RECONSTRUCTING THE SOILS OF THE WORID TO MEET HUMAN NEEDS

: Wm A. Albrecht, Professor of Soils .
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It is a distinct privilege - and no small responsibility - to
participate in this the tenth annual institute on conse;Vgtion,
nutrition and health, We have had the corresponding pr1v1leg§ at
some of the earlier institutes, some held far from the maddening
crowds of the paved metropolitan streets and out in the quiet company
of Nature herself. The varied turns taken in the succession of
annual programs or institutes seem to tell us of a growing reliance
on the eternal verities born of the soil, These turns indicate an
integration of many fragmentary concepts of the ear;ler years as to |
what great purpose an organization known as the "Priends o@ the Land
might serve in the United States or even on the North American
continent. With the dawn in the minds of many folks of the need for
more conservative use and less exploitation of not only forests and
waters but also of the soil - both in the United States and Canada -
these programs are now of some international Qim§n51on. They suggest
that we are crystallizing a philosophy of thriftiness toward our .
natural resources. We are now coming gradually "to §upporp, increase
and unify all the efforts for the conservation of soil, rain, and all
the living products, especially Man."

Such a manifesto includes extensive territory. It now trangcends
the very general and simpler initial concept of.conservatlon.' With
the word "Man" as the last one in that declaration of purpose, there
is the suggestion that the varicus fluid states gf_thinklng aboup
conservation have passed. Its philosophy is definitely erystallized,
at least in the minds of those guiding the programs of the annual
institutes and of - the leaders of the Friends of the pand as a whole.
The theme of this, the tenth institute includes man 1n particular
relation to the soil as it feeds or fails him, Thls.ls espgc;ally
gratifying to one interested in soils as they serve 1n nutrition 1
which service must be complete in'terms of the fe?tllity'of the soi
if there is to be health from the ground up for microbes, plants,
animals and consequently also for man.

Man's lofty positionm at the top of the biotic pyramid is apt to
give the impresZign that, since he is put over all othertlife, he
would surely have an answer in the pos;tlve apd would outl neti‘
modus operandi in detail for the question as§1gned to us for v 1§h .
oscasion, namoly, "Can we reconstruct the soils of the world in t eir
productivity to meet human needs?" Unfortunately, even thoug e .
growth of conservation thinking has been phengmenal up to this mome% ’
one of the features about it that emphasizes 1t§elf most 1is th%_fac
that man has not yet demonstrated much success 1n Fhe conservation
of other life forms and living products below him in that pyramid.
The loftiness of his position is not one of regality in whlcpfhefmay
gloat, On the contrary, it is one of hazard because these 11 e‘lorms
beneath him may readily refuse their §upport.‘ The declining sol
fertility below all 1life may topple him from it.
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A1l too slowly is this great fact being recognize@. Whilewman
may: rightfully boazt of this technologies of construction and rgac {be
construction in engineering accomplishments we.can.scarcely subscr
to the belief that man is capable of particlpating in the processesid
of ereation to the extent of reconstruction of the solls of thedvor
to meet human needs. Can man save himself? The subject under %szh
cussion here must be approached, then, maiply for the ana1y51s.%' e
problem but, as yet, for no plan guaranteeing the full and gos%hlve
answer in favor of soil reconstruction for man unlimlteds n i .
converse, Nature's great forces will, in all probability, reconstruc
man to fit the soil.

NEEDS , NOT WANTS

As a partial clarification of the subject, let us note that the
statement gf it specifies human peeds and not yants as the objegt@;e
of soil reconstruction, "Need is a state of circumstances rgqulrl g
something."(1)% If we consider only the needs, that is, the aiz
requirements for human survival, those are far below h%mantwan " ind
But when so much is said about the "standard of living" let us retl
ourselves that when our soils must meet that regulrement thegtmus
satisfy our wants, not our needs, Those wants include §i o ai%%i-
extensive phases of jealousy, greed, selfishness and similar a
butes emphasizing man with disregard of all else.

Our wants are too often mistaken for our nee@s. They are
readily interpreted as demands and come into the plcture.offigapg?ics
matched against supply. Demands of such na@ure with their £ % f oh
dollars and other monetary edquivalents sgbmlt po measuremor%hst gur
register recordings. It is by such spec:.ficatlonsé then, %ut 2
standards of living are listed to include wants an de51rgs examyle
no means according to the criterion of nged. One needs,1 2? ox o? 9
only 70 grams of protein per day, according to the calcu % %One of ok
the scholars of nutrition. But any one of us may want a -fgr 8
or a filet mignon of more than three times that many grams o o
consumption at one sitting. Wants and demands are_not 98ns ne éhall
Hence the common views of economics may well be }ald gil g. e
do well even to think about rebuilding the world's soi it or o
needs, It was man's wants and not his needs that broug on
disastrous soil exploitation.

man's needs and not his wants thap must.guide soil con-

servaigo;sang reconstruction., In this discrlmlnatlon bgtw;ightgg
needs of the humen end the wants claimed by him, there is uch e ng
clarify our thinking about conservation of our resources.f mgunting
b o iant® Fecording %ertainly gi nghgggerégaggg g%ciegst a challenge

e . According to our needs, r : :
%gpgt;tiﬁgnkinzcaboutgthe problem, the wish for 1ps solutlo?ara%%ethe
effort at least by some of us, to cling to the faint hopes
positive answer to it in limited localities.

*Numbers in parenthesis ( ) refer to numbers in "Literture
Cited" at conclusion of the paper.
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OUR MAJOR NEEDS

The human needs may be listed as numbering mainly three. VWhen
put in the order of increasing effort to obtain them in the struggle
for survival as a human - reasonably sociable and amenable to the laws
and behaviors of good society - they are (a) shelter and fuel,

(b) raiment or clothing and (c) food. In considering the reconstruc-
tion of the soils of the world to mect these, the followlng three
simple cuestions are posed., How much of a task will it be to have the
soils of the world extensive enough and fertile enough to provide our
needs for shelter? What must be done to assure that the solls Will o
supply fiber crops sufficient for clothing and fabrics? Then finally,
can we reconstruct our soils to grow the food in sufficient amount
and of recuired nutritional quality for the mounting numbers of our
world population?

TIE SHELTER PROBLEM

The problem of shelter has commonly been disposed of_elther by
facing and solving it or by egcaping from it. The migration pf'many
folks from the colder to the more moderate and warm climates is, and
always has been, the escape from the needs for fuel and extensive
shelter. In the past, the soil has been the productive source of
most of our sheltering materials, The forests were plentiful. The
pioneer's ercction of the cabin was almost incidental to the removal
of the trees in clearing the land for cultivation and food production.
The call by Gifford Pinchot for conservation of the forests has not
been heeded extensively because shelter can be had from many gubsti—
tutes for wood in home construction. Zven today the efforts in forest
conservation and the program of reforestation are not so much a cry
for means of shelter as they arc a cry for pulp for paper and indus-
trial uses other than for lumber in building houses.

The reconstruction of our soils for growing wood for shel?er does
not represent much of a problem for several reasons. In the f}r§t
place the-growing of wood, which as & chemical p?oduct is 11gn1f1ed.t
cellulose, makes no call for a particularly fertile soll. Instead 1
is a call on the air and water for the major chemiecal elqments of its
construction. These arc metcorological contributions, They are not
soil-borne. They are fabricated into combustible pro?ucts by sun-
shine energy. Consequently they give that energy or heat back on
burning as fuel wood or as fossil wood in coal.

In the second place very little of soil fertility% or.relatlvely
small amounts of chemical cssentials from the soil, enter into the
wood. Those used to make the seasonal growth of a tree are returned
to the soil annually to a large share in the regular drop of leaves.
Even for the non-deciduous trees the growth is so scant that the drain
on the soil's essentials is very small.

In the third place the growth of a tree so farlas t@e goil is
concerned is the result of continued root extension. This is one
going not only hagrizontally over larger areas but a%so vcrt}ciily
through greater soil depths. As a consecuence, WOOCG as &a sn.et er .
product is possible on soilg of fertility level far below that requir-
ed to meet other human nceds,

Copyright © Price-Pottenger Nutrition Foundation. All rights reserved.
No part of this research may be reproduced or transmitted in any form or by any means, electronic or mechanical, including photocopying, recording,
or by any information storage and retrieval system, without permission in writing from the publisher. Visit http://ppnf.org for more information.



#

The ne&d for shelter is not a call so much for reconstruction :
of our soils but rather for a reallotment of soils now in no crops to
trees for future crops of wood, It is & call for more abandoned
areas to be planted to trees. Our forasters are demonstrating clearly
that planting trees in the once forested but cleared and burned areas
under abandon is still a great opportunity for large crops of wood.
This will be good reconstruction of vegetation if we are only far-
sighted enough for each of us to do more planting of this s}owly
ripening c¢rop where it will be no competition for shorter-lived ones.
More acres planted rather than more soil reconstruction is the solution,
Growing our shelter does not invoke serious pessimism about the future,
Trees require so little fertility that they are almost the first crop
before the rocks are scarcely developed into a soil and are also near
the last vegetation holding forth on soils developed so completely
as to have been moved nearly into solution and on to the sea.

Even if we could not grow shelter, the soil itself and the rocks
that might make it will serve as shel%er. This was demonstrated by
the sod houses of the western pioneers and the shelters of the cave
dwelling primitives, Modern home construction has gone fgrward.wh}le,
the role of wood in it has almost passed out, We are making buildings
completely fireproof. Soil scientists have not given much thought
to reconstruction of the soil to meet the needs for growing our
shelter, They have escaped that responsibility in the substitutes
which do not call on the soil for their creation by growth. It would
be no insurmountable difficulty to reconstruct our soils to meet the
humah neéds if shelter were the only one in that category calling on
the soil, .

FIBER CROPS POSE SERIOUS SOIL PROBLEMS

Division of our fiber needs into those of vegetablg,_apimal and
technological origins mnkes the problem of -soil responsibility for
their provision less complex, By no means, however, can one escape
the necessity for soils and their reconstruction to meet these needs.
Technology has exhibited what may be some of the most outstanding
applied research in giving us the synthetic fibers. Even then, of
those still in the minds of the research men and ip the prospect.of
creation, there is a good member., However, in seeing the metalllg
spineret replace the corresponding anatomical equivalent of the silk
worm, we must remind ourselves that both are fed by digestion of
vege%able matter grown on the soil, either recently or in phe distant
past, But here again, as in the case of shelter, the chemical com-
position of synthetic fibers calls for mainly carbon, hydrogen and
oxygen whic¢h are delivered gratis as air and water over extens;ve
land areas. Then too, with cellulose serving as the raw materials for
the synthetic chemist, such fiber production does not demand the most
fertile soils on the iist of those serving human needs. Tec@nologlcal
creations of fibers for clothing and-plastics offer consolation in
the problem of growing fibers, skins, etc., as body cover and comfort,
While such helps in fiber production lessen the 5011§ responsiplllties
and push the day of soil exhaustion under this need into the distant
future, nevertheless, we must not forget that the carbon and the
nitrogen in the coal come from what is now fossil crops but grown
oncé upon a time by means of soil fertility before it escaped to the
sea,
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More significant in relation to soil is phe observation that our
choice synthetic fibers arc not those consisting wholly of the
carbohydrate ejvivalents, namely carbon, lLiydrosen and oxysgen. The
collulose-poctate fabrics were originally a welcome creation and fill
a significant human need. Tut the nore purpo§efulﬁflcers coming
later at more cost and greater syntaetic comp+1cat1?ns approach the
proteins in chemical composition, They must have n}progen in their
molecular structure as well as the morc common constituent elements
of vegetable matter, Nylon, Vicara Orlon_and chher flpers, perhgps
not yet commercially born, suggest Inat, 1like the proteins in a%rla .
cultural production, they are the defic{cncy in supply_gné.are ar 0
produce or grow except under the complex c@emigal combinations com-
posing-the most fertile soils. This is guite in contras? to thetrayon
fibers, suggesting carbohydrates, which are a crop that is easy To
growi and is plentiful. They give us big ylelds on acres which arec

still equal to that production load from the remnants of their origin-
al fertility supply.

GROWING FIBER CROPS DEMANDS THAT WE GROW PROTEIN SEED QROPS TOO

Vegetable fibers like cotton, flax, hemp and others, commonly
conside%ed for fabric use, bring tne soil problem more sharply into
focus., These crops cannot be grown in disregard of the_level of
fertility in the soil., Abandoned acres are numerous wh;gh thgse ]
crops have exhausted of fertility. Growing the cotton Liber és aIt ]
matter of growing also the geed to which the f}ber is attachg . . tﬁs
a matter of a soil fertile cnough to produce first the proteins in the
seed and then the fibrous, cellulosic cover enshrouding it. Grow1gg

a cotton crop calls for the high level of fertility needed forﬁpgo -
uction of any seed, orf any protoin—rich_crop. +In the casc of 1% e§s
talen from the plant stems, the maturation of the sced is a par g

the plants' total performances of making the fiber. The.makln%hot

the cellulosic fibers, even if they themsclves contain little t a

was brought up from the soil, cannot result unless the plan%dg SO
carries forward the physiological losd of produclng the pro ﬁlns..:L

It is that latter performarce which makes heavy demands on the sol

for liberal production of them.

The growing of ccllulosz for fibers calls for more soil con-
structiongand r%construction than the growing of cellulose as wgod
for shelter. 1In the coniferous treces, the phys1ological load o
seed production is reduced to the very low levgl of a fugggs spoEe,.v
In the fiber crops the corresponding phvsiologlcal deman 35 %an is
higher, calling on the soil for more help. Fiber crop pio ug’i is
production of cellulose but also of protcin along w1tp i .t % s S
possible only on soils fertile according to the protein output ra
than the delivery of cellulose. :

hig! artile i for

s for fiber crops necd not be as highly fertile as soils
produi%%%n of protein inpfoods and feeds when we recall {?at cotton
seeds nre protein but one not complecte enough to scrve a iouihis
domestic animals. They serve the cow. He? safoty factor n s
connection lies apparently in the cooperating help of tge ml%ripsh ine
flora in her paunch through which she can use cottonse91 pgooeiﬁ 9.
sufficicnt as they are for other domestic aglmals. 801lsfor Wecgn-
cotton fibers and the proteins associateq with them call for rthe " e
struction in their fertility if those soils are asked to grow
complete proteins for human consumption,
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If we are to grow morec fiber crops for morc folks, such crops
are no escape from the nccessity of cither finding more soils inher-
ently fertile in certain specific respects, or rcconstructing soils
accerdingly by means of added fertility materials. Fortunately,
fibers are not a perishable crop., Also their services arc long last-
ing and would be much more so were we not such addicts to fashions,
changing with the scason's demands rather that remaining undisturbed
according to human neceds,

WOOL IS A PROTEIN CROP

When we consider soils in relation to wool, our favorite fiber of
animal origin, the problem of rcconstructing soils to grow thg sheep
to make the wool incidentally, is far morc complex than at this
moment we appreciate, The wool fiber itself is a protein, It is
bathed in a particular fat during its production by the sheep., Wool
production is a physiological performance of high order. It calls
for the provision of proteins in the feed which the sheep eats,
Proteins grown into the feeds are a call for soils fertile to degrees
much higher than required for a plant's production of cellulose and
other carbohydrates,

1

Animals cannot synthesize proteins from the elements., They oply
assemble them from the amino acids ag parts of the protein synthesized
by the microbes and the plants, and in complcteness of all thgse re-
quired only as the fertility of the soil supports the conversion by
the plant of its carbohydrates into amino acids. Wool productlgn is
a question of soils fertile enough for protein production to build
sheep hodies, Is it too much stretch of the imagination to see.human
bodies of highly similar physiology in the same picture? Protgln ‘
production is the major call for the reconstruction of many soils too
low for that, If we arc to produce wool, this demands rcegular
maintenance of the fertility of any soil, too long taken for grapted
when after exploitation in one generation we cscaped the responsi-
bilities of soil rcconstruction by going West, When the nutrition
and the physiology of the shceop approach those of the human so closely,
any consideration of soil reconstruction for fecoding sheep for wool
and meat may well carry its implications for the nutrition of man, too,
In thinking of feed for the sheep we are then thinking simultaneously
about reconstruction of the soil for food for oursclves,

We trust you will not decem it unkind to the sheep~loving flock-
masters when we belicve that wool production (and mutton production)
in the past may have resulted morc from the instincts of the sheep
than from the knowledge of animal nutrition and physiology = much lgss
in relation to the soil fertility - on the part of the shepherds., For
the pioneer, the sheep were the chemists that went ahcad of him and
assayed the vegetation for its cuality of protein to make wool and to
support reproduction of the flock. This bio-assay for good speep
nutrition was cataloging simultancously thosc more fertllg soils
into which the plow could be put for good crops as nutriﬁlon for man,
Sheep have spread over the land and multiplied bccause they do so w;th
a fuller knowledge of their soil scecurity under them than can be said
of their owners. Along the same line of thought, we must acknowlecdge
the fact that sheep have bocome of major importance, not under closer
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‘domestication but out on the range where they search out their feed
from the native and virgin vegetation. We havc not yvet set up the.
complete fertility inventory required of a soil to grow forages
that will produce sheep of good hecalth, prolific lamb crops and in-
cidentally big weights of wool. So far, the soil has ngt come }nto
the picturce for its fuller significance in wool production. This
crop of protein (and fat) is still much a matter controlled by those
supposedly weak animals or dumb beasts themsclves, - ?o date the
growth of our protecin crops, whether in wool fiber, in the carcass
of the sheep and in the bodies of our other animals as megt and
choice food, has been mainly at the cxpensc of ravaged soils, and
not rcconstructed onecs.

PROTEIN-PRODUCING SOILL AREAS ARE LIMITED

Consideration of the two preceding human nceds, shelter and
raiment,. in res~rd to reconstruction of soils has alrcady scparated
out the fwo'parts into which the third necd namoly,.food for any
living body, divides itsclf, Foods serve (a) to provide the body
with cnergy and (b) to build the body, i.e. to be parts of the
construction or to be tools in this proccss. 'Ca?bohydrqtos, of
photosynthetic ~nd metcordlogical origin’ illustrite’ the former,
Proteins and all that is associated with their fabrieation make
up the latter. For our crops' delivery of Cirbohydratog in sugars,
starches and ccllulosic bulk of large yiclds per acre ll?tlo soil
fertility and thercby little soil receconstruction is required., Merely
going forth to sow with unboundcd faith in the pod}groe of the goed
but with no attention to the good ground on which it musp fall is
about all onc rcaouirecs. Netural cover on most any so;l 1}lustratos
this contention, But for the production of ccll-multiplying,
“body-building; spccics-rcproducing nrotecins 2long with thosc 5
carbohydrates, the arcas of fertile goils have always been limited,
Soil surveys have measurcd acres, npt fertility, much 1ess1prote1n
production, St-tistics of crop yilclds renresent bulg as the
criterion for egricultural output. clivery of nutritional valucs
has not yect been included in that cagegory.

Our shccp and other animals ahend of us, while we werc trall%ng
them for benefits unaparceiated, have been going wcs? to morc proteins
but with cxploited soils in our wake. ‘We arc now being turned baﬁk
in this journcy by the " soils undcr us, and by our'anlmals tog. e
prefer to dodge the responsibility of rcconstrugylng our spl}s
to producé sufficient protein. We are content with a SuporflClﬁl.
thinking that has not yct comc to belicve that shgrt;gos of protcins
find thoir causes in failing soil fertility. It is instead @ .
contentment with legislation th-t will roll back the prices on mea
to please the majority and disrcgard the fond—prgduglng minority.
Greoat facts are not nceessarily cstablished by majority votes.

"With rcference to protein as fleced and food 9oming from our
soils the sheep population descrves the same eritical con§1dorat10n
we arc about to give to human population. Sheep populatlon has
given its curves of increasing numbgers from the oarl}est rccords
until the maximum was rcached in 1942, Since then the numbers
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have declined so sharply that today they arc bglow the flguye of
the first count taken, WNo rcason coen be found in the cconomie
demends for such a dcercnsc, when wool prices an?_meat py1ce§,t
offered by those able to pay them, arc also.thg highest in history
by several times., e may well ask whether it 1s'not the QGcrcgs1ng
soil fertility that is rolling the shecp nopulation back in spite
of incrcosing demands for wool and mutton as the cconomist uscs "
them? Isn't the humen population apt to be rolled back tog, cvents=
ually, in relation to the soil fortility that must feed 4t?

An interesting corrclation, suggesting failing Qutrltlonnof
the shecp becausc gf a doficionéy in the soil fertility's tiaé?
element copper, dscrves mention in this connoctipn. (?) 1 wmsms
in 1942 when phenothigzine, the oreanic compound for killing wgr s
in sheep, (onc of thc many decadly ring comnounds) yas announce baﬁ
replacement for the inorganic copper sulfate th~t nad.formerly‘ ecn
uscd., Might it not have been possible that by d;enghlng the siocp
with copner snlts regularly under the guise of kll}lng 1ntern%
parasitéé of an undernourished animal ¢ werc feed}ng copperltg cover
a ‘deficicney in the soil and were making wo}l nourished hiiﬂt‘yﬂl
animals within which cven worms do not survive? Sucp hypo ; icu
consideration of what may scem to be only a CQTTOlathP oug% i
push research farther, When it docs we may.dlscggor that 1t o%hg
magnifics the task of rceconstructing our soils w1up c opper %h SO
shcep'!s necds for feed, to say nothing of thc magnitude for knc ¥
nceds of foods with respect to all the other trace clcments own
and still unknown.,

SOIL TFERTILITY PATTERN SUGGESTS RECONSTRUCTION PATTERN

In the soil nattern of the United States, the major production
of proteins along"with the carbohydrates‘to make tﬁoso mor% goagiy
a balanced diet for healthy bodies of.anlmals and nman has 1ibg
the soils in the climatiec rcgion of méderate to low.rglnfa( )1n
the narrow longitutinal belt bordering the 97th meridian. ét 4
That is wherc our high-protecin wheat is grown. When ourhmeu a
wool animals rangc and rustle for themsclves cut thcret? ey aggotein
hcalthicst, longest-lived, and most fecund in ?cproduc 1011(.)d e
production is favorcd by the less weat@orod 501ls'whcro wg for
water werc not so plentiful for the ploncer. Soils tog_ ryﬂﬂic
massive annual crops arc still rich in th01r'storos of 1no§g?os
ossentinsl nutrients. We speok of them as scoils gf the gra glfor
and the nlains with grass as good fced for growing (bul no for ood
fattcniné) animals, We thon conclude that grass mpst a gays 0 %f
fced for growing our meat - and milk-producing anlmalf de%agen
its pedigree, We fail to roalize tlnt grass is good fu?t ﬁ' n
grown out there) becausc of its high protein content, 1 i xlgthc
concentration of inorganic bioclcments and }ts locatlgntw fro e oy
periodic droughts prohibit forests but pO?mlt grass tha fcig ﬁoisture
stops and starts during the scason according as the rglntg S
in the soil permits, Soils dcveloped under such a cllm%hlg sgwn g
arc fortile. They grow protein-rich grass. They g§9w fiﬁ Ty
nitrogen-fixing, protcin-rich legumes naturally. 23{ ?Qﬂding
mouthful of forage going into the anlmal.a ¢a.se Of.ru« Tﬁv D8 o
and not onec of merely filling and nutritional fooling. ¢ cg ice
of the sheep and cattle for their bcs? health from thlswgro?nbisgn
the midecontinent was previously confirmed by the numbers o
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delincating the same soils for his high production of bonec and brawn,
to say nothing of prolific reproduction.

PRODUCTION OF FOOD PROTEIN POSES STILL BIGGIR SOIL PROBLENMS

The provision of complcte protcins is the major food problem
for both man and beast. It is morc scrious in othe? parts of the
world thanm in parts of the Unitcd States; of Argentina, of
Australia, of Canada and of South Africa, for cxamplc, This 1s ?
problem for which nothing but morc acres of morc fertile 50115 can
offor a solution. Technologics ecannot be called upon to del}ver
synthetic proteins., Unlike fosgsil cnergy compoupds, no«fossn.lb
protein compounds, cxcecpt for a 1ittle nitrogen in coal, have becen
uncarthed., Animals of prchistoric times may have neecded protein
supnlcments much as our domestic and wild animals demonstrate thclrd
nceds for them when they break through the fences and boc?mc margu -
crs-in their struggle for them, Now that we'havc had man's niﬁa - "
ism,undérgirded by teehnologies ovcrcoming‘dlstancc to cover c e;r .
with his population, we ~rec face to facc W1tp the problem of pcace#
fully feceding that mounting crowd on dcereasing acrcages under .
tillage and dwindling fertility in thosc shrinking volumcs of soil.

Porhaps it will be sufficicnt to consider the prﬂte@n problem
(or the megt problem) by matching the human nceds for thls_foo%
portion against the possibilitics of rcconstrugtlng the SOlli;l%h
mcet them, This is no ncw mental pass-ti%e. Thomas RoberEThj us
of FEngland indulged in it as carly as 1790, He d}sousscd t ef
principle of population as it affocts the fupurc improvemen Oti‘
socicty. " He pointed to the fact that the incrensc of population
is a2 gecometric function in which the number doublos_ovc;y 25
years. The rate of increase in the carth's produgtlon is an e
arithmetie function which could ncver kcocp pace with the gcome glc
risc of numbers of people to be fed. But whllg folks laughed 8 b
Malthus' idca becausc the day of doom he predicted was delaygl v
mants migration to the Western quld for ingrgasgd foodﬁby.501
cxnloitation of new acrcs there, Malthus spirit is now comlﬁg
back to cnjoy a chuckle as he says "T told you so long ago’.

We have now moved over just about the entirc potential woyl@'s
surface for thc purvosc of mining the soil's rcsources, forlselﬁlgg
the possible protcins out of the scven sels from polo'to PO %’\Eﬁ
for collccting Nature's sevings from the dceps cverywhere, t‘Obllmit
nology has lengthened the food life lincs beyonq their c{aidlc i .
Many of them arce breaking. Most of them arc bglng shortzg .l'fc
Man's rcaching hand is being cut off by the failurc of o cih‘lk
forms which hc robs by his rcach. W havo-notAyct come ?9 in 3
in torms of our individual land ~llotments, their limitations an
our rcsponsibilitics in their conscrvation.

s I Iy n .t
According to rceent figurcs, our world population 1s_mbou
2.2 billion p%ople. T-c usablc land for fogd produqtlin is 2.4
billion actcs., As -~ mathcmntical mean, .thls }s sl;gh 1y mori
than onc acrc for cach of us., In the United Suateﬁ the rc;conq ros
population figurc is 151 million pcople. We had 345 milllin ?ﬁo
under cultivation in that ccnsus yecar. For purposcs here in
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U, S, you can imagine, then, that you arc managing a bit more1than
two acres of agricml%uro to guarantcc your kecp. On a world bascs
you arc limited to farming only ohc acrc, '

In order to simplify the problem, let us rcemind you that your
protcin food rcruirencnts nrc 70 grams per day, so with your )
allowances of food fats ncar the ratio approaching that of protein
and fatlin beef stenk, your annual nccds in only these two as beef
would call for 320 pounds of this mcat, At a dressing percontqgo
of 56 perecent, this pequirement put into beef alone is the equiv-

alent of 570 pounds of live beef weight that you must grow on your
land allotment.

Onc acrc of good soil in grass for a scason will producc 300
prunds of beef., Henee onc and one half acrcs arc nceded to grow
the protein(mecat) and fat, A half acrc rcmains in your -allotment
in the U, S, for he production of 200 pounds of cercals, 250 .
pounds of potatoecs, 50 pounds of sugar, to sny nothing of.frults
for other c~rbohydrates and acecssory foods you might desirc to
produce on that limited arca. It is immedintcly ovidon? why the '
world as a whole is not on beef steaky and why our growing popglation
in reclation to soil acrenge and productivity in protecin potentials
is rapidly taking many of us off that cxccllent dict and desired
high standard of living.

That we darc not assumc continuation of the past increascs in
production into the futurc so far as protein is concerned, is ¢
suggested by the rcceords before us. he crop acrcage of t@e U: Se
in 1930 was 359 million., In 1950 it was only 345 million in the
face of highor priecs. (4) Increased acreage without costly re-
construction of the soil is out of the nuestion, Decrcasecd acreage
is the inevitable prospeet when crosion is cutting it so rapiddy -
that within 100 years they tell us we shr1ll have a total of only
100 million acres left for crops. (5) That arca for cven our pro
present population would cut down your allotment from pwo acres
to twoothirds of an acrc. Your allowancc of all protcin as beef
equivalent would be cut from 70 grams per day to but 25 grams. It
would lcave no acrcage for growing other foods. That gituatlon
shifts our standard of living downward scriously when it suggests
that we like Nebuchadnczzar shall cat the grass 1iko'thc ox (in
place of cating the ox) knowing that our soil fertility kingdon is
departing from us.

Not only the shrinking acrcage but the declining fortility in
any acrc comcs into consideration for soil reconspruction as
oxperiment ficlds at Missouri and Illinois cmphasize it. They tell
us that even in the Corn Belt and its glacial soils, a time longc?®
than 50 years of cultivation will cxhaust the fertility below the
point of paying thc costs of working them, much loss.pqying the
taxes on them, But you say "We can replace the fertility taken
out in the produce by means of fertilizers.” Already thege inorganic
mineral resources were producing 25 percent of our crops 1in the year
1950 with a maximum mixed fertilizer consumption of 18 and 1/3
million tons. This was an increase by 12 percent over 1949 when
the increases in yields per acre in none of our crops were equally
large, In the last ten years the fertilizers' share in crop
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pfoduction, in contrast to that of virgin fertility, 1ncreased from
20 to 25 percent., (4) This says nothing of the thousands of tons
of fertilizer materials beside the mixed fertilizers used on our

soild.  'Even then the total food production has not increased since
1944, (

Here is the evidence that our food curve is no longer gging UDe«
The curve of population is., With such increased reconstrugtlon of
our soil fertility but with no corresponding increase ip yields per
acre and with no more than "holding our own" in total yields for
the cultivated acreage of the country as a wholg from such fertilizer
increase, certainly these artificials on the soil will not offset
the food needs of the population increase by 13 million people
during that same period when production was already a constant.
Soil construction cannot meet the mounting needs of such population
increase. The falling curve of soil resources for prgtein food
production under all efforts is coming to cross the rising curve
of food needs by more people. "It is estimated we shall phls year
consume 148 pounds of meat per person but that the effective demand
at parity prices would be 120 pounds., It is estimated that (in 1951)
we will grow enough feed grains to produce 138 pounds oflmegt per
person. We will draw om our feed grain reserve for 10 million tons
of grain necessary to bring our 1951 meat supply up to 148 pounds
per person." (7)

"To produce these 10 million tons of feed grains which we are
drawing from reserve this year we would need another seven million
acres of land, If we produced enough feed to equal the demand for
meat, it would require 20 million more acres of land. To me$t¢ogr
increase in population and to maintain only our meat supply *
we would need to add three million acres annually. In this next
decade we would need to find 30 million ocres, * * * another state
like Iowa."

As partial relief from the problem of finding more acres% we
can turn to the alternative of fertilizers to make thg present
number of acres produce more proteins. "One ton of nlirogen in
fertilizers equals 14 acres of good farm land, * * * We use an
average of seven pounds per cultivated acre. In Holland the averQ%ﬁ
application is 50 pounds., We will need to balance~t2e&nit£ogen ¥1
phosphate and potash.," In terms of nitrogen, then, * 'to ge

our emergency need of seven million more acres of fegd gralﬁs*wi .
must produce 5005000 more tons of nitrogen as fertilizers. L

We are producing over twice that amount now to get our presen .
production. Even if we get this 500,000 tons (more nitrogen) .%.
solve our fpresent) emergency in 1951, we must.addnloo,ooo addition=-
2l tons every year to keep up with our pgpulatlon. - What, t?en,

can we hope for from more soil construction when the curve o N
productivity is levelling off (if not falling) unde? even so mwgct
present soil building? What hope is there when during the las go
decades tractors using fossil crops as fuel have replaced the gge
crops in the protein of 20 million horses displaced% an% Wh??li e
protein produced-in soybeans was increased from 28 to 280 mi on
bushels of these, both of which cannot be repeated?
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Attention to soil building on its broader scale can be ?elief
to needs in limited localities., Any discovery of new fertilizer
resources brings the world to pounce on it immediately. This
occurred for Gafsa in North Africa, and for Nauru, an island in the
Pacific, both phosphate fertilizer suppliers, but objegtives.of
whole armies in World War II, or as occurred for the fixed nitrogen
on the market today. Technoiogies have put us on a world war
basis., They put us into a United Nations with scarcely no nation
any longer independént but submerged into the group and held tpe;e
by the veto. Omnsuch great dimension and under such world political
pattern some folks would boast of our opportunity for world leader-
ship in it, But they are failing to see that we have taken over
the responsibility - and the attending dangers - of world feedership.

The virgin soils of the western hemisphere were a relief to
human needs for the interval extending from Malthus' day to our
recent time, Technologies made relief from population pressure on
the soil resources most extensive, as man overran to consume what he
could and to to collect from everywhere. By such means of feeding
itself, the population shifted its curve from what theg was near a
straight line, either level or slowly rising, to one rising geo-
metrically wi%h populations doubling every 25 years.

But as we look ahead there are handwritings on the.wall.agamn
lbkecthfise of Malthus, to say that the curve of population will .
take a fall since the curve of support, coming from the soil or the
sea (into which soil has washed), are not only faillng to rise com=-
mensurately, but are turning to a relative decline. Even food as
bulk per person cannot be increased at rates of present populgtion
increase. The human needs as outlined by FAO and matched ggalnst
world crops show the wide disparity of those two sets of figures.,
More significant is the fact that in such data the needs as food‘
protein show still greater disparity between these and the supplies
of them,

In the older parts of the world, the population pressures on
the fertility-exhausted soils have been so heavy apd already for so
long A time that our imagination cannot picture this as reason
behind (a) seven Nazi generals, recently hanged at Landberg,
Germany, for the crime-of exterminating near hundreds of thousands
of folks by starvation, (b) thousands of anti-communists recently
eliminated in ever hungry Chima through what we call a ?communist
purge'", and (c) thousands of communist soldiers thrown into thg
murderous cannon fire of the United Nations armies. Technologies
once pushing the world population upward are now turned to slaughter,
apparently to pull the population-downward to fit the food resources
of the soil. Is it beyond belief, that underneath all these dis-
turbing manifestations there is the soil and with it the controlling
factor of insufficient fertility as food?
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WE MUST STILL HOPE

Perhaps just at this moment our despondency might overwhelm us
and shake severely our faith in the soil sciences. But the human
species is quickly reduced from social stature to animal nature by
hunger, The hidden hungers as an earlier stage in that reduction
procedure are the most dangerous. It would appear as if the major
pattern of the world's population is suffering mainly from this
hidden form of hunger which represents our living in a mental ,
health too poor to exercise noble human judgement, but in a body )
condition still well enough to fight brutally to survive, It suggescs
gests that we are not yet starved down to the degree of resignation
to the forces of fate.

Soil reconstruction may be a part of the struggle under goad
of hidden hungers for protein, In our humble opinion, soil con-
struction cannot hold up the world's multiplying popuiation. Those
numbers will eventually be pulled down until they are balanced
against the fertility flowing as food from the land and from the
sea.

Such is the world picture as we see it. Fortunately none of us
as a single individual needs assume that world responsibility.

. There is the place yet for each of us to make his own local §oi}
support him the best he can. We need not be swept with the indif-
ferent horde, made up of those unwilling to struggle indepengently.
Soil conservation is still an individual responsibility. .801} .
conservation is still an individual opportunity. By multiplying
the individual soil conservationists, we can meet the hunger needs
in this segment of population, at least, yet for a while.

Only in a struggle on such a democratic basis can a democracy
survive, We shall survive only according as our needs are reduced
to come into balance with the possible reconstruction of the soil.
This view of the future for each of us, puts real meaning into the
words "Soil Conservation" and calls for more folks to become Friends
of the Land in the fullest significance of that title.,
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