is appropriate or not in its
M. I. T.), told us about the new government's plans appiication depends wpon many social and cultural
for development in India. Althowgh India has a Eactors. We first looked upeon his wind machine as
modern industrial sector (englneering products are something which could be built cheaply out of
its second largest item of exports), and recently scrap parts; therefore, it was useful technology

had a 250 million dellar balance of trade surplus, for low-income people, and perhaps pecple in the
this seemingly successful development strategy has third world. MNow there iz some doubbk about low-

Failed to improve the living standards of most of income people accepting a wind generator built

the people. The new plan will stress rursal cut of junked car parts, at least in the U. 5. 1If

employment, and the key to this employment is irri- the desipn were easily available, and il eould be

gatlon, 'Twenty~flve percent of cropland in Indla adapted to developing country conditioms, then

is irrigated; fifty-two million hectares are irri= perhaps The Land Institute could make a contri-

gable, but not itrigated. Irrigated land can be bution to third World development,

double or triple=cropped, thus inereasing produc= . , A design or = ea catl be a catalyst for the

tion and employment. o évélution of appropria 5 technology within a parti-
NO'WINDQILLS IN THE PUNJAB Cular reglon. ThlS hy the- Vlllage Technology

Wheat yield ipcrease in the Punjab is largely
because seventy=six percent of the cropland is
irrigated. TIn Mahadian, a Punjab village which we
visited, the sixty farming families and forty non-

farming families cwned ninety-seven tubewells with :' T TIONAL TECHNOLDGY AND INDIGFNOUS TECHNOLOGY
electric or diesel pumps., I did not see any wind- ~ "7, . i
mills or wind generators in the Pumjsb. The. TIadLLlﬂndl technology and indlgonous

Tndian experiments with wind energy in Madurai and t€chnology are other expressions often used in
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relference Lo -adobe mud hotisas wi h
nut leaf roofs in Sri Lanka., However,
tachnology can obstruct development,
was enormously bothered by the sight of the
sweepers, the untouchables, crouched dowm in the
dusty streets, in the dairy stalls at the dairy
reseatrch barns, on the pavement at the train
station, using short bundles of straw for brooms.
I could noi understand why the sweecpers did not
work with lomg~handled brooms, Instead of creeping
around in the dirt and dust all day, Belore
leaving the 1. 35,, I had read a proclamation by
Prime Minister Desai about eliminating the casle
system and giving Lhe untouchables dignity. Why
didn' i he lssue a proclamatiom that all swecpers
must use brootws with long handles and stasnd up so0
they could Jook fellow humans in the eyes? But
this type ol change involves such deep socfal and
cultural patterns that it is harder toc bring aboul
than the comstruction of new reads, or Inappro-
priate technoelogy such as nuclear power plants.

A good example of appropriate technology
built vpon traditional technology in India is the
refrigerated avtomatic milk vending machine. At
first, the idea of such a machine seemcd incon=
gruous with the one-cow~per-Tarmer milk produec-—
tion system. Actually, it makes great semse im
India. The willagers near Anand take their milk
in traditicnal brass containcrs Lo the village
milk collection center and pour it imte milk cans.
From there it goes to the district cooperative
dairy o be processed, and then to Lhe city of
Bombay and into the milk vending machines. Twice
a'day people drop coins in sleots to reccive
measured amounts of milk inte their individual
brass conlbalners, The entire energy=intensive
process of bottling milk is bye=passed. Since
Indians always boil their milk before they use 1t,
sterilized containers are unnecessary. We saw
village women scouring their brass pots with sand
and manure, and I was glad to know about the
euslom of boillng milk when I drank their tea,
always served with cream and sugar.

traditional

Milk vending machine in Anand.

In Inﬂlé,fi'*:

DEVELOPHENT IN SRI LANKA

The last parl of the dialogue was in 5ri Lanka,
%mérly Ceylon. This small, island couniry has
followed a development pattern very different from
India's. There has bLeen little large=scale indus=-
trial development. Small-secale industrial coopera-
tives have been organized at the villave level, and
medivm scale cooperatives manufacture products such
as the two-whecled tracter, widely used and appre-
ciated in 8ri Lanka. Government secial programs
stich as free wmedical care and food subsidies have
made the average Stri Lankan's standard of living
much better than the average Indian's. Paying for
these programs 1z a burden, especially with inter-
national lending agencies frowning upon their
growing balance of trade deficil, Since food
accounts for almest half of Sri Lanka's annual
imports, there is now a big emphasis upon develo=
ping the rural areas to increasc producition of
food within the country. The Mahawelli Dam Diver-
zion Prejeckt i supposed to make this possible by
opening up 100,000 acres in the dry area for
agriculture,

Rice is the major food in Sri Lanka, and the
small paddies arc farmed with methods used for
generations, Though most farmers still use
bullocks to help prepare the land for planting
many of them have alsa adopted a modern technique,
the application of commercial fertilizer,

"APPROPRIATE" RESEARCH

If water is Lthe most imporLant facter in
increasing food production, fertilizer is the
second most impotrtant. However, importation of
fertilizer 1s not going to help S5ri Lanka's balance
of trade deficit. Some very Interesting research
is mow being undertaken which may alleviate this
problem. The water fern, Azella, has a symbiotic
relationship with a blue green alga, Anabaena,
which can fix nitrogen. Sri Lankan researchers,
as well as Americans at the Univeraity of California
at Davis, are finding Lhat the Azellas Anabaena can
provide up te forty percent of the nitrogen needed
in a rice field. The Vietnamese have grown one
type of Azolla in the irrigation ditches of rice
ficlds for centuries. The modern research is
being built upon a traditional techpology.
: Two membevrs of our O, D, C. Tramsnational
Dialogue, Dr. Sylvan Wittwer, Directar of the
Agricultural Experiment $tation a2t Michigan State
University, and Dr. Marvin Lamborg of the Kettering
Research Lab in Yellow Springs, Ohio, often talked
about "mission-orientecd basie research." They want
more money and effort into research to understand
photosynthesis and nitropen fixation, for the purpose
of developing plants which can make optimum use of
their environment, Most research applied to apri=
culture in the past has focused on the additicns
to a plant's enviromment, such as water and chemi=
cals, which increase the plant’'s growth. These

“inpute 2dd to the encrgy and environmental costs

of production, and make the farmer dependent upom
companies or countries providing the inpets, The
development of plants well-suited to their envi-
ronment with grealer genclbic potential to use more
of the sun's energy or te fix nitrogen would be
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beneficial to third ﬁbtidﬁcoyn,_ =
to me te be “appropriate" research
to a more "appropriate" agriculture,

THE LAND INSTITUTE AND THIRD WORLD TECHNOLOGY

At The Land Institute we are interested in
alternative metheds of agriculture. We will be
expanding our gardeming activities and beginning
the prairie project im this next year. Although
we do net have the specialists or the ecquipment to
do the kind of research menticned inm the above
paragraph, we do believe there are areas in which
we can experiment. Of course, we arc aware that
we cannot make direct transfers of our experieices
to third world coumtries. But we share with them
an interest in small~scale, sellwsustaining agri-
culture and greater regional self-sufficiency.

The desire to achleve s greater measure of
self=sufficiency at the wvillage or naticnal level
is directly related to the development of appro-
priate technology. Sti Lanka wants to lessen its
unfavorable balance of trade by importing less and
producing more at home. India has a faverable
balance of trade, but wants 1is production to
benefit the poor in India more than it has. In
these countrics, and inm other developing countries,
there 1s a growing sensitivity teo the forelgn
expert ovarselling Western technology. For too
long the Western world assumed that all countries
were on the same road destined to go the same
direction, only the developing countries were
behind, Now individual countries are choosing
their own roads, looking to their own resources
and endowments in planning development.

Private groups, rather than government
sgencies, seam able to incorporate appropriate
technolopgy inte their programs. In Colombo, Sri
Lanka, we visited Meth Medura, the headquartcrs
for a private organization making significant
contributlons at the villapge level in Sri Lanka.
The Sarvodaya movement, founded by Mr. A. T.
Avivaratne, a friend of E. ¥. Schumacher, has as
one of its basic principles: "Develeopment should
start from the grass roots with locally=available
human and material resources and using appropriate
village technologies for the satisfaction of basic
human needs of the village community.” The Sarvo=
daya movemeni has trained leaders within the
villages and has helped build recads, establish
preschools and community kitchens, and develop
safe water supplies and village manufacturing.
Another organization deing similar work is the
Mahilasmiti. Dr. De Mel at the CARE office in
Colotnbo introduced us to Mrs. Seoma Tannangara
of this women's organization, which works in
villages where there is no Sarvodaya program.
Among many other things, they teach women to grow
vegctable gardens,

In many respects, private groups In the U, 5.
can make a better comtribution to the deveclopment
of appropriate technolegy than can goverhment
agencies, An article in RAIN, January,.1978,
called "Why Big Business Loves A. T." suggests
that when the national government becomes really
intereated, then the major goals of decentrali=

ecouoﬁitally advanlageous to big business.

At The Land, we shall contlaue to experiment
with alternatives, trying to develop "appropriate”
techrologi=s which are not damaging to our life=
suppert system. Some of our ideas may be appli..
cable to the problems of developing countries;
some of the third world technology may he appli=
cable te solutlions we are seeking. After my
trlp to South Asfa, I have a better understanding
of third world develepment and the meaning of
"appropriate" technology,

Garrett Hardin's concept of "lifeboat ethics"
has been accepted by many people. Hardin sees the
developed countries in a lifeboat, surrounded by
drowning third world countries. Allowing them in
the boat would cause the boat to sink, and cveryome
would drowm., Trying to come to the aid of the
very poot, seemingly lost, countries would only
canze the demisc of the richer countries also. I
prefer the image drawn by Russell Peterson, one of
the partiecipants in the Tranmsnational dialoguc.
The day after we returned from Asia, he veceived
the Audubon Medal at the Annual Natiomnal Awudubon
Dinner in New York City. 1Im his address that
evening, he spoke of the commonalitics between
Asians and Amerileahs, and the Interdependence of
all pecples with the other species of life on
earth. The title of his speech was "ALl in the’
Boat Together.”

In this spirit, the answer to the question of
whether our work is applicable to third world
development problems must be "Yes," although a
cautious, qualified, "Yes,"
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Russell Peterson, Director of the 0ffice of Techno-
logy Assessment, Washimgton D. C., Rebert Benton,
Superintendent of Public Imstruction for the state
of Lowa, and Dana Jackson of The Land Institute with
children at Meth Medura, headquarters of the Sarve-
daya movement near Columbo, Sri Lanka.

o

February 12«15, Dana Jackson will attend a follow~up
warkshaop on global food and development issues in

Racine, Wiscomsin. Participants in the Transantional
Dialogues to Africa and Latipn America, as well as to

S. Asia, will dlscuss U.S. pollcy related Lo these issues.
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Fyriends of The Land

The Friends of The Land havce been
NAME N extremely important to The L;gq:}nstitutou
] ' Many helped collect materials g build the
ADDRESS _ first building: many donated Lime and labor
- after that building burned to help startl
reconstruceting the classroom-librawvy-shap.
Friends donated books and meoney to help
PHONE develop another library. The Land nccds

' : these friends, and new friends too.
{CHECK CATEGORY OF CONTRIBUTION) The Land Institubke is a private, educa-
tional-research organization, financed by
510 §25 - §50 student tuitions and private gifts. Contri-

: buors receive THE LAND REPORT, any special

5100 $475 (student spomsor) publications, and noklces of intoresting
events at The Land, The Land Institute is
53 Subscription to THE LAND REPORT only. a non=profit organization, and all gifts
are tax deduckible, o

Sp@mal HEvents a‘i, The Land

I. RURAL DEVELOPMENT IN INDIA AND 5RI LANKA, a slide presentatlon by Dana Jackson.
February 28, 7:30 P.M. No fee.

T e e T T

II. HOME GARDENING THE ORGANIC WAY - WORKSHOP on techniques of organic gardening:
planning the garden, preparintg the soil, weed control, posl control, general
rationale for the method. .

March 11, %:00 A.M. to 2:30 P.M, (Bring a sack lunch) Registrationm $5.00,
Register by March 8.

ITT. MUSHROOM WORKSHOP- March 31, April 1

“Br. Harold Keller, a mycologist at Wright State University, Dayton, Ohio, will
conduct "fungi fun" days at The Land, On Friday, March 31, at 7:30 P.M.,
there will be an informal lecture by Dr., Keller, followed by a reception,
Saturday morning (9:;00 A,M,)}, participants will be instructed on how Lo identify,
how to ccollect and hew ke prepare mushrooms. In the afterncon, Dr, Keller will
lead a foray to nmearby wooded areas to collect mushrooms., Specimens will he
brought back to The Land for dissection and identification. An Instruction
packet will be provided fox each participant. Bring a sack lunch,

"Registrdtion $5.00. Register by March 26.

© 7 IV. CARBOR DAY TREE PLANTING AND SERVICE IN MEMORY OF £. F. SCHUMAGHER, honotraty

" " member of the board of directors of The Land Institute before his dealh on
" Séptember. 4, 1977. ‘Ceremony: followed by tour of projects and a reception.
thor Day, -April 28, 1978} 4:30 P.M,

'}fﬁ}~:EATION§ECSUﬂ_DAY, Méy 3. . Secondary school classes will be welcomed at prearranged
- ' explandtion of our solar heating and wind electric systems.

OLSTICE GEEEBRATTON, June 21. 7:00 to 10:00 P.M. Food, games, music.

Non=Prafit Org.
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