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A   daolûd  -  "-V CAi,---'lJLl.Y  PLA—•" 

The y-a-ar  1)6" probably 

for one  of   nan's  i   H il ' t. • oh 

ï>"ior,c>v;c:r  piar...-:;  iiátiaUa 

the  'loo';.. 

"ill   t •    "oto.d   ir,     i o* or 

~ .031: 'i¡-.   -   :•;.:•.!•...-    tro val 

:-,.• r-"¡.'\>     +'•,-   fi !<•-• i    v-ave 

oo   th>.   ~'avi   ci" adoloscaid 

"a io  too y. oír s  aftvr   Je! 

r.pacv-oraf'-   touche i  dea;    on 

II   i;3   iiportaet  thot. ao   n->Uo ;    ioi, r,ranly --  .-in  u,    eooccr'-  ourarlv; S  V: i ' O 

th,   n-.','.J   for  »v i?  ooy c-^ceia   f^oa  aroduoic,  -   ':o   poni.-   o   "sra."\!   -ravel"   aio ¡o.-v 

?!a   parpona   of   vhio -mico-.-  io   le   'k-aoaodrato  that   "-utriíiea"  io  only OMO   f -otor 

favourioç croata.r a4" i li r-at i<-a   of   ocyKavie;   an.l   'o   iilarúr-it.-   t'a4-   à.Melopea 

notion   race-   eo  ,0000+,   or   :v«-r   <:r.ater aaa   for   o icpi iaa   lao   neyKan   for   their 

oa?: ?  :oo í   croo, do  ana 'rao"roloaoà  ooauirioo 

''o.: o-v'..-ryaac  kiooo  i ho4    :1o  lasoura;^   H>fJord  o  spaco-vehiel.   aro  va-ry caro- 

fuHy plaaa^d,   far io adv-aoo  of  tho   hot     of   Kai'irtur, .     fir;  *. xpmdituiv  of  tinao. 

resources   it;   accoro -t el loot.   I   to   bo pr^saiiTcrs on  -the 

vehicle  ara   -net irulously oehooivd   ^coor lioylvc 

roi¡co-,   fellnamo  i1.  lo-.r^,   fi     ooa.   .  "ohiel'-'r,   resources :ir.    r.dativodv 

'iluto,     Sv'jrycio  iv.'ol .a.0  ku> .,,,-.  p 
'id 

expended.     AI.3C,   too vehicle,   v.-iih 

i      - i   tiao   thoeeo   î'OHOuro.;.-;    /ill   be 

^< "0,   io   "iliaiyr.   .taoiaacd   fer   a   1 i aid to H 

run nor Oí   pacsoiaoors,   do. 

safely,   TOJ   only  tier,   aca^t    v: 

: i :¡u..i   aanoi r .a    te   '¡co.    ,ta 1 :•;! t} a     - L o o. i o n 

.  j. .   .j. 
•>r   M 1 el e 

Yoaop before the launch .'oto. -lNa^ ho.; . o,. a: ,. y t r,,-:.a ,- t,hc uv^ai -ere* .iar 

of tho .ain aho aopire lo be 11.o raso ..oírorr; -f 'ha"* opaoe v< hiele Tì.oaa. ulti nato- 

ly selected a~, crii te otihlo eootionsli , el' outeetaadiae- 

an excella,*_ ou a. o ...f .a.u u, 

talento  ;iad  skilio ooapl .• a-n 

;oi onion,       -anally,   air?  p ;rhaps  of  <or^n-oot   iaporvaoec,   the    ,ea  ool--eio,d  aast   be 

coinpaoiblo.     TrueLr p.oa-;c noli r i.ao  a    •- Match,   ih, air political   and religious 

boliefe twip.t   not   b'-cooo  •••  ooaroc   of  cea flic4, 

'ral   oharac.-ti. r  -o. i   i a 

oa   nor. oro  aroupoa  so   that   tío. ir kaowL-l;a-, 

acf'   ot!a-r  un  torao  c f   no-.túv 4 n,j noai,i  fer   tho 

ik" "C Ln ""v;p .;•; -;o 'yo'px,.^-- 

^low evoryonci woulo  oav.,   c-.^u  iarriria   if   four   non  li id  too-  ìnadvor+antly 

launched aboard  VS.  Apc-Uo   1 i ,   ,.   ar-ua-or-'ft   iuraaaci   far thr^o    .;n.       d4;.out   -? 

doubt,   tho  ¡nissico woold hr.vo  foco   aborto.-   '• ".   th.;  .'arlioot apporto ai ty.      Likowio-, 



ill   ci"  the   people  throughout   tin   world "He,   wr-   <Vjlln--ir^  th,-    .„ „* •   *    , vI"   -oiiovvitià   tne events associatoci 

with   the   Apollo   11   «issic.  v;ould have  hoot-   alio ok ..,1  if: 

A voh'lclòTr',,'í,r'"a;";rp;v;fVr  rL'SUl + M  ÍrÍ   ,:VüntUnl   —-^^ -• tho 

tn  1   '-y (-^*"   {'    ^-ir^.ir.u-  with  each ether,   their  failure   to 
co-oponi,  ouuunreriar  the    .i ani on-   or 

««P., -    ,   ...  astrcnaut   ro-odjuGded   the  space- 
craft ' ¡3   ..'.-VI tv .' •>,!., f, :1    ••-•  *---"        -    • - - • f 

energy  eyrvudi ' .r, 

ic  C'.mncu  hi.;   :,vi'oc :•!!   ocuifort-   H 

-sutrol  svstv.,;,   thereby   increaninr  the rate of 
'    n;r'-;l   u-^   us-'ioM dosie-n  value;   or 

1)'        :;;;;a-  1;   ;;: -;^   :-,i^.1,jifj:ro  ^f ^^^trcnaut, resorts  to  eating 
;, ;  ;-c •;'.-';;-   ^     '-^-   sharo c;    M..   roci  surely luring the  firnt 

Joki-rLe,   ,vcrycr:.    -,Y,.,ìJ   r .sp0M,-   to  th,  prc.vious  par;^raph by noUng  ±hat 

nobody  could   be   e e   -tuoi ;   un   to*. 

ri-        Tenu   four    ;   e   i!:   -;   three-Turn  spaco  vehicle; 

13t        Clorate n,,dV..no-.   loading to  contaminated  resources; 

C        Let political   uifforvnees  endanger the    Mission; 

— i.j  ej<pe,ljit,.>r... to   pleas'1  a crew number; 
rJivo a :r,an   -)or--  ohae  hif-   share of  food. 

-TA'' .vf,ï,T   ":,ih/h"  -   rVQ 

But  what about our  old   ^nae .or »ft   "ur.ti.'o     oh -  ,.-.^ mrn    u    n .. 1 ] -       -1 "l- lh^ y««ir 1969 should aiso  have 

boon  the rmT to  initio.-   in,..U,,,-,.l .w,„,,„c.  of th„  reaUat,„, that  all of 

mnkind  is  ,,.istin, .¡e.rd ,  rl,,et   which  for -,H   Pr,ctl,,l  purpos..,  is 

analogous   to      . Anollo-ryo-  .,-.   .,,,..!  c,p ,.(   VK,:1íCI^ 

Think  about   it!      K, -,•:   ,, ea ,o    a pas,,v,r cu  Spacecraft  hhurth: 

w-t,r    iv-     ii ^    V,      ^fr2-^ '     ;";.    f  r'-p^o« s  - arable  land,   fresh 

Th au;   uu:;   -   fi-huM   a.ea t '; r ••.,-  0| 
ro.-iot;    nource   -   o-iar 

And  by   the   ye ir  1 

A 

:i 'r>->v,   e -aued  aboard  daily,   freu 

"''—;i,::t i>;   -v-vy possible  abuso of his spacecraft: 

v
p:;j 

c^;;; ;y|:;,:n'itl¿' ^PHLie m- puat.iMi^, Uss thaK , blllion 

b;- 
l'-;;     ^^   ,'.'ì:-!i'-1it •   nssion.   ,u-  now anticipate h  to  7 billion 

'   •í"-   'v a     in;     •':1*   -^ y^  +o     ;,iaLli^h any  limits; 
B»       Absence  of co"..-!^»^ ir. , •   eno-,T,   ,     ,-i., 

hav,   deoletel r.r^bi;'i,7ul "';;;;:;     '*   " ^•^-  ^   uon-Productive uses 



C. Strunks, r i'a ra/, ' ak,,'* aa¡ ,^, • ,. a-,, ;v.r .in» ^UJ,,!, SPI! i;- 1<,^¡,- 
desucratoa, "ir i:: v.r e ^ifn ri" ,-.j n -n''". j.^ .^¡ar ,a;r*y * raiaiii.-vnio'- 
and .nodi fi   p  el i ,;,.i 

D. :ru.-r.:*v  rus':]'Vu;   ara   , ;.i •.       X'.l>"ia   '   for   ti;     •   "'".fi4   -> f   •>   di rspr^p^r^ i ""•'.- 
ate   share   ni*   t'..:   :••  api    ; 

".        "liMcnl   r -'.-.••. i •re-  ej      r   • i ;1"  "; - i :,>:   . >*:a: a-4 ; ; ; 

F..        fVitxv-:¡".i--,.   [."-.:1.i- i-   .i   eli...      -ì'3..»..   ir   ^.e"ia   o." .nr.a. -4, - t i ont? \ v tv«. e.- 
groupe,   1    , «iar   to : \---.i...•••.1    •arf-.r--     ill   i ' -   >v^ilf>-i    aav^l.ral cd 
vjast.e "i" a-itatai   r.--^ji-"- :   ta-c-aai.   ..'.tli-..:-  na.i  d..nt r^: no-'  ;f   .-.¡Kt 

C. Ahn-^-t en. -t-iir.i r. í" t h< pa-ae^a-r.; •••- ~.r. -r en!'* Y"'-i; ar ai auata.lv 
nourish:* M ih, ,.xtad th 1 ' •/ ar TU!. -•••;-.* ai\i ei + h |V,oi. Th.* 
other tiro- hij'l,.-   :nruya:L   f   s;u'"; • 

Yus,  with practically   >-a-    i. pr ! , ario-;     :<.ui     *     aa.a    '.i.    nano.,   .lay   .:oon   be 

aborted,   ma1   continua hic   lackland  b •!•-./L->   r   •   o-n bpaa,:.araft    vrth.. 

'(•   'V|:: 

fîivcît this   átate,   of  'uï'iii',:,   h-'   vi;;   ti;..-   .a—ie,   .-i   <uali fy th.   yitu.it ion"1 

Potentially,   soyabeans  a-r-    ..en.;,    -¡  •,-  1 ,anj      Uà   ir.  th.   chair,  for ail 'Virtm^ 

several   of aan's  1 aidina  probi: a-,   sn  .-ifieelly  •• .oae   ^:o?,j   ii:Uad,   curtailing 

pollution,   conservi a:,   ^itan'   riïeirr".1',     MI   i apra ri vr i.ur.n a   a.; tritiou . 

"he-  v/o  -think   a baut     -m a .. ria   ,   .;•    c-   i .... ¡p] /•• î.    i. :prova a... ;.   of  t!-..     a;, t crini 

environracit   through  ov.rro'iiv •.' aa.ol   ,; v.'hi^--   : ' a>i   .a.dw.-an  .-•.  nocí, ry  and  i tu 

aspirations,   te.   d-_.ci,-n   r.ahir< ,-•,   r-tr-uctur...•••:,   Knc^;:;.':,   ;a,u;-tv î?,   '.hieb   a..al 

some kind of p....od 

The  basic  aiei of  on/i.^ci*,'*  i     + •--   oni.-i nw   Ua;  ujoful nejn,   the  value,  of 

resources  to aan .    The  inrrodi..- IG ar •: 

- he ¡a?i   valuta , 
— . • '. -,T>""V ' 

- a a.erialG; 
- riaae : (   and 

ti 'le. 

Now,  '.«.'hat mach i "v.-s,   structurée.,   procaci. .•• er  ayri a ¡s  ari.  neialad  to  expand world 

food production  lev-lc"1 a' : ch  inrr.aiicnxa "ill   result   in  ti;.. boat   results 

Typical   su^¿a;at icis  Car ..xraediar acrid   food  production mva.ri'.bly   fall   into 

these  r. a t v.,^o r i o s î 



A, (JuUi/utw    .or.;  Inni; 

ba ïrri>"do    lorv:  1 • ..ni; 

0 Apply   '"îv   f rtilia.r-, 

1), ":H      l •'.•v-.W' •:!  oro;-   friot i< 

'ultivrtv   ¡ore 

ir,,,    ;-1_      i   ,-.;;*-; 4 ,- ..*-.-   .<-,<" -.ill>.,   bat   uufara.a!  soil,  arc   in Africa and Houth 

•th ;>..i'-.-rio i -- • ;vi Aue trail.'!       dui    <oru  than /  .au:;.       a-; c    --.    •  -;lov.   r. \. i '   in    orth 

half  '.-I'   'i.i:-   rc»,-rt.,-llv   -.rV.l •   li.id  (4   billion  ..or:-3)   1 i»-''  in   tho  tropi•. 

;Vf,i:.  fnr  ; ri-i'-i:v "v   L-ad   V''.'--'   culti '• ûtv   "arv aiduly,    f m i  d'à   1000  ncr acre 

-•   ,,!r-,   io   Tir- ••  .r,,   -j     + p      dit ci   ¡tan.?  ''    ¡   . •r      H'   i'  "   Hua Î o ,1 • il ;.  ivrojciOto 

,.0ñ'   ,;•?•   .07    --7,, w,r  ...crv.  v.'i-vrMi::.. v.".,   Me.   î   oillic ;  acres 

1 n  i\ 

Aenuni : aar. 

ìì;  i^v..3t acif   of 1. 3   trillion,   a 
r,   j-i i ni;1 * i a   * !v •  in¡;1.or.  ••'Oui-   r aiuir 

figure   auadly vathic  -.•-oj  ro J i satira 

1-   l'irta  p'ooc   of ;.;n ' ,   au  rv ad .,r 3hoT't-^.-3  arc  critical,   it   won H take 

100 J.:'.I\; ai   -arr.v-'.    -xpv.-• iituro  loa. 1-   Oi  : ^ or...-  acro   aero par p.-rsou.     In  the 

•neanti  .c,   por.ul,-tio.-  •.:ill   V.w.   icore .3.ai  1-"    tioc",   if  birth,  riten  continuo  as 

projecti 

Conolvi-io»   -   -u'úrLc-^    ia-r.aa.a  in  L'orla   food production will   be attamod 

(packer  -oat    -i   lacr for1    .,-.y   cao.  -dbar acama, 

Irrigai.i   ¡or-. 1 v .i 

(Volv I 1 i 

Ooiaoi .!• •;: t -.i l.v , 

Üo-.i 

.lili«--   aeror^  ni"  tin: world's cultivated  land,  is  irrigatoci. 

,,.  ,u,t ~n ,t'i(.i,'0   r,^'i)Fis  could í'"iv> the   nost   from  .norc  irriga- 

ted:-     inadequai     raioo'oll   ao i  irri --.TíO:',   r :úrictr   foot prod Lotion 

on or)< of th- otherwise  araldo  land,   and prc/ants  yoar-around  production on another 

.>' i Otd- Ol 

On..-'/, i I-I!     !"   .:.    • 

irrida *-i" '  cx'ul'i  previ 

..ìurh   hijC'^'T'   t » '<n   pr-, 

India   (ilif    '10   ai ; 1 io i 

r- ¡i-'l .•  1 •••, :  4      ioti i   ia  irriaai... i 

i-«;.'.,   i   .,,{ ,. r> -.  Idea  i     aria    ad   eeai-arid  rodions,   whoro 

•;  i- -cid   ;..<T. -..r,,..  !••   orco   production,      "nit  the costG arc 

ci   od* i   O ;   ( ionio-   c'7     d><a  p.;r  acro   i'or  irritable  Lind  in 

i 'd ! .    v   o.na. heard   àia    aboot V.'. •   IO1'5   per acro  (l!f.';   16 

Mil io»   toi aid   , 

irri.rat io-i 

cimai ic vaidat v 

Hi   .-it.;   tv. a   .. :.:aa.pi.:;s 

..   y.  |',.(..   ,.t;a-d   :-i',;o.iü   a-ad   ri ver-,  io   lirrited  by   a'inuid 

• :;.•.    "o   -.i.io  lakv..;   . d a.ji^.r/cáro iatondod to  store wat or fron 



Btroa.1  flow will   r  .purr   j/.^asua.    iain'enaae<    'c     void siili a-        -round u'ptor 

pui.ipod for irripati-.n  c.w,  bo  cvr-expl-11 .d,   •  •   ;-rov. d i,y  f-'.o  •.    .r< as  .if.  ih 

southwest ibutod  ''t   r>.s 

Conrlusi-o  ••   "f-r'L'i  food   Droduf-tva-   ir-rcaso •   :-,    -i:;ro  irnaatic <  will   COA)^ 

slowly,  ana   ;i.l   so  costly 

Appij   r-orc-  f.-rLili .%;i;' '" 

''hero \rd-v  1.    -'.of   th.-   li. iii-i'   haoror,     pplicrtioris of  sbrucai   l'ortili'/.ar 

will   requit   i-   s u"oi firpr.+  yi^ld  inoren, H.     "nit   '.•••••. tor  IR  unitila"  io ./¡any diot- 

doficient   oou'i' ri..s,   "sa  siéra   farà.".?   aab   pircarse   ti:.    f-riili:'...r,   ti »•;/  CUD! 

achiovu the   financial   r.ooarces   io   h.Ir   ti.;",  ray   for  it. 

To keep ov-ry i.si-o,   Mhricaa   arai. ¡Vom  A- . .ri^au  st »¡ora  sno^isbeioa  levels, 

about   a pound of ^rr i >~  pur day,   i.:   l'/;0,   pratuoti-    )?' ci..   ¡i(\iì   fertilisers   riur.t 

increase  sevenfold       r'c  doubl».   oro p. yields  i'1   i'<   ••••   <H>e;-defioiv e-.   ar'as,   pro- 

duction   Of   pla^a   nutrients   Will   O.u". -1   +0    e-   i -i;"i-' .  s-sj   tenfold, espilai    i   1 vas tonni \ 

of ovar LTP) '•'•   X) billio     Cor  : '.or,-: .io    ' abil i'a.r    ;i.siu,-'s    . -nf ici <>• ri ur -.ad distri- 

bution  by  lf>o'j 

There  are   il ut:-   to  ob  i   eh; .ical   tbrtibioor '».".idi    •oroaplish   in   1.11.. •   futuro 

for  diet-adeaw te   n   ! io   e       bo   ilbuì+nb^,   iL.,    ¿s  r  "Le,  oint  h  s   b-.en  .••ero a~ 

plishod in  the  l'or*1    alt   area  i;.   the  aait-al  '""".e'es       Tb'.,  ie ih.d   bt.~ tos   l'opart'oont 

of  Agriculture  computed  index   'ia.\e:.aa,   (l'/b'-';y    -   lf-0)   nr..a 

Year 

I94O 
194 5 
1990 
1-999 
i960 
19bb 

Crop Pr'd'r- í ir- Ir no i pai PI-, b" 
Tor  We ' ' il ;ri :rb s ? Tv    i 

' i 
) 

Ih 
.*'.-> Vi 

30 
10 } n.i 
1 ',0 PO 4 

Crop  production  increased •':01b    :0  p1 a nob   froia  lodo lo  ] ,'-9,   but  uso  of 

fertilizer ir. rX'5   --y »0 b<.   IL " ••;:•   Oiao i-   l-;.\n 

Now  fertiliser  is   '\ ta.i^ible   inpui        "im   t. ..se   i'i,"aa .-   do   ru• t   show  aro   the 

import M-it   i"it-"i.npiblo   Labors,,   ola   t   .-reedina,   op^ini/ed  pia!   populations,   \iu<><ì- 

insect-disoacr  cuatro'!   -IG-..-uros..      ih'; critic-'t    ¡ua-iioi   is  hoi.; will   thu  üni tod 

States Corn bolt   farmers  i:ua'oace   th ;ir  Ì" >d  product i vity -.not.. :r  '[/)">  to   provid-; 

food   for the additional   100    biliös:  poorly  .xpahb   in  the  country   by   tlu yvj.ar  2u00. 



Ar; will   ta„   il] uvdra' c.d   lade e   u:;c oí'  oh.j..i 1 o. ;.3   fertilizer   nay actually have 

to bo reduCod in thä '-lii.^i r.teHa.a pom dal» ¡Ma^n Ivideno. in accumulating 

that nitj'-r^s wall ! uno a- ••. erwen"! >->t 1 t t, L i. c n factor 1!' :•;>•• ( -aid if ni trotón 

f^r+iliiavr  ..ñ .   'ae   <"..r :•• i ;•.••! ,   va e '   vili   haipia..*   'o   í'or>,   a,d +   eropyí.ldad 

forvolvauo :   -   <--:r-v .[".•-,   i. i n ' *-   -!4 ;     :a    nf e-h^nionl   fertilizer   i-   diet- 

iafioii'nt   countries vai, r •  i;   a;!L   ado   arai.   -•  wcron.e   the di a i-adequa te 

eounirion'   ,,<vv  aa'   i navi i. i., .a-    . .-   ;•>.   , soa.cnav    -a    7li-..   aoia+   that   pollution 

rasul ¡ta      íe  eidhoe  •-•• a,,   ile-,'.r- i a:   of    ,era   la.»-, i   te  a  crop  capable  of nitrogen 

fixation   faca  air  v;va^-•   '•••>.•    ¡aa:'vnl' 

aia,    of   iapraVid     T"'p   '•'   j'-i'. 1 i., a "•1*'' 

ianro / ; i   eia;,   •'" ri  ,'a v   j.aatii,^ ')I'f\r   tia    pp^aterj1;  potential   fur  en- 

hancing rut.i'iH.--    j'     I i ^.      a:, fi-i •; a'»   avaira..]       ' hoiv   aro  tv;o   opportunities: 

•\,        "d'eed   ta;-''"er  v at i e i i ; a  of  o   par •* i o d ar   crop; 

~'{<        ')i\-vr'i    produetiae'   ;o   -aether eran v-j i i ; • r    is  caperle  of greater over-all 
pi-naa( i i~r? f;,a 

Develen )-at   of  e   -..v  'arivi."   io  avi   vai éhoal   i + a   di.ff ieel t i vs       The   laternational 

i<ioc   nese-ir.-a',   Í-..--1   ai  .   (Tl'hi"'    I»-    .;_   ; ']¡ i i. iprir,. a,   chaceado;;   in   introducing  the 

"eir-oK   L'1-e."   [a   ,    . :f¡   j-;  •:•  'at:,;:',   !¡:!;       .'aie   faxaaaaì  pi;.ring thor.e   rice 

variata.a.-   i.-vrrwri-xv: t    ',;v    :',,v   da   :   a    .;;,-•;   li   •    ••   au.nx.r crop, 

•,;|t   t!».    !','-   •••»e   •;•.•-.  ..;,.v»    loop  ,,.,1   oran.., th.-  alean,   1,,-fi,   flinty grain that 

alloua  i li id:  recaer'  • •'   a. -,¡   r-^.c   ,_i:i ^   .f,;. l.;,P. i+ç-     coking  uuaiil.y  alno   d,.oR   nob 

quit,   acce ivi vi   1,   \ai :     ,.....,..   .........       .i    .,  1,,-a, Hit.;/   i. a,  a  pri.ne  foetor  in  plant 

fia. ed in ' 

Alno,    'Ì!'-r-    -•-•   '--^  aa:a;p  .-, f ainaep,...       ì.ac i . -rial   bugiai   and   atreak  continuo 

to   take a  heavy   -cl '   -f vie-   ¡''atuenr.        'oran   infest étions,   tunero  and  grassy 

tri.vint ,   rr;   spr"   un;    rapide   ^irrapd.Jt t  .une    and   vaa  become  a .major   threat   to 

fico.     v'a-cre   ¡ira va.e   ia   >--prte.i   a.   th..  l'in ].i pidaes,   Taiaai,    aüayaia,   Indonesia, 

1 hai J ned,     vud   l'.aki ala ,   -al   h-dia, 

ìo  iìdiMduCi    a   -¡e-,   cìvv cteriadie   iato   T.I7K,   or any  oUi^r  existing rice 

variety,   canine*  a!    ;   aai   nevre-  ¿-0!.ur-Ti.-nB       '"ta-   Id'Iìl ,   for    ,xaaple,   discarded  a 

proviiuono]   variety,   lad   e?-dO-i-lü,   otu-ute it   did  act   "tiller" well  enough  at 

mediuei an arvaa.a    ievede      V,.t   fear yaara  of iv-d,   costly research went  into  its 

develop a. a I , 



Iïogaràirur   t'uj   introduction  of al.t,.rt-L     'rur.-,   • ori '•ni* ,4r" I   < duo;'lurv   v. 

diet-def ici,' 11   cnuiitricf   ohoulr   rtudv"   i':í-,   noc'-ilul i ' i -r        Ì " nv   ini     olii   o   1- 

nutrition bas  dostrvy-.-d  •    rovo.tyv   tn v   i     i-  v.     ]-        •.,     vy    ¡tt'o.r  >'   iVv . 

Crops.        Put    if   ,'V    :j:;l:¡JC-:'i ;-v:    k>    ", 0 . 1.1' I • • > • *    , ^ ; : K>0 i , • ;; " „    ••••    \<i\ì     ,,       n    ,'.,-„-,ri    l'-'r, 

thon   it   ..i.'iy  nodi   bv.   •i'lv'.:-.t-'vr.'.'ouf    1v   ir* ri»l":rv    ohvr   V'v   .'cor,   *..vb   : " ,t r • -i • v   ho. 

tO    CUltiv.U.     1....,      ...    ....,.;.'.,,     .¡.¡.i •.':   .J. .  v.      ><•     :.'.;'      .:•'•: r.       ':••'     pi '   > V 1 ,      fon,:.; 

can bo  propirj'V 

Conclusion -  dvn ] ori v '    m.-,,   ero y   vnri ..: iy  i':   v-t        po;o:,o r!     rod   f->,-,i 

habita  do  not   nwrrvril.y  ch'„nf\   for  TV ! ior,.. j.   r>  :s:<nn 

•.^(.'•¡'orîiî   "T^'i "ILL :fw;" /. C
TI
A:-   i:T A ;• in\.i,, v 

Thoro   vr.;  .'v-rioul t •. j>vl   ;ii'0:i: ol i.o      rro;.l-,   r   .    v îv"i > ¡ v   in    ¡3    "" -'  f quvt ^ 

countrios chicli will   .,lti int   ¡y    r.v,,-.--   ti'.ai-   Tonn  nrodvt i • ••   !••• * h.vy:;    vr 

drastically  rhv:   -oytfino'    nt  * j  cnonv   i ;   tv      :i,.i — kfioi  .r»t.    .   '• i   • ..        ¡(hr,.: 

examples  soffice   k,   il i ur.tr' v :     pr^ooltv*    ;"   -vorr,   vvpotUo   .   !'-¡r  vov.r; 

and  pollution   vnv'w  ol"   iot-uciv.   o,yr L • vi i .rr 

Production    vi-i.ourr.   ir,   '   roUri  '."Vi ••, U.P   :\p io,J tui\ 

r! o,o„   ! :v.   vov   f'or    r ir"   !'• r   i'V,      ;"!-n.'   o].v   i. *   'vii] ¡ntr/-'    i'.i'-r  üliiHr  oi'Oi 

tori yoorr       V1,,;  '-vro-.     o-,    ..'    I'VO',;   >      k vi. i vi  I'.*' •. >o:  in   'o' ./vrrrs       Ac   H 

oidor dr'iry   forovro   v 11 r - ,    n'  v:\tk,   v.   1 v,r   :rn.rr,oi,c v.rúv  'di'":i v,    nil 

there  be   -nxiouc ynv.¡r-   ,;•>-.  r ••••ly + r   »•-.-••   í «••    >v   -vrì •>••.. fì-,    v. i i r-... 'r'1 

r?-'jf^rrin^  'v   mr^'V T   
fV ;      ^-)"      •• ••••    -'   • j-í '•'(I"  ••-." v l   ! 

• 

production   <i;vi-hourr  ruquir-.'d   :;.•!• ;   . •    Loi1  v/ort': •-. ;'  sol ..• 'bl..   pr-odutd,   -re-: 

¡'oybvr'inr; ;'.;' .'roil^rr; '   ') 
'iK:-^ 7    • s .;. f 10.'! 
Oorv R   ; :.:,.-,s il,? 

1 ;ív-r :•! ' 'il,- '"   ("i 

The  labour ni.ods  fnr :r.i]!v  production   ir   ', •''    ¡i.  -• • ,v i   i'v.r ¡.o.yi'-v.'i.-       t>'  itontr'oH 

to  ari,nal   production.,   n   so.yìw:   ••rnp   r. r-ir^n   i!.. í"--r *.•- r * r-   prv.vvc.   for noil 

preparation  in  tìv   rprin^,   Lh--n  u'rr\ro;ìti;ir   i :  tlv f-'ll        'i'>>.•..   r.^yh r..n   t-*'roi-r  on- 

bo ongafrod in ot. u±- work  for   .OP t   of   'n.   /.''i' 



O Vi 1    kr    -    :-, 

produe;   f •T     ..Ü   . 

bvUvfi-i ' \P     .'"    V 

UHOC. '  ,!' •     • "i •      lY-* ; 

«;.;pi ]-    .   • " «. n- •, ... 
>-     •>•   • 1   li, -'i:.,    ;..-<. 

•- Uiliirj.fr- '.•' ;    •    • u 

1   :<k '-rr   rv-r I'X '  >v>rt\ -~.f ¿inl^--.hl-L- 
.-ui "t 

"--   o   i f !'t  irin^,: 

oyier 

i     '• • .irr 

;'  r  iv-'ir   i, •- 1   rot 

!'T ,7'   1 ..-ir..- ;"" •   100 

r., 

duoiru;    Y ik,   :,h 

5   .1.= .    ,     î'irr.^..,: 

w.'xk.:-: ir  or  ho H : 

-Tí     !" i .V- — -s-   ;_•_'_    ^ 

IC'V'j;     «i;.;   ,-r.    .;,•-,, 

working  u  pi -,,,, 

(:C'.^pcti1 j-u;   fry    • 

ir 

l.v. r-   -riy  r .-;... ir 

y--    - t»t 

1 -i-'   '." li lu; 

<~ ' .tr  ••/ •. k   i 

'r i -, •. i 

' tr  U,-.:.   for pro- 

iPl'Tjr^i'i^, :   p     -,4 

••'•- ••'••' »   '"••   +
Í"K-  off o- 

'•'" r ;'-r;U-    '^- :;IíL» such 

r '•' -- •<;   - 'a»:.;d oich 

1 -' "" -     t ,/Dci 

' "•'     •• '   -    •••   c -'    o ;i'H   .¡.¡.-s   -¡orv 

-.-u-Ti-Yltur; i   i- m.n rv . 

. .;CCV.r    ••> •:    .••• 

CCñf ]   ,(" í   '.! 

"o ¡si. r*' \t i-i-.--: 

is  no'   "lop'c" 

'i il    .:a-_rif. :n:j :   si 

i 

3. '      1 f• 

•-^••* :.'iKFj  industries aro  required  to 

»V-iG.    :•-,  •..•it-.T  -K...V .. :pj oy  in   ianufìcturi:i,c  and  Dro- 

•'• i.-ip- li-1.-;   -   ...•-  -i.,„. 
I- 

ui3i., i   n> 

V"  "2 o a  pro- 

-rr-V-'   iv  suck water 

'-t   of th.  writer 

ti -'i'. >.__,. 

r--fuir.(!    -. ; 

subsonu :•.-* 1 -,- 

i">c>   -r   f. :rot    u   1- 

•r-  r- x- t\i; 

w!i,.ru   t i;-:-  ov."pr,j-. • i. 
lue 

ur?ud   iii   fulJ   ,.>.-,.    . r   , 

'V'j).-ivli':r   un- 

ir- oov. r,- 

írrow t!\.   f:-, .;   r ^. 4 

tht.   nl;.w;M, rs.  i 

or>-"\;.ic •>. 111   r  i -    --••'•- 

w-   «-•.'".t   in   t)¡ ••  Uiú ti. i  r. r,->t 

pi' -.lU'-'i-;--    ,a:¡. 

••   i -I,   •/• ' ,r 

1 ..'   L 

-"rl/ 

"•--pt '„• :: 

" ;' .-.-; r   r    r 

,r   *•"•   )'     of th.- w-tor 

•rKr4i0n       ^    -.;\V b,  roturned 

1   ia  r.-Mít...    fr-i  Th,   cropl-tnd 

:  r cirouictior cY wrt-r 

'••-   '.ilùly,   difficult  to    -.oco-Tiplish. 

W "r"'t,:  Íf:    1-^"-,-ÍO.-.,    10    tO    .?5    T01ÌS 

-1 '! 'k  T-^-i^ includes vítor to 

-S olu- v.- t-.r r,tk ir for processi »ig 

•''-'l' ! '"' t0 ^reduc, 0-0 pound of 

••'--t...r a-e; into producing eich egg 



Ai-  oc -.f'wti t i >>,  *\ r  f 

cortei-i ajrric-ul-r ,' i   -, . i 

boyn*id ob í i il' 

of wit.-r  t'     li ! it 

•'-gricult-r.   • : . ,   . 

rx:o!.   o • _r  .xx pli, o   - 

ivi ' i-.,--   . X. .'    :. i      "UI-.   •.! L 

frx ••. it 

r, • 

v.r. 

* •- •"!   •       f <x   marias...-: t 

• -ox    -f   : - *    r   C - ;M   •- 

'i   ;'!.'     .">''     T'V"    "]V   i .a M IO') 

^0 '-I    i-:VOi.'.   ;v:ur.vu:   ;.. 

r ,   <-^.'-v...--.t iexal   arixx-1 

Polluiir.r :•' 11 i"^r 

»a i        li-   -      x- 

in.tc-st xxi   •• •••- 'i-i     i- 

blood   í '\  h    ' "-ri •  . i . • .L 

AsphyXÍ" ¡    -"i   p' ooi    i ;" 

certain ir-raxi^   e-, x-' ; 

pounds v.hieh   or 

':  '-1'"   i'.-'.oc ;••'.;-  O'hx1   irv-oste"        it   xoy  ì. ¡.   ennv. rt«;d 

• : ''•      »     '•.i"'.,   o .-   co .. r; i .. i T Lf •     iti-,  he   j^ìotiii.  m   t¡..: 

"   ••'•>-•-•;:•   ;:.-   -x. .ooox-o- rryix,   r-x'rbil iy   jf :h^  l.looil. 

-'i   i"*   '•-'"•    -'i1-'-   >r -.--i- ur-ôx r,   --i-tri-. ,    > .  rxxxti    ;   riti; 

'- v-'.j ! --x'X L •     f   :    ' .1 s   or í-'í;.:    •*'•.      ì-'-IM.-,',     i ,;-•   xx- • ait tvi:.-,.    co n- 

oo T-.x. i   c-'T-.-'i •• -.•• na 

.itrv I icr ix   1- y^-'.rs 

loia 
'O: il   :---        i Fox-ar  ri.-- ,t 

-    •. rt-i.li: .v.-; i.a 

r-'ìll   ;:-x.xI    ilolori'XH 

'x   rrxx :   ti. 

In  the Uniteci ^-..f, 

7  and  p    lillior    te   o 

plants  ir;   A'!\--i-v.i „    '-'   ;.-   •:   ¡.iiii--   ,c- 

with   nitrorxi   fardiliz-. r,   i ' t roda-ob    x. 

inte   this  ovrala 

lilis  iatrasiao,   .y Ix    -• !  • rtivi-v 

proccud without   c-)naoq^„aa_D,     Uunvotj. 

bo.-n   set  at* 

Source 

x - r 

• - » 

olili- ,   te• 

~. JX rOf'ix1 

:; :0bil :; 

XC;    . '-il - 

xi í r'j.'v-r 

ÌL'     ctv/uun 

-'    Ì  pouar 

<rriaal t xT-i. 

x -• -.ipfiun'ir. 

ïl;;.'-i .-. ,1    'itrea •..•.  ityol;    r-'.r-c', 

• x;ifx/ tr  ti^oo   -.•!' nitr'tcs  haw 

••ti\, v„x--xx 

Studies llave ir.iicarjd vx.tor frox ona-fxir"1:. •.'...' 

in Uli ici:-, aira \dy cone Ir xor>.: thax 10pm-, -.i'r- 

rùtra.tos ix i-aby t-ioá-:} E'XX-
1
 co¡:cx;t; -I X rxJä' i. 

977   nei   i.--.   '-.,1:-=   ••-.'!   IV'   xx  i:    prx, vxc.b - 

.11 ox -.-.vils  f^  fix   or loss; 

aiir-xp. ; -  .     ftudi,- f,f 

q:   to    ;•].+  pp-i  i-,  -w.-.x   r^'xin- 

f.riX.T-   t..    >-;;.. 

i.e?--,   jit O'spo or. 
i'v..;' if-!.^r. 

r:noundE   l1   .¡oil 
Pr -xipi-.-.+ 

by   ixu 

-    ""JW folori.^tr 
Contort   of  Habv 

ic ";i,th'vi   i'-ir   tix xjr.T.nati'.x, 

: i "/.,•:,   .'AA2,   ,'.jr:i, -Pij.-r   /x  iyf. 

' 0 'i   "Jit ri t'•; 
; '"vu,   i 



Oor .:.  co ¡rrchjVT.iv.   òIKOU- —^   -••*;. 

the Unit.1 ^-,.     -,.-   -   -•- -     "-•   '     "    "•"' niU"' + "   pollu1iîlî- ^obloo. .apparent  i: 

proviou3   p" •*.;), 
'"'   • -:-':ul't   T:1-    *••   •   •-^r:,r<,   r,o,oW    ^...     ,„       1' 

•lni   ' •••   -..-' ...j r.-r   -^ i 
cropr.   th-~   •..-      .r.. ,., • "      "" "'4   "'*   "• U l^in^  food 

' ';'   ' •=• i.--f:-:-••• i-.    -:• »,v i-.•.,-..-]•   <M~>     . •„ 
do  not  V".-   +.:-., '   "* ' »   ^'r' i •"  •"•'''• 'vhm1    -,,*,- 

our  2ttc-.': >;, -• '      '      "   c-a     R,^t.:'.L"-î-.   yi  Ids.      Tunc 

eo?^c,7Lu,ro,   .  ^r ,-•;,,..,      ^:. ... *"     ""'   '"     ^r'ii;,J  ^uc;i    -»  S'Wc^-ans,   Dnoc  the 
K-"-'-r:"lr-^'   f;.'   >-riculLur;:l   Kad cr 

Polluti.-...- .v—-"'r'' ;:,r 
;vi.rti + .;rL. 

;;   i::ro,J^^   thi:-  Und,   w^tc disposal v:-»r  PM   -.\;-h   .?.'  •     ,c- \-    .     _: 

t^ 3,nir? -.->.  ^.- ~,   '  -'• •    ''V1" ""CJ"'":   r'   l'"   '°vi,ïiî f•T^tly.     Then ca,c 

very Kv:;;-.«ir,.-    *..-..        - ' lr  ¿"roi¡P-     :Yo ,i  th.. 
:'r •   "**   '-'M ,r\i\   ;• uxcrvH.,;,,    tY,;.;.  +;-,_    ;.rili..,,        , _._, '* '  "'      •--t-":il  •'"•:-.     tisnos.il,   but 

"-MI-;*    i "   "    L   !  ''    -•'-'     c    '.ocu.iulr.t.•     ^-,,   i+  , ,„_ 
•-»Mil* M   *:r    JTV"-- "i •    '  ^''^-•   •• *   " was 

Of: m -nMtor  ••     ^ -  • *-i   i   . -, '"  "    -1'-•'••••e-iv.  plants  ar, 
'" J   ,..,  -,.   .    . -      . 

•i:;rÍ3       T   d- ^nncObr  -¿: -u •••:•• Lì-. • .-..   .      .  ,„   .      ,    . -«--*o,      ,   aouc;   tnnt   Wo  would 

01 "'J' 1' .•-.-.   • ..d  •••..,..   1.. 1 "   '    ' ''   ' ~'l"ri  v'*v   r-r it   sproidivr  it 

  . ' ' "   " •-'•'-    r .. ••    .,.;.: ;1    ;•   ,   ii, : .. .. 
•--,r-;bl,    f0r 

ucurc 

"  '•     " *    ''       "-l""l X    '   • "••• -V'        v      •• 
f'-i-di--. - o -. r  -   .'..'    .       • ••••'•-     Mr..     fîi-.r....   a.^ gtock 

15,000 j.¿. ä. Cf     ¡   ;. ..    . . '~  '""" ' JJ"":'"  ;ry: fr"' a City nf 
i.A., 

'-'•••    -!      "'-MM    -   rf   1 
to.) .v.   ---r   .,.„..   ; ... '      -     L   :"-:il   'To-Juctio'i op-r-iti' 

Ilio 
in   L » "      > -•:   ,-..  ^ 

cn+tl, n. i..   .. , " J''";    !",rr'-"«''--"i   O^e-fourth   of  th(    ^--^ 

t-ut   -h--.;   o..     ...„,,..      .„ ... ,      "     •'•'-*<.'     i7^ it'';ö   iaj  c;' 't;j ,nml 

confi;-,,-...! }   ,.r .«..-,  ,,,T.> r. ,j,,.- .-.    ,.T, .      "  '' ""'  ^r^d  '°^rd lirrc, 

"tout   •.;•.   rt^ji;^-       ^r   „; . ' * '   ~h   ''"ln0 '''.--'M rapidly without concern 

Hri i 'i. " - '  ' - - » 
..      ,.'" "*"   !''-'^',1"t~'t-rO-  M-   \--ri,;ui + ur;> officiM-  -^,-^-        •     , 
tho UMT.-I -fot-, -.-,,. 4.^-,   -A  , ...,. "°'1 "^^ '"-m-nal wastes in 

iHion pound Bur ^ ' 
J» » 1-7  Dillion .oris por y^ar. 



If all thic w?.tt- w-.rò \--i, 

cars per .>vr IN. ,,<-^.^I- 

bv,   cqiìiv.rìor.t    *'    *'.     •!i;;4 ••;.-. 

Consid  r  ". b',, f   . • i : •! 

r : ? -   'ï   i i •• 

VUU •1: 

r  .i. r -1-   ''il'. 

g-.i 
T '   »   .i 

iO-' 

•*©ncof   the  ini"! 

duccd.      "'o-.;   -,   V.   • -• 

if -li   fe,- Ì   rr   :•.!> 

annually  p.r   L „rr<--. • 

a:vi ir.junct i ••'>-.-  •::••• 

couples   cui •if'-  "'-- 

in  ,J': i .,-- •;•       "T.-;;r : 

1 -'.rr. ly  !"•».     u o..r. 

r*   : 

aar 

xcr    ,, 

•Uli,i   i\. 

\r    i I    ,* 

ìli. ...a 

m- 

Ufi -.i-ir.. 

•'  . /Tv 

''ccepn. i   outb^n--   ''.•'.. T.-;--11 

If,   -=   *.»..    '   •;  Ï   TV.  i"- 

oG"ùn,:'  fbr  vari    ;.-ri:^!:,,!, 

I/op^rt ;.;•-.•   *'"ir  pvll..+ i     "   -•- 

lif. í  r ro r. - r+. 

If it  w»..iv.   :, 

Jnited fft, c  ¿¡-.-. uj 

pro^-jir   pi'turv   ;•': 

pes ini* of iiv ,.-4wCr 

puolic  hc'ilt!, r-„--u] 

a.'ii lals  ~i,.il~r t,_ 

eia- 

rr 

»i :•*•-. r 

,1 .  T - * 

r 

ly  r. 

f  • ' 

r,   r. --i! 

:ll 

'    , 1  r.. i 

I '..' V     f • 1 o 
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2,500   irthueitv 

r.+     f-rr, cor 

.1 1 

i,r-   5.-'-/..  ~r. IT~.,I+   f-cili+y   for i city of  2,500  would 

•--..-fhird    ¡'  -     lili•••;   toll im.     D-tily iporitirvr cost   for 

: • : ,   or   :    • i; 

thin   --r-       " !'• .- .1   ':: 

'.'S-   >r-,C^  f'-.r -  ?.-. 

h '-v\    --.n   i .p .•--     >'   *í.. 

V. ill    ,'"-    '..Itr    T.L".: I...   -• 

'Usecur'u-••   iiiry  f~r:.r 

I o. I i..."• HI - 1 v; 

ini: res': ii v ,-,-t .:. U r 

ooifin- roiiì t'ir i.T'"-r ii 

fillinr  th.- ,- 

i   ----.i. -   U — 

*'ioir-'.liti^ ,, 

• ti-- 

í'iirv •V3t   if 

-n't i;?   for Turili  wintu  disponi!, 

th-.    i•'•."•..3to,..-.-it   if only 

'.is+o  •rtMtic':*   vould 
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,riüri v 

f    ilk,   •-d th„      !úti:-nü  hoidichon which 

r-y£T,i  ".-:ill   oi .ipouid  tn.,  pro: K^s   .'.'hieb 

s     ill    I.-    ;ioh  to  stiiulitu  -a. great 

•~pul'.rity  _.f th.-  soyabor.p   is  a 

c  it       1     ài",-  nont^nd.r for 

t 10 ' pr 

1G, - •-.-? 

'Ì   "*>t. 

HY A:,!. r;;,y--;I- 

V   ;uiv^   t-...     '¡i r <-., •;,- 

id-quit     o .--un tri'.,;-,   • 

fuix« *.   rT*.   ¡'-I,-.'-.    .--I  - >.. 

hu,/~n   '«<>iy   i.',,   -  -   •   '    :   i i 

health    i.;    - -   '  : . ;..;•* >• : 

lid    iiv'  .]" 1 .-• •~K    .   ' 

i + n   critici!   a--:    <"*C- 

:'UCi   TV r   t"   rA   " 

beun s -l^etc • by ::T._•••:-• r; .; 

posGv.So'.i i , :. i í i *: T n« 

to'rinro T
4

' ri 1.; r'r"• r~- 

oír* ir.   -::'  •'....•,  -y.ir.-. li i 

Otilar    "-."l ".'•-. 1 it     ;1V    pi Tl.; L 

poi-sosr;   ti..   -;,:i\.r:.r'    ,T 

•  '        .   • f'.:.sntu*v  -. thruit,  in diet- 

" •   ',     L"1 k   v   ;   ••t-p?  diet.     rut  wo   .lust   no* 

"   ">'     -f    n       To  f-ct  Lutritio'V liy,   th., 

¡ir'   " '•; ,      ""r   î    r   TT     
T",t"^T",    Tiratili   +c 

rii..T,     t  rr  \i".(    TH •-.'-ydr-'tc,   f 3 *:,   vit-uns, 

_-rri*:i":   ,   ; ut     iiy  _.f ii ci o  lot   inpr-ciito 

•ir.iv   TTIT
1
;! v 

.- ci.-.«.-  iì i   i. n  . 

, .rr:,   o impounds which h.ivc 

TT th.- hu*.ir  üo-\y ovtr 

•".*iil  b\il di'-.r -nd -n^i*",- 

'•i,f>-::  -•!'  e  TL     ,   '." tr-.\-.-;".,   nitrDip-,   sulphur,   ote, 

I'J    i::t'+    ".:•     .1'    -. V''lvi 1    TC   his   «-XlStirV    foro. 

;      il1-- *r/-l..-..     v »ily  pluf? -.3   iicro-or«anis.ns 

1   f'-"-r   '.- f -i ;1   .•:>'• f h o ?: i p  of cortili  -• ano  acids. 

f tty  "oi is. :. ,   K 
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All three classes of foodstuff-;,  prot-jin,   fot  .aid ourtaohydr;t, s,  ein -vid 

do  serve as  sources of tb-..    :h<.ro-l   •„oer^o u*oio :  ir. r^.croire i  fir   -.-:..   *-   iv .' -io 

alive,   to   lointain  n   coar+ooi   ., ' i;;  t    .p^r'i + u¡\:,   "ou     ';   •••.rr;     u'   hi.     o ily 

activity patt.ro      /-oy  fa*    ;:•*   i.e. vi'-t   V;   r  -.ir.:   o-    :...   ;-^-TV '   i.,   'h-,   bo.iy ' o.; 

evon  very   lod-^-r*   r..survti    >f  oert •"boor- '      -  •    :o    .e.il:   .;p , ì •-  di   '-rv  prM-] .' 

lies   in  th..   f.-A-i   t :. - -•   h.    .- o * *-.-    -•   ^~-   -• -   o'ore   ..h-v:;   rr^-ir   10   to     iiody,   t 

bo  drawn  on as m.. .-.i   i 

It  is for this r-. 

drops below Iiis :.i .i r. .ilv  r -.-'it 

hi?  doily pro t.; ir.   int--.KO. 

:riou?  tro ubi v..      H'-ily v- or 

and tear o ...voi' r v-e    ',+   u;..'o luto  rod 100..    v.'-O 

:,       Old     SÌ' 

found   i. 

counteracted by roploo-.-¡ear  of ;-or»'   oet   •-.olir  oitb  o..••;  o 

absoluta!"  .soeotiol   f- r   íhio  purposi -,   toi o  pr. .-.-io   iieot 

If  it   is  not,   thon  M;:   oo.iy,   in  ore.r   to  pr-.,r:   i + o   00/   \-i*r.i   fuoot 100, 

as  h-_ort   "UECI*    eontreo+i . ,,   rooeto   io  +h-.   :oly   fashio•-•   possibL. :      vy  soif- 

or  only  b.. 

c     pro t.; in   io 

aediately 

cannibalizat ion Of roo^osi+y, t'o.r. is a sort of s^lf-dif 

syst on whereby *he l,oe; + ^ssontiol tisou-o or G'orific .1 ' 

supply  or.d  pr-1* .-et   the   -¡oyt   vi*'--!. 

fr 

overaçv.-  hu vo h<.~r+   r. li>-F  00:   i'o  ' ioy    toool .0   f ii 

of over 11,000   ft  lb     por  .our -   ••.0,00^  +'^   le  dey 

to   lifting   -,   ;f0O0   1...   -o;yooobil,   *     a  boi,*'-   of  ••• 

when   "   '0*i  io  stondi-u' or  nittio/%    >Je r   o^ool- .--   i* 

activity. 

•.stivo  priority 

'irof   io   ir dor  to 

ov.   fu-4    tb • +   Shu 

t:.  -o)rk   • t   th..  rot- 

1-iTot strio,.- too1 
A  protein  io lik~ 

a.ni;io  acids:   the;  seauuocv.   of ar?.in.>  -o i do  d-ao-ra 

pertÍ08  and thus  :4?  function,     boe  otri*-in 

teins,   io   n<_.quenoeo   d^terained by   to .  o.ll 

jr. •-. 1 ii 

• io   i.-   *h.    vo^pi"   oquivuli.nt 

i'-   M  h •uro.     ''hoToos, 

•  t- 0     „ob. ?r~-  '•'••rv ' i UU. 

nr^t.i-:'o   3p---cific  pro- 

•-f  -   io,   -vi do   i irto  pro- 

b    'o o  '-b..   i^-.l   st .,p  io 

the  ^rcn.'tb proc- Physi*.lo-;ric"lly,   ooi 0J3  (ioolvürv- ) 

8  of the  eosoütiol   0.100   -.•it3.     iio.o-,    -uo*   < 

external   gourcoo - ulti o^b oly u .-rivcl  fr-^  pl 

, -;»;,   07 itlorci; 

-.i .ial   bob/   fr 

1 lloro- o 

The  bed;; pr-:-duo 

sorts of can--1 ci ti-, o 

: ro-du'iouo v ...ri> 

, rue tur'11 • j 1 

Î-O..1O0,    Ohio!,    O.-07'J    i(     i".    oil 

•or   ".rooo./,;;   ,f  ;L,".ir,   :>ki~., 

¡usci .',  tlo'.dvus"o io   ont   i^t ..,rn .1 II/,   tb .y  o_.ord; 

blood's  hcno^louin   mi   00 -K,   b  r-.o-i-jc,   o.-b;   00   ìoo^r :>..'•  birth   t,   'up   bO, 

a hiinan body synthoni¡:co  o;,  ofsti out ed  5(X)   to   1,00o   pounds of nrotuin,   but  nearly 



all  of this  eoor :OUE quantity is required to  replace  a^ed or da \a,ped  cells.     The 

net  buildup   in body protein   is a very   -odeot   20  to  40 pounds-     In   rascle,   protein 

takes  u-. °0  por coït   r f  the  nonvitcr njiy.ht;   in blood,  90  per  ce it-     ">en  in  bone 

the   dry •••ei.yhd   i,:.   '<•'>  par cent  pro tain. 

Livra«- t, -suo:'  -ire  continually be.ng degraded and replaced by new tissues, 

the  so-called aynn no   üquilinriu.        ;'er  example,   the liver,   the  blood  seru/i,   the 

hear4-   ani   the kitacas   are  teina broken  down and replaced at  such a rate  that half 

of the o Tirar;, is   renewed   i;    10 .irr,-;   i,e     the"  have   a  "half-life" of  10  days-     The 

insoles,   s ri*-, and  bone   are    -ore  otahr>  and have  a  half-life of  15°  days«     The 

proteins 'if  the  body  „vi  a -.-'hole have  an   average  half-life   of °0  days, 

"ince   children  require   protein both  for replacement   and new growth,   their 

nini lu..! require icnt  is  1.. J   ¿? per k>- body weight,   co .pared  .-nth 0,55 F,   for the 

adult.     An   adult   can   live   in  reasonable  health:  o^   protein   supplies  that  are 

totally i-adequate for  a child.     ."   child of   I years of age and  wei^hin^ 17 kg 

needs  the   sa \c     ini m :   intake of protein  a.-  an  adult  - na lely   25 C per day.     The 

child eats   aerially about   half the  quantity of  food as   the adult,   ( 1 oOO  calories 

oonpareü with  3000\   therefore, ai-   find   shoulo.  be   twice  as  concentrated as   the 

adul t ' 3 i-i  protei i 

Protein  nutrition   is  especially critical   during prep-nancy  for  the   lather, 

ani  durin,'-   the   firm   four years af'er  a  child  is  born,     At  birth,   the hu .an brain 

in indniTw weight   at   d',«1  rata of caí to   two     illu-ra:3 per   .inute,   and the brain 

continuée   t^ >rr-o--   ;ore   rapili/  than "*he   res4"   of  + ae huían  body.     Its  brain  cells 

are  proli foratini-' s :-  r';;ail; tha;   vy da-1  ti  e  a child is   four years  old,   the 

eirou i.ferenoo  tf  i's  devi  is  -''0 per ce   t  no  larqe  as  it  will   ever be. 

It. ça".   :.f> oxpectci,   the,,   that  protein  deficiency,   serious  enough to  li lit 

nor-al  y~'lo   in  in ay woiyh4   ani 'ooi.qht ,   will   seriously affect   brain  growth,, 

ocie-.itiots   stuayi-i;'     al nutrition  an diet-deficient,   countries  esti ìate that  f ro i 

one-third   nj ane-h-il f  of all  children  bcrn on  earth today are  affected   .lentally 

by protein   iefioic-^ies. 

The   fer    "prat >ia" cover- thousands of different proteins,   alike  i*i  that  they 

are  all  cc  pe?ed  of per lutatuns   of the  sa .e   23 a ¡ino acids,   and as  different as 

pe.u,   fro     pork,     At   ?• vz*    -lance,   it  apoears  difficult  to  understand how protein 

fro !  ue.tc  or oread can  be   of use  in  the  synthesis  of hu ;an tissue proteins,  but 
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the  picture  ooco^s CKT v/h...-.-  il   i?  r. - li ;.;,.!  + ¡r.i   M...  pi,; nr br>i ,,,  pr,rUln i;, 

digested  to   ite   oonni.itucnt   -vio   ici h;,    -,d   J:'w v   -fier   n;vrmi;n   i- ic   th, 

blood .Ttrc-'i..,   -T-.    rvc;.,-i-.ti t.-it  ,•   v,-p,.   ;.u_,.,.   -M^M,     Pr,;   i;:. 

It   f,,ll,n-;ri   the:   \l   •   ',11^   vii   c-v.i-iii.ti.-.      f   '„..   M.o-,ry   Prf1 t  w   sh^H   K 

to   RO'Tic  .jxtv,nt.   :--.i dior   io   í-h'-t    )î'   ti.,. 

"quality"  —.  ppr-Lw!   t T   pr^vi--       if  -   pr v;.,.Uv    -i-u;^   -     ,;s-;tx .1   -..ji.v:,   ,U 

US!''^':'i   '•'•'•'   Tiii:    ï- '   T*'   ;,'-i.e.   .M'   !h     term 

•1.Í- 

in  the  3-:.v    properti-e      •   te   ,- , -    :,Ivr;_.   i ,   .-.;__-   . L.;ii, -^    .;,r.   .¡_ t   1,.  ,..;  „,;L ,; 

quality",     r  -,   TVT  •   ;.,.r    ;,   ! -   •  -   :e¡.;-\     ,,   Ivi,-  I   - i,,-        «h.:!-..  T.   !u-t,i,l:- 

COMiplotol.V    l'.ckl^'   1  .   .-   ,..    ••   :i:;l)     .,.U.     r,-,r   , x„  „ L    (    .J,)^,   j   ._ok;,    t ryp,  ^^   _., 

v;hol.j   blov}   pr.-^.-ia  ie   ol,e'   c-nl-.ly Kexiv   L -•   L:-..-ll.-.ri ..•       Tli.y..-,    i. f  f. ,1 

aloru,,   TV.   u-.l^o   f,r   tirsue  r-yr-e-ei-   -..;   ho.-..   -   -;i ,1-rir- et   ''élu,     . f  :;,ro, 

This   ir..   r-.t':,T     -   "lO'.dw   p.-.j-.r      ¡.-.   r-;!,!,-!    t;    -, fiei-ii   prot   i-,   T..   rTe,   -y;ni 

,iore  iiTiporrnnt,   :>o <:e ,.  ^-3  -i-.yl,  PT-T^;  -  r:th  r    :i>.t'.u-e    >/' pr a. i»ie 

The  ".'itritivo  v--.luu  .'î'  •   T'.-Ui:-;   ;',0ri   ie       ..-->;.-v.i-,-  ¡j    ,   T   "-Al, p,y .•,.   ] 

QUAïTITY.     In   ;inv-y c^se.-.,   -    pr-¡ci>:  of  1-;  rrj-.Hty e<->neu• :. ,i   m   e.-.ffiei.j'!-!.  quantity 

ein  h-   -•   effective   -.n   ifv-\;uT.i „'   %  lwr    :.    ••i.ii y  - î'  '.i,r:,    ¡udite   pr-U:u<.     hit   i 

either caso,   t,-j   ovùd  tpv.  -wj   fìr    .^ _,; r,,A   ., yi,..Tf   ......    ,u,t   :,. v,.   p;,o;ip  w,)ich 

offt.r prot-: in   i-.   •-.  r.lTively cw—•  -,.,.¡   <-;   y 

• n  i '   ->ar  ai   4 ,   l-.t  u:;  t/ik-. •T<',i' that  -, ..    jipr-. i-i"- '-      t;. .   i rii:;^'-  !p,      i' t," ' 

look  -it  tr-.diti.-..,   i    ..yric-.lfT    -v!    .. ,   r ;,,.    :,,,   T{-ici ,,-tly  w.    prP,luc,;   p.,,,,, i, 

ind  se: wh-it   tho  p^aeibil IT i,_-:    r     e !r  j_ u.r, ,Vi 1¡ilV , ., s 

l'ai*'"; 

In a dozen wordn,  or lo^;,  ;.-vt   i-  •   .,-oo.i d.,rrtiti,-i of -yrirniUure-'    ^r ...ur 

purposes,   I   think  :aost  dic^io:—riv.r   ï \\]   t^   pi-o-'i Ì.    *;'i.    ';ind  --. t'   •..• -ìin^fv,! 

definition  we  need to   ,*:Cbi,„   -.ndT-t v. ii ,y        ;   or-fer   t- .   t!ú->.  -f   '-.--r L cui tur« 

"A hr,sic   stro,te¿cy - or  pl'"i-   for  rj!v/..rtiry  rool-r  .üiT/;y   V 
useful  products  through  phoi ;eyo th>,üi3" , 

'Towt   over ttu.-  lonp !;-ul,   de   v, vr.'-t  -,   •-   ti-o,.   ••    n.nve]   ,r, »:i   ^hot..r/-!thi,nir:  v,! 

solar  onurgy.     I   believ,  rho  -u-i; .r ir;    -   /,.r-  -.T-,.^  "Yr: - ".     -;'ii..   -.u.-;  in   U-o only: 

-     r^l'.t iV,,ly   .••-;ti-d<jpl..ti-   • 
ici.'-pallutirvr 

energy resourco-  vie h".v^! 
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Now much  onoryy  is a-ailabla"' 

v-a,  —.   >M. .>     '.'  •:•     or-, ;if  l.->.nd  -s a  squ;,r...  plot  of land  209  ft-   by  ?09  ft. 

The  ovararo  ooi--r  o    -Ta-y rv ohiar one   \cr>    i<"  CV'tr-d.  Ohio  iß   "'2,000 hornopowcr- 

huuro   por   day        íhic   i -. e-coyn energy  t •   propel  a 4OOO   Lo-     automobil''   ''/' ,000  odios 

at  60 nph   -    r  1   '•   'i ...- '.Düti,; 1 ho uo.la.     Il'  io  equi vol ,.;i+   fo  J\r\. ^allonn of 

gasoline  daily,   p- r acre -  :H'I.T  1*7,000 ^all.0.3 p-.r y..ar. 

Thoorvtic',"l"!y,   ¡f av o ad i  eopiura    d I.    > f this   colar oneiyy   oil convert   it 

to  food  with •'„  100     officile;/,   ae   oould   nuotai:'   p,o60  huT-^r;   "in  one  ;icw„     It 

would ii-ioon   that    -w,0U^   -or'-".»   ;;r   :,\  otir i'o    ;i.loo   o; CVntr"!   Ohio   far-  land  ooiild 

supply   the   find   no.-ir  od' '11   ta...   aOa   "dlliee  poop-lo  io  th.   United  states  today. 

Yhio  is •"   larri are"  a-f '1   '•    -ill _r   iy 7 » ";,   .al..;-  -   -lach  leoo  than t]u;  incorporated 

ircas  of   ••..".-ay lary--'   :at:ia,, 

dov; auch  a;cr"v  d;  w>    oaoO.ur 
¡•i       1 „ti „ 

la  r..-al   lit'    a     o.r.-o'¡   iLain^    nearly  30  well       Thu   .54,000  acres aontioned 

actually vaonld   carraio   >nly   ' -oat   7,000  baiano o>i   -.  0001   diet,   and around 70,000 

huians on   •    cor::   -a- rio.   divJ . 

Today,   „ ised  „rca   ' acra. •-.•  prwucii   r,  d-;  -,   a.    mot   bead'   aith  the  equivalent 

of i.i'iu  cutting of alfalfo  fro-.,   -'()    ¡ill io;-,  pi.-;,-, ht:  in   .-rar to   produco  th. ..• 

A. 5 beef ani ado  aPiaa:  -ir-     .e^-dod   t     ;--r  vide   the  protein   ivr    -rowing '¡'i>.  hoy  to 

ago  lo      "•-.  .ot-rt   oi M-  17,''7) lb     if -.lf-.Tf-   t- ^radure   the   OVo-u  lo,   of beef 

needed   to   -aid  loMc..   -.f lui. .an  UOOOJK.      TO   t   r .n of oeer-y,   the  sor  d-divorr: 

(M  billion   heal   ;.o   tia:3   >ifili'        he    ol.itr:   copiar.   110;     illim   feed..     The 

been   -oii-o-lo   •.••••*    d      "d f • 1 f •    • -d   -a*e o-   1,100,000    > d        the    a,y  contornes   the 

edible  porUooo   • i.'  the   h-a.f   ani  --Io  "'ad  his   body  -p.ins   the   -,oui valent  of 

H,ï00  fed   i'-  -off 0   ti^ï-ac       diu   roti-  of noi  r  Jiiv.py delivered  to  huían  tissue 

adhd  io    .bu,»:       aUlier   to   .•.-,..•,   1 it   tr-.k^c f.;-,  ioput  of nearly 8   ullion Kcal 

to  re-;suit   i '   a-    oo'po+   of   ,-,<.  "t",l„ 

Mitroi;cn   -".n-araoi-     o *' -doiv.  .ov 

f'b.'  -irr-,- -,   o    .a-roi -a   of id'^i o.oy of  a plant   or animi   io a oioaoure of  its 

proibir  or   !•-••>.a ffioion v,r.     Sinoo  our need is  to  increase  food protein pro- 

duction,   I.-,    o:     .•:•:'•!   ,..   fh ..   -itroyoo  conversion  .. f ficioncies   oncouutorod in 

convvru i a- -1     ;-a cal tar 

-    Coll;;    rtiiv   a.r..   roh,   iy J.   danvry  ,t   "1,     ,   K.   fîr'„Ce  -nd  Co.   1966 



Convur ú'ii, 

Step 1„        "Titro/; ;A   ir  o,ir  to   fertilizer vii rro,'i 

Stop  ?, -urtili/:. r • o ¡   soil   oirro^oc   [. •>   pioorl 
pru>t ..i'-, 

Stup  3,        Balanced   T-ti.MiR :)('  pl   p.t   producío  to- 

on i   V'.l    p1""    f"'Ívl ° 

.,ilk 
!'ír ."-> i 1.. v   iu M 

'--roo 
'.o   i 

Per •::••••• 1    .fí'ipi.iie, 

>0 

lí 

To  establish   " n  -vppruci vti-r :   j t' ih..;>.   fi^uruo,   Lt   un  L.< .k  -+   + hu nu'dur <'.f d- 
A ' 

of protein  roquirooient   for one portion,   wr ich  we  produou  ci one   -.or.   —  :. 

Food Product 

ijocf 
Pork 
Poultry 
flilk 
Pi ou  (brown) 
Corn   ioni 
•'hat  flour  (whole) 
J'üons  (dry edible) 
Pu'in   (split) 
Soybean'-;  (odi ht-) 

v '~'f  ,}"-J- il. it 1 O     t.-')     ÍKV 

T7   (o  ,:J y-.) r) 

l-<r; 

77;'   ( ?.].   y.r.rs) 

77 i 

] ,1U. 

1 ,7^0 

?,2H í'-.l  ,y--x'?) 

1 0 
L 

4 
<, 06 

10 O!,' 
10 0} 
11 4 
U S 
?) (! 

It  benone^   quite   obviou;.--  t'rt   Ih     prod OM ¡incoi iv   d .eí'-p .>rk-ponltr.y di -î   un.ic/ 

diet-o.doqu-r tu  couMriu?  io  -\  oicc'    1 uxorieuo  pref^rocc,     '.;-)!u   ílvt   -\  noyucou 

.d i' 

protein subsistence would h,_ n^crl; 

protein"1 

l L.,K.r. • l i 10 \ u u r,   t n • .n 

° o   food  \ lot   of   proK.i 

mimai  product: 

Pounds   \>f pro+ur    r   ruiru 
in  the  conci'      f-.-o'.i 

o   ''UT .r'i... ,1c.   Vhï( 

[irioa''.    oui   p. 

1ÌM.--1 

r--jf< v- r-:'\  i •  th 

• 11   cru ; s 

-.ni vol   or iduc L 

lio 

t • i ; 

7-1 
lo,0 
l?.ö 

roi i 
: uro. . 

y ne. 
iJu-,f 

-t        "?Pf. eodstuffs"  by iï.   L,    ;ilnk\-t   1?66, 



Utilization of ir j.'. tii --supple '-;." t plani ni ero fri.;.-: may i iprovo the figures 

cited for ruminait ani-.als, but t!,oru io ooother aspect of ani aal production im- 

protont to our thiakino, - ^ 'J. it ;f the or.itcin ecunulntod is included in noo- 

udiblu tÌBSUe - it OeVOr bee". K :? !'oo<0 
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Lomb 
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P-.-r  coat   f.f live 
;i,;h+   which  is  üdiblt 

yj 

4? 
3.3 
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Often  \f,.  li..ir a,mm"ai Pur ,J   lc    ere   expound •,'    11 • L.- //re it  progress  diet- 

adequote  'Vti-To;   ho.v,.-   ->•>,{],:  in  ani a.l   preduetior;  during   recent  years.     There  is 

ample   proof  that   a e hov    reduced   rup-nifiaantly  t'Lo   labour  input   to   ani "ual 

production,      ' 'e  '¡'••'v  l-.-omod   t'.   nrodoc-,    'or.   io  leo :.   ti»o  with,   in   some  casos, 

fewer animalo,     but   ut   ,.•.;-; revieu  USSA  vi' t ¡   foi   toi LO  country regarding the 

relative   Pool  unito require*'!   for  vorioue   ."eimal  producto: 

-'ce-     b".it a   ',0.o;oiia.n 

thr   l'V- Ü-. ber  100   lb b .r   'J.OO Pur 1U0   IV: Per 100 lb. 
Year ¡ilk v., f ob:':' .51 'O il el' Pork 

ll>|0 V. • 00 ol 490 9^7 
194- loi 1 ,ovo e „• •" S -> 60'' 
l'jbo ii; obO ' '0 i .. ,'i 031 
l^fj m 90 n 96 3il r;36 
i960 ii' m.'S 0 'i b89 874 
196.4 11 ] J ,0i*-' so ,'88 9)7 

essentially, in tlivj Imi ted fm du.r, there has been re~ inprove,nent in the picture 

for milk, ooof and p rK cue.: I9/LO.. V'oor^ bo:., been -.1 lo por cent reduction in 

fe ...3   requirement::   fa-  .-^s  rriS   a 41   per  cent   reduction  for broilers, 

M   th..   97th    :oaioj   -1;.* ti "¡K;   ; *"'   th.. Americio   -ooioty of Animal   »Science, 

T.   ('.   ¡jyvrly  imoooiOed  bio cai ^nlol iono  of toe  protein vont ont   o )f boof,   veal,   milk, 

and  offal   f r < >  i.o.-f -,••&  vr-al   olou.;h-o.r  i".  tin:   0 ,it. d  Stetes   from I909  to   1963, 

compared   te-   ilo.:  pre, Uri  content of  fe„d  i iputod to   cattle of all  ¿orto during the 

same  period. 
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can bo  suitably cousnnca  oy t.d^  lu. .nn  popula : i .on. 

Por  really  signi fiea^t  increases  in   food, nroreia   availability 10  aiaa,  n-e  will 

have to  search elsewhere. 

:ÏAT A.dOUT u-U';;Ai'L"'' Vl-tfl TP'- 

A look at the protein:;: a^ai i al: ]>> 

oil seed proteins are slightly oc fu: it. 

nethionine is produced syniheti- .i i 

niant a  rovoal.-,   tuo  problo:,i£?,     larpt ,   .irn-.t 
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The second problem ynooun+ereJ ia i~i:e In,' omcon t ray ir at! of protein in neat 

plant tissue, To acquire ^9 grains of protein daily, a perso would have to con- 

sulte  these quantities: 

Source 

Hoybeans 
Wheat 
Corn 
Cocoanut 
Rice 
Potatoes 
Tapioca 
fugar Cane 

Daily need»,   Po unas 

0,41 

^. 
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.. d'.en   i.e.,rod ly   vrieulk.ara!   "scientists". 

-,.,,,,-   i; s >-•;,.-   -_• f ;!;---,•: ,.'fr.'. irv; 
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t i 

..; :i   e~-:3yiir;i_0e   -r.y   'illcex* oay ;T: t  be  uxac1:,     But  the key 

U3eox'e  e-udies   i e  that  any  attempt   "e  achieve  o. higher 

of ''cclory",   2---a  'Mitico,   by   i P.   I'íUT.,  Oaued.rs,   I'J^J 
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