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W hat is soil? Soil is basically frag menred rock gro unrl down by the an ion 
of streams, by erosion from rain , by wind, by the mechanical breakdown from 
animal life, by the chemical actio n of growing elerncnr s wi thin it , by the ex
pansion and cont raction of freezing and thawing, by the action of energy from 
the sun, by the trii uration of rock by g laciers, by g rowing vegeration, by the ac
non of bacteria and molds, by the acids and bases rhar arc created by f:;rowing 
organisms, by the m in ute roo r systems that help to break it down, sue! as rhc 
microrh izom es th at find [heir way in tc the smallest crevices of rocks to clea ve 
them by rhe L:xe of growing and dissolve the exposed surfaces by the chem ical 
elements which they contain. 

Goo d SO l i i ~ tec n ing with fung i. bacreria , pro tozoa , earth wo rms, beetles, 
crus tacea and larvae of insect s, as well as rep tiles, and even small animals. The 
roo t systems of our crops and their productivity are acrualiy alrercd as the popu
lation wirhin the soil changes. Man alter s these by the addition of organic and 
il orga nic eie me nrs, by go vern il1.':" the moistu re, varying the tcm pcrn t u rc, .1I1d 
controlling radinnr energy, 

What docs man remo ve from rhe soil? Man rem oves plan ts and animals 
and rhei r products H e rem oves much of the plan ts, rhc animal s and the excre
ments without return ing them. Th ese are considered of org:l!lic natu re. Of wh ar 
do rhey consist ? Prim arily rhey are p roteins, fats, carbohydrates, minerals, and 
water . Pl ants and animals are prod uced (rom a livin g soil. Their retu rn to the 
soil constitutes the complerion of rhe ecological cycle, They are basically made 
from inorganic roc k, the water of the ocean, the gas of rhe air, and the energy 
of th e sun. 

So me st ude n ts of ecology u gue that only the prop er com binati on of rhe 
min eral ele men ts needs co nce rn us fa t wate r is obtainable , a ir is all abo ut us, 
and rad iant energy can even be pro du ced art ificially. O thers hold staunchly to 
[he theor y tlu ( it is the return of ()rga nic elernenrs to the so il th at is all irn
porranr to the production of rh nosr beneficial crops for m an'< usc. Th ey fur
ther believe that rrue phm and animal health com es only with a large rC"I' m 
to rh: soil of t hc m.[;J nic W :1Sl l' S, manure, g a tba~e, carcasses of animals , and rile: 
plunrs rhemselvc« rhar have been broken down it" , hu mu s by the action of bac
rcria, molds, and the earth worm. 

TIH JUg h hydroponic solu tions of water. inorganic elements, air and radiant 
energy. produce planes, they ask, " \'{fhat is rhe effect of consuming such plants 
as fnou on the op timum development of an imal life, nor onl y for rhc present, 
but for the ',;t:nerarions of futu re ani mals)" 
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There ale chose W ,I '.' (cel I h~, there is rhc rnid .llc p:rOU ll t J where soil 110r 
onl y !l'T S the mineral clcm cm , but ~ h :l t acti v, IO f ~ [rorn p rganic m a tc ri .i l re
tu rned [ 'J t i, ( soi l en hu io : pl.un g ro wt h, ei ther throug h m:'king [ he m:ncu l 
cle men ts more r~' : ld il y avuilnblc or .1 S by :!u u31 )' b(: illB in «r l,jr:, rel IlH'-, rhc 
new p lants . T h cv rC(l lg ni n : t h.it t he leaf is :1 b r~ :H ChCl1) jc31 f:lC rl.Jry [(I ! rra ns
10rmi llg warer, mineral, o rganic marcriuls fro m th e ~ () iL gassc:; CI'Ul1 rhe air, and 
raui m energy fm m tile sun in ro the nurrienrs for gw -rh und 1"t"" rI1d ud iPII of 
roo r, stem , [lower. Icaf, and seed. 

Modern 111 :111 measures the value 0 ' h i, ~ ()j) ~) y th e bu shel. p :r ",l 'r e . ami 
with the exc ep tio n of [\ Ins',' rech nical v in terested , r ~. Ys II rlc ,I rention to rh 
CO IY'!JDsit: )D of ILl: ( tvp. To him a h :sh ,I ,rcorn is a hmllcl (,f ( om . ~. lId sJ10u!d 
rive h im feed for hi s r hilciren or his an imal s i ll Ell : lig ht o f ie., uan riry. Ti' 
[he ecolog ist [he fact that X -bushels of co r n cg l1 :1 Y POll) us(""If l'0 r l,~ on the 
b tm, or Z-r:lbbits ill his labor at ory is not sufli cicnr, T , him [h<" 'iue$ ion is 
" \'\I ;;s there .1 ddTer" !1L c ill X -bus K b o f r orn fro m so il A . B, C , D , :;1\(1 E' " 
" \ \ : .15 there n <i itTeren,e III 1C car ;1'; oil. , I l ' sk q',c. (( nntur: I resistan ce to 11) 

)'CS[ ," ~ n d InJ ll )' I rhcr qu csr jn r s. It t l l' t'r. were d:lrr CllCt", wi J diJ ~u i l A differ 
from B :l l1d C:· .: 111 l.is '.il 1i' ; S l·.' cld t Lt rhc II e rc: nl;e'; ? If nor h" ,,,' u n he ex
p h in ) T hroug h f' ~ insi«king experimcn t , lon e ,1frer t he ol' i g i ll ~ cr . I~ fr m these 
soil» 1; ;](1 been I~)fg()· t cn e xecp t ;15 sr:u i:;[ie:>. 11;, C '. p l l irm I [ !. rnav r r ,J . " nne 
o f t he' answers. Hut i I ll" m c m rim c. [he r :H S i ll the ,Q I Ir1:ll .l' I I : I\ ~ 1011,:':: SlJl ( ' 

d i s c l r)~t( Ih.ll t he )' ' l:ld :1 p reference f,-, r nne ("I f the Int , llr ( 0 1"1 1 -ivc r rhe ot her 
~ \ 1<. , :1 11 ubservarion wnuld frt:tl UClll y gIl un noticed . -Ct"p t h:, t ~ ' .' c u rie 5 :. IC]] 

as rIH': cure-taker who '1\;1,S pique '. hy the spo iled p h" iog rJ.phlc fi! n ' in R' I'"Ill
,2:('I"S Llb nrJ lt.l1 y, ..nd ;\11 :d cl l' sell·nt l L Bur why di .I 1h :; C li'; l, rt ler p n (' u )Ttl 

ov er rhe o rlier? \Xl i ii C') f11 A PI"0 c! UU::' < st ra in of ani mals r1 ' ~H .li (k r f rn a l [he 
animals r. ' ~,J on corn B;; T he qucsriou has [0 be : l iW" : ~' it"d t i l the min (If ! h~ 

C' i)!og isL So he cho oses tl ~ rabb it .10 1.1 ( U n d LICfS :1 •• onrrollcd ex perime n r." 

(T able I ) . First he g rows o rcan Lespcdcz.i on the fi... soi l [', pes: t ;lt' Eldo n 
Sandy h un, th Pu tnam silt loam, larksville ,L';ravdly h UTI, Gru ndv ilr 10 . 111 . 

.m d [he Lin t m ia tine S:lfl cJy !u,lm [ 11 each tnsrallQ: he us~ , bc\rit [1(' ld. t!"t";l t '.:d 

with lime and r hospl " r IS ~wJ unl l c ;,F ed iidJ . F; · I , i, .;tud ie:; It ,- ,hal.l.:tc-.- n~ ' 

I l l' 11.\\' -> . He d~~ c r i b C'~ I I \;: har' " r ' IIn ' 1 !1\ .1[ '<.1 Jn J 1l 1, U l ,1 ,,1.1[ <. HI:: dr
sc-;, ' cs d Ie; I , hh ilS, h" v [ IC y 1(\0 )' -J. h O\\ I II '. h rh \' .l inel.l I II ,,\' !gll r. I u \\ 

m u d l Ila y lit} h:ld to f :1t ' , .~ ,j i r ;l: ,l:l :J ITl. I' 'W 11U h 'l'I; I~' h - ( Ih r , l n l' ~ !-r . H"ll ,." 

.i' ;" ,f "o1 :\11(1 l (t W 1ll .' Il ) rll u nd ~ ,., f r ,i , h il~; he ( \ IU ] r hH !U,.l .111 C:lch ;:1.1I1. He 
fOllila a r: ' 1: 'T c' j" sc o rreb ti" rl 1 t wee ll rJbl, jt g ;' : 1. " , ~l Y ) ic ld. .In,' r·" i,d, (} f 

rabbit.) rtf :l en:. I· L we'.' L:(. Lis urin<; iI y di,j nne: l ilp rhel e 

He "' i s h e ~ l~ ) - 110\\ ' somethioh ;lb , lL , ,·h .l l l h e: ill )'S d.d .u he.; pi VS! ll j( '¢Y 
or the :Jn jnu l ::5 wel l ~ ~ to [ h ~ [ 1" w('. ig hc 1 :1m sute ;,.:: w ' ''.dJ l i ' (: I" kt 11\ :lb ouc 

the (\ rspl'in& or th c~ e :' [ in :lIs ~ nd their =-. h ~..~ iel l t1i.c i ( l\l :' in o the r r 'f~c s. l'u, 
d e b ,IS to s:Fisly his clIri ,}sir)' !':' Irlul:ing .H their k H1C$. ( ;,!,I<.: ~ ) . Th ,:~ -: he: f'r!. 
D ~I l"C:~. \',' ·jg hs .\111.1 I n t"~ su r .s .IS t ,) lei g rh :\O'! d i ,lll1(' ( cr thie ""U$ ,f (lJ rr , ·' . ,1 1'il" 
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TAB LE l - RA--CS j\ND 

Soli T~[:I(>-
Pulnrun 

~~ 

::H i .• "- 41\i.9 .lJ,2:J 9.41 =< .lBO :l..800 !J() 254 

C 1:iJ'I{:S ','lik 119,11 ·.i l f.:, .~ 7J l 5 '5.49 :, ~'.O 2 ,U ~O 3(} 23:3 

El<km JIH -r ..17 Jl, ti C.7~! l,MJ z.:'(1) ·1,:lno 2·11 471 

Linruua "Ij I. .J 7'11,i) 1, . ~ 5 5 .\)1; 2, :Hj () 2,800 1SO 316 

Grun dy (jJ 'i.l f>O ::.'d 7.4 3 tJ "ri 2.'IOG 3,rso 18(1 303 

'\I.' :"' a~e 4H7.6 GOIL 4 s.~1 [i ~AG 1.970 ~: .3i6 l~ l 315 

R ange of d l ff€Je'l1c(" I , '0 J.H 'l ~. 1 g'j .~ (II) , l} ;l8G. 2: 1;:: 2. 7 507.7 101.2 ,-- - - 
· A ~5u Ill Ll1 rr a l ] \'!'3in~ lrorn ttl, hav. 

( F l' , } m p ' '1 :' i'' r P. ' ; I I I.,~ lt A ~~1l 'o' lI j S" 1 1 W Sul l 'I'v j.es : h:de.1 Treat men ts, & 111 Self' ItU' Sue. u l A m .. Vo1. H, W 44: M e L e a n ,. ~ 

E\J~ne 0 . : Smt ih. G.I.; anrl Alh l~" 111 W ItL. '\.l 

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.



DI FFE Rf.l"T ~O LL TYPES WITHOUT AND 
.T MJ::NTS, 

E t' ea~ , l\ g R ('[ a i l, Ccl rt"On! r"" l!d in 
·.Vc~ i ght LE'nb'11' , Di:I,rn'>tf' r . T il I '~kn~s;;, Str pngl h. Vu lu l\1iO! Spf: dl l ~ Gr~lrn!i pe ;' P~n tiL An lmals 

Soil Type g-n~ . e m . C Ill . !H H L lbs . cc Gra vi ly P ea C:3/P
--''- - --- - -

Wll lJrnli ';;' \11 Tr e u t rnent s 

:-Ido ll ~ . 2(1 G,HB 0.520 1,] . 70 zz.a :1.1 I o. r : 2;; 16~ GA 
H~lPutnam 2.02 r

_" I I 0.525 U.59 UUJ :~ , 55 0.76 30 11 1 ·l .C, 
C lar ks , 'inc ~.O ~I 6,7'1 0.52 0 Q.58 22.1 ::.0 3 O.(j{1 2(1 16S (;.3 
Gr und y J .() 'j' 7.24 0.570 0.34 :)0 .1) • 3.9 4 o.r: 2"".. :~ . a~a ~ 

Llnto rna 2 .59 G.95 0.5:)0 0.73 2'i.G :J.sr o.ru 43 22.-j 5. 2 

/ ... ve rage 2.-10 0 . £12 n 5 :{ ~ [I . '~':l 24. • :1.21 LI."i 36 190 5 .3 
Ma x im um cJ if!e r c118e , ':: 52.(1 I) ' J ~ I. s 4~. l ' 'i s . "i liB. '( 13,{> !J311 :19 llG.n 

With sou Tr eatment s 

EldDn :Ulfj j' . ~O O.5tiU 0.72 2:i .~ JAfl O .~S It 261 5.3 
Putnam :~ . se U.(,·ll D. ::i4LJ (), 17 '26. ,1 3.21 0.7 " ,t o 179 fi~2 ,CIa r ks vl II E~ 2.63 U.':J3 O.~.;o ( I. ; 1 2',. :'. 3.29 0.79 :1, IG5 .. . 
Grund y 2.£15 r.eo 0. 5:10 0.95 :10.•1' 3 .l)~ o 78 lin 20 1 3.3 
Li ntou ia 3. 26 t . ~ 3 0,G(;:' II.I:t2 ao. o :3"1 ~: e.ss 7\"1 ;rT f! 'L 7 

') .... {J
A '{~r a ~~ ~.~ . al 'i , 11 I; , !i ~ ~' 'L ~I ~L ... 1 . 1'- 3.4 a 0.60 !:i l 2:l, ~ . 7 

. 5 e..G 33.S 19. 1 16. 1 18.4 131 ! 2tl 74.0 

ell pr~Ss llr , . p'j~ sl l.'!, ' 111 II 

(F r o m Bto log tc a l A YSHp '1t 30 ([~e Soli Tn~ .s t11ld p 1 T,''''\' m- nts . ;:;.-nl f,. 11.'1 11 <:' (: ~n<:, . 1)1 A m . . VI u. Ii 1\144' Me.L._ 'Ul . E lJgenil 0 .: 
Sm ith, G. E .: and Alb r ur ht, Wl1I.A. ) 
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volume :l IH I how hc;,vy rhey ar ~ , he n "...cigherl iii w.uer. Th en ll (: breaks them 
and measures how mu ch force they require (Q (Cl ( u rc. l ere he lind, that the 
so il trcatrne nr improves all bon es in srreow h and ti le)' approach c oser a 3 ro 1 cal
ciurn-phosphorus r.rrio, 

So ir is thar our friend, '\l.1 A. Alhr"l' hr, stud 1,''; soi ls. H e wants to know 
u'f",! kiyd if (/ilin:.J ,-wd men It ulil! j l ;'U;/I /(C, not JUs! how il/ r, /I) tom rind bl/,fhel.r 
P8J [len . 

III our O '\'.' I L , ;,boL,w ry, wh ile Dr. Alb rech t W;I , working 011 soi ls, We found 
by zccident thnt in the co kir,t. of mea: and milk unidentifi ed h::-;lr labile f.Kw rs 
\,' 'It ;t]r,·'·cJ . '\l.' itl )[)' J( rh i.' un ideruificd .racrion in the dietary of cats. imperfect 
ll'·a!.! in the 0Ut:[ .m irn .r! . 11\1 j rn j.'c l'feu dcvelo prncn: in the ki tten ensue. W!e 
a l I lou nd h~ '((c[dei1 r t1 1,l[ rlu: cxcrcrnc 1[ of ,1 0i111 31s 0 I1 .11(!l " i ~ l ' dl)e' not pro
. , ,01 ' normal plant grow tll. Furrhcrrnorc, we Iou nd rhar :1 ult .ars can exist on 
a ro t. I cooked rooe] dicr lo r a maximu m o f ( 11 K year SLVU l months, mo. r dy
i. ng in less rm n :l yea , Howcv r. rhcy P:b S deficie ncy on ro th eir kill e l ') even 
t lo'.1g h [he)' :11'1' re tu rned ( (> the no rmal u nco o ked d ier, : nrl that i r rakes four 
g cnrr:ninns ('If animals til restore the s train on normal die Jry. 

T he d icrs use, were h :i Sl :' 1 ly C:liT3.S5 meat. including mus cle and viscera. 
::<pc(i :" I)' !>r.; ·I1 , Ii 'c r, :1[1,1 1Jlft'Sti ne:;, so m l' skin and g land s. milk und cod liver 
o i]. In .1 11 cxpc rimcuts the «'! IIrO] ::n illnl s were fed raw mea t trom all \' :,rrs of 
t il t nnim«l and milk n ht·:lrCtl. , lu$ cod liver o il, n l b t· meal expe riments where 
cooked meuI' wa; s . udred, J \~ n; i i: W :1S used. S::YCl":l! ,:.:r :t JL· ~' or I a " rui]k W ','I"C 

in ·,ts(ig ;lC,·d ind udiJig "' Jm mcrci_1 :1W mi lk from cn rle receiving only dry (ce(L 
:l:, 'i'. dl : ! ~ IT ,': f! ilk tro iu c.trile <l ll f/ en pas tu re o r i f t .... n CUl ked s, " :\ ~ lc u r iz cd , 

l". :ll'nratt d anJ SWI:C( l cd e " .-" I(,,:15(:d milk. In rll' milk stud ies the animals were 
g i Vl." fl 1,; ,\ [ tl u: d i, ! 8 S ra v carca ss m eat :l n J 0/3 " i lk : 11 ilk under srudy. 

O Uf j l r ~ r pur , " .t was ( 0 sf. ndardizc ex ocri rncn tal adrenal ex tracts 0 0 rhc 
r<) (:'l !l y .rdrcnalcc mized nnunnl. In so d ll ill& -c Wlt :, p ,.[ ' . ]h h t r;;l ll to find urr 
what hear treatment 0[' meat did to ad rt'1l :d tc lt. : l~ i 7c-d ens. T he o r ; t~ i l1a l o bserv,i

.. jl )I1 :, W (:l C' t ha r ;,n i;J1:1' S led cooked IT:t.:H iJ no r 5( ;cOC ndrei alecrom v well. 
A 'h fi'l:·;!c.: <. tn m y W;)S r(:pl.)n u l by n hers to :J ll"tCl rniner.i l 11) [;\1o lism. \Xfc there
fort studied the calcium :1!lC! 1'1)(l) I'] ]()i' .IS of the [c;murs of IS adu lt .:;](S \\'ho died 
in ti l l: pens. T wo raw rne ar feu o t~; had had 110 0 l'(' i':H i \'e ~ .' ro ( n! u r c5 , dYing 
fro 1 d isease. f uur '_:llS (ed conKel! m CJt .llJ O t wo fc:: r:n v l1 :e:lt il:,d h;ld 0 1:( 

adItOl . r<: movcci an t\':o ft ' cooLed meJt :md eight fcJ. r~ w m -at b ~d h:d both 
a lc lu is rc,no\'t'd. ! ;; tl1: coo l:ed mt:;lt -cd g rOU]•. ,k' O lei ll l ' Ll rlgC' was froiD 
11..5 ; rn 1 L R~ " ~ , and the rh sr'l ("' us ['WIl ' 5.')1)(, I ) 6.WliS . In rh .:- u w : !1c:L t f(, l 

:1: imab th ~ r,lllgc ()( calciu lI1 W3 ~ l l.) ~i [ II 1 '.6%, while [he r', lln ~ pil') ru s v;:.ricu 
from 5.H'f til 8.3%.' en 
( I lcrhod Qr ; ,;""cF'.l r;l ri rm ' If bo nt'~ r..:Jk ' ~Hl J :.H1l1 r r:f .;phu f1 ~ \... l ~ d c t ~l lTJ ; fl~ >n 'i': b' Jk Iione. Ur U\1 clr .1 ~ h of (hr.." 
:Jn Jlr "l l . rh: f-::L l lu r i l': ~r ~ n: a1i)v-,::ci :In .J J'iAl". cd i n;n I CC (h~jl ::u - .: ') ( rnT~A hr> I;' I ·~ A l ch:: CUlL (:01 ( h ~ s w ne, 

:1 11 [,1[ -_tr: : l tl U ( u!.l r : i1l!il J<: c , ~ 'd l d t .: ':id r bl~ pc-c l ·J (I - i k e bl"lrLt<; Or.~T.;nl '- 'i'1::1t t ,=1 '.",12-; d t:$ (r,J>,(: . l t, )' o'Xi,bt inn 
'It& m rrJi. J:: J pc..:h IOJJ.: .1cld:;.1n CJ!L ll.1m 'W,1:. dctco rmillcd h) [itr nr n wid) r ' !'T; ..) !\I:::'In :l (C'. ;J mod lti ....t r lon t.f 

tbe: ml":ll'.J l ] ~ .... d (,I I 'S~u n c.d. !ll m ' dn", u ~ :::J i t) Ph~rho :11 ' " :ln t rrni:13. t jo ns ~: ::- re curled O"J[ b-,,- j m Od ll1l ;\

l i~m 01 rll':" mcrho,J \If n ",~ . t " ~ ~..~ b. ~:1['{ ,~tl.· . ( 5 ) The ~lml,J lIn t5 t !; L ~lc L U t : And phospL'Jq l. {o rid ": : ~ ' C: X F)[ ('-~~td in 

(crm '- clf J... [ ( (.' I : [ i' i- ti lt.: " h n)c (,---n1l11. 
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T wo cats, acrinj; :15 con trols. died of Othe r causes than su rgery. T he trend 
of c~kium and phosph orus was highet in the r.iw meat fed eli than the cooked 
meat fed animals. 

'\i.!e had previousl y noted many d ifferen ces in rhe app ear:lnce of rhe raw 
and cooked rnca r fed em. T his showed especially in their fur, wh ich , in rhe raw 

meat cat, was sleek wirh a Food sheen. These animals had a !.~ i)od dispos ition 
and were act ive. They reprod uced normally and their viscera h;;d good tone. In 
co nrrasr, t he coo ked me.ir fed ani rnals were riddled wir h Ileus. sickly, Jacked 
energy, rep roduced poorly and passed rh e ir deficiencies on ro rhc n .x r genera
rion. reS ~ \ rd les s of whet her rh ey had been replaced on a bo nd d ier before breed

Ing. 
There ""..ere marked d ifterenccs in the rn o u rhs of the a nim al s. Cars reused to 

adu lthood on :I normal d ietary , wh en put on a cook ed rn ear diet, develo ped 
g ingivitis , pyorrh oea, loss of recrh, and their kitt ens showed poor sku ll d evelo p

m cnr resul ting in crookc recrh , 
in Ttl-de 3, I Ii adulr cars c mp.irable as to size .uid backgn ,und and !'Cner;l ] 

development were: stud ied. Of 12 raw I1KJr red ;"I nc 6 cooked me .it fed animals, 

T A B L E 3- CALC lUM AN D 'pH o.~'pHORU S CONTENT OF FE MURS OF AD 1j L ~J2U:_?__ 
We igh t of F e m ur Ph os 

Wei ght We ight Bo dy C Ol ctum pho l"uS 
Cat No r mal of Ca t of F emur W e 19h 1 in F e m ur i n F emur 

Nu mber ._ - 
1 

or Defic ie nt Sex 

N I 

Gr a m s 

2947 

Gr a m s 

11,4'1 

Pel' cent 

0 .39 

Pe-l' cen t 
11. 22 

Per cen t 

5.26 
2 N F 1503 9 . 37 0 .6 2 11. 60 5. 17 
3 D F 15 3 1 5. 14 0 . 33 11.74 5. 86 
4 D F 237 10. 47 0 .44 n .so 5,5 5 
5 D F 149 0 6 . 51 0 .4 3 12.9';) 6. 38 
6 N M 2745 12. 40 0 .45 13.25 6,39 
7 0 M 3120 15 .40 0 .49 13. 36 6.7 3 
8 "r -, M 102 5 3. 78 0 .3 6 13. 70 6.94 
9 0 l' 10. 78 14 . ()i) G.35 

10 N 3300 12. 29 0 . 37 14 . 30 6.66 
1 1 D F 2754 8 .2 4 0, 30 14. 70 6.7 0 
12 N rvI 11. 26 1 5 , 4 ~ 7.31 
13 N 1\1 239 l) 7. 80 0.26 15,(1, 8 . 15 
14 N F U 50 6.86 0 .35 Hi. G8 'i ,50 
15 N F 229 5 9 .58 0 .4 2 H1.40 7.9 2 
16 N F 1285 6. 16 0. 48 ] u . 72 8.00 
J N F 2650 8 . 39 0 . 31 ~ 7 . 0 2 8. 14 
18 N F 3312 9 .28 0 . 2B 18. 37 ~ 

A v ern gus N 2309 9. 05 1·L95 6.9 1 
D 2253 9.42 13. 10 6.26 
N C /l' 2. 1 
D C jl' 2.09 

t he ;l'ierage weight was 2253 grams Lomp:m.:d w ith 3 9 p;r:lm s {Dr rhe raw m eal' 

red ;ldult ( ;l IS alone. T ile femurs of rhe cooked m e lt fed C1tS showed a n average 
weigh t " 9. ,2 crams W 9.05 for rhc r: w mea t f d c. ( T he calcium was 1'1 .98 
pc:rc<:nr tor rhe taw to 13 .10 percenr for rhc coo ked: 'phosphorus, raw, 6.91 per· 
cent to coo ked. 6.26 perce nt. T he calcium-p hosphorus ratio was constan t, N 
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.:: 1 31l d D-· '2.0 )1 , b u t th e cou l ·,':cig b t ( l hc;sc mineral.: W:I, grl':Hc.:r in th e b,' rh" , 
:.J ( r il e raw (".I f kd ani..u ls. 

In Tables ·1, ~ an i . the k ittens Were n :' i!'l::i nc c! or. rhe rc~p rive dicrs of 

rhei mothers. wh ~ , \v'he!'] fed coo l.e.l In,, :d , wer on the J eer :1C Ie:;,;! six months 
UCfI1[ ' co ncept i. !l :111 l h w \!p.JIO li pr, gn:lncy or lil t:: 2 1 (":IV: rnc,u Ied and ](1 

<,'p ,~ k cd 1,1(:;"' Jed kiu ens, t heir :lg cs r:lr,g cd f· tin 1 (by to 1-1 1/, mo n t hs. T he\' 
were romparativcly equa lly ., 1( .1, 1 as r :lgc T he marke ~ 5U~cril l r i r )' of the 1' :1 \' 
n car b l I-it en , :n rq wL:ig hr o f body and III m r i, c: vi, lcnr - llJOS , 1':Uli S. 1':IW 

rncr r fed ; 6.38 t~r:\lll ~ ; wokec me'.' !: 1~c1 ;J\'eragc w ig ht n h"ld.' ; :lf1 -e . 23 brams 
I .I \': m : I t le' I (> ?, 35 , >:)(. ,·,1 mea t fcd t;',r (he ·('trlm . Ab cl [he Gl k illl l1 co n ten t 

( )f r :1W I1K~H tlolJ, 9.48S1 I II co,. I:ed 11)(':; [ ((·d, ) .'S3 ·/ , and pho:,p IH'I U:' (, f rhc .aw 

mC':] 1 lCd, -1. ' S%, :ll' d ( :>,, ): d mcar lu i, 2.6>%, f.l \'o ring [he raw rnu l f(:cl c: ,s. 
T he calciuII)-f h m r " ll lJ'L1S ran \\, ,\~ , flJ U! l ( ' h) he . r :1W 1TIe:;r {ed , ~ .07. ro coo kccl 
n ;,;:H -~d , 2.{J.j, T he Il ig hf:r (~ lcillm. _ lw" i ' iH l u i I:H i t.> In COl ' ~d :n t :l f cars 1, :1' 
been 110 ~ i in o lhc ~ . J d : r ~ _ (, ) 

T he c d -i u ITI p rcen t {-,{ th _ bo nes ana lyzed W :1S plot rcd (;:1 rhe :I b5 ,~ i $s: 1 a ll ' 

In~a r i rh l ll c)! ,lge ;I '; r':- ord inai . ( Fij:. _) KL lH.n, sho wed a \' ,11'1: hi l i ry with 3ge. 
o we " ' _ I e I~ ro Lc n, [ cl rha r r i le pc ks and Jil" ar e CO Il1p;J.r: It.: in rhc IWc' 

curves. F. l h o t the ma jor drp- d ll'['c ' I-"mds tu pl:rind '; o f em f' inn .l recrh. 
'0:7 h rn Thr: c :~ ren nit: ll t is I f ~ ;Hcd w; i ng milk d.< the rest I~ J Jd, t h " is an 

cgu /Iy pro fll ' Ild han,,,': in rh r t" ' IJ ··~ , the f- I, rhe v.i.'-;CG,I , the , Ir ' ng rh, .111J I he 
d i s p(l~ir i ()n or [he animals. 

'A CILE ·l - C f.:.. L C1U M M W PH OS HORW C ONT ENT OF FEM UR OJe l1A W 
FOOD K lTT£NS- - _.. 

W p j 

W e lglt l \ V'21g-ht 
(' ~ l "r C :l l o f 1· o mu i a l c iur» " nu!;jJhu ' U .. 

NU ll I-..cT· GJ ~1 : 1!5 Gra ms ("1" vent Per ce nl 

I da. 0. 10 91 ro 06 s.oz 
~ ~ o:!. 5 <l'; ." . 1::,) 0 . 1 ~;c) 5 0 . 10 1 ~. 2 ~"i V. ' ~I 

.3 F ~ da s . 115 o. ) 4 ~1 0 . 12 Jij .2 ~l 7 l5 
3 w I-. ,1. 7 ;) 5 . :.! 1 2.~6 

~ I'. v \\'h~s , :l :i') o. :B 0. 28 '1 .04 3. g '~1 

6 r . - 1.1. 1~5 . JOJ L OG 0. 27 7. GO . 'j ~ 

7 ?1 fl w l .s. :177 0 .7 9 o '" l O.S!! 5. 20• ..... J. 

8 f B w k «. Pl15 4.77 0 .4£. 4 .7 ;} 2 . 25 
9 t. 8 w rs . 17 7 5.2 1 o. 3 5.07 2. 85 

10 r 8 W]·:5 . 71',; '1.25 0.59 IJAR 3. 10 
11 F 1~ I'.'k ,; . · 085 5 . o.;; ~ 7,u4 3.66 
1:2 F i.0 Wk.6 . 800 ;:', Wi 0.7 8.55 4.2) 
13 12 '.\' K • • j l' 6 Z ;1. .'! '7 0. 55 8.eJ 4 .09 
]4 M 12 \'.' )::;. 1277 G. ' s n, :i '1 L 8 3.85 
1" F ] ~ \\' 1.5. soo .; . ,W O.5·j a.a ~ 4. 08 
16 1:: wk ~ . 1:10 0 fl.1 7 0. G2 9 .45 4,3 1 
17 M 12 ...~.-c, c , IZ7:'- 5 .(1I fI. 3 11.59 4. (i ~l 

l fj r,.] J.1 wk s. 1117 4 . 51 0.4 I5 .v3 '1 . :.1 5 
HI F 10 nl U ~. 1 ~ 1) 3 9. 3'7 0.62 11. {: lJ 5 . 1'/ 
~ IJ M 13,5 lll OS . 2732 8,4 8 0 . ,31 12.'W 6. ('0 2 

.4 'J '" l~ .' I 'Ave r ' c~ 005 "1• • . ,) ~ .":t O ' ; . 55 

r / p 2,n8 
-
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TABL E 5 -CA LCIUM AND P HOSP HOHUS C ONT EN T OF FEM URS OF 
DE FICIENT KIT T EN ;:, 

Wei ght of F l; ~~ !U r 

Weight Wel gbl Body 
C:\ t of Cat at F e mur We ight Ca lc ium Pb nsphoru s 

Numbe r Sex A ge Grams Gr ams Pe r cen t P er ce nt P er cen l 

1 F I da , 12 0. 0829 (j.074 10.79 5.49 
2 1 da , 0. 133 0 1l .fJ2 6. 15 
3 3 wks . 261 0 .7 5 0 .28 5. 3:' 2.53 
4 F 7 wks . 310 1. 84 0 .5 9 5. 14 2,4 1 
5 M 7 wks . 261 0 .97 0.2 6 G.7G 3. 24 
6 F 8 wk s . 400 1. 9 3 0 .4 8 4 .49 2 ,42 
7 M 9 w !; t; . 565 2. 8 1 0 .51 ~ .1 9 . 61 
8 1\1 9 wks . 514 2.83 0.5;; 3.3 7 1. 73 
9 F 9 wk s , 4 34 1. 94 ,4 5 6. 27 2, 29 

10 M 12 wks . 335 2.15 1.64 4. 32 2. 20 
11 F 12 wks. 523 3. 28 0. 62 3.5J 1. 79 
... 2 M 14 wk s . J! 20 5 ,25 0 ,4fi 2.88 1. 53 
13 M 14 wk s , 6 10 4 .3 9 0. 72 4. 12 1. 84 
H M I n wk s. 890 6 .3 1 0.7 ! 3.9 5 1. 73 
15 M 16 wk s . 730 5. 2 ~ , o. n 2.4 4 1.24 
18 F 16 wks . 885 2.6 5 0 . 2!\ 7.45 3.64 
17 F 16 wks . 9 15 4 .9 '1 0 ,54 6.71 3.2 2 
18 !vI 18 wks . 9 15 4 . 2-1 0.49 4.80 2.03 
18 r 8 1/ 2 !lIOS . 1009 2, ss 0. 28 '.1. 77 2. 42 
20 I~" 14 1/ <: mo s . 1335 ;i.Off (:' 1 5 8.52 4. 42 

638 3. 35 5.53 2.6 3 
C/P 2.6 3/ 1 

:: 5 

2 10 
;:::i 

-r-l 
C) 

rl 
cd 
U 

5 

•
lJ \- .,.... \ 

"\. 
\ 

\ 

"\ 

Da y s 1 00 500 1000 

Fig. I - Ca lcium content of h ,murs of ra w food nn d de ficient ki tt llm. 
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T A BL E; 6-CAL CIU J.of AND PHOSPHORUS CONTENT OF F EM URS Of' NEW-BORN K ITTENS AND TH EIR MOT HEHS 

W ('l~h W e lght C 'al c.i u rn P 11<1 5 [Jh o H 1S 

oi Cat DC Fe mur in Femur I!l Fe mur 
Cat Nu m lx-r A r;;f! Gr am s ....8..n1:5 Per ceru Per cent 

A. Kutuns :	 d Ra w --- 1 cia . - - - 0 ,109 1 1D.OI) G.02 
r. Raw - - - 5 das. 129 0. n 05 12 . 23 5. 'i8 
,: Raw F 5 das . 115 0 , 14 51 14 . 25 7 .1 5 
d Cook ed -- - 1 '1.1. . --- 0. 1330 11. 9 2 6. 15 

CO..lked F 1 da . 112 O . 0 8 ~ 9 10.79 5. 49 
e.	 Mot.he r Ca ts: d l Ha w F 13 mos . 3200 7.7-1 10.04 4.83 

c l Haw F 14 m o s . 1957 8 .09 .13 s. ne 
oJ Coo ked F G yrs . .;600 10. 78 14. 00 6. 35 

Mut!lCl' of corre s pond ing ku tun ind ica ted by s uble tle r. !It!ut he r ca ts b, a nd e, a re s ti ll al ive. 
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\'lie .ursued the scud)" of t h ;: health o f raw fed and cooke d fed cars [n the ir 
' 1e~ t 0 1, [be 'o il. II IS,59 w pLlil ed nav y lx :!m in uch o f three p lo ts: (-J) o ne 
in which th e beans W CC IT f rtili ze.l wi th [he no n-comp ostcd excre ta of cats fed 
raw meat, (b) \)IH: wi th the excre ta of cars kJ cooked In ' :H , and (c) one in 
w hich no c ilizcr W: 1S used . 1 is ';I S [he co ntrol p lo t. Observa tion were made 
o n th e rare of g ro wth , color an d struc m e o f [he p l:lll!s and beans produud. T he 
beam were harve-sted and parr or rhem analyzed for their va rious che m ical co n

st! ruen " . 
The ld !owing year, 1940, the expe riment was repeated. The sec harvested 

from the pl.m rs fn til i2C \ ,jth , he cx cre ta ",f curs k d raw m e lt , '\ ':1S pla nted 
and rhe plor trea ted 'i[h compos te.l m;JnUJe fro m r.iw-mc.u , :if 3. Th is was re
cared f(l t the ~t~.I k e . l I1WAI ~n c no-ferrilizer groups. Tw , new plc,t,,; were added. 

Some of r L sc d o f d ll; nonfcrrilized b CJ JJ$ grown in 1939 \': :1> p l: l llt~J :Ind one 
Flo, fertilrzcd with rlie composrcd t . ' (L U J. o f c.HS " ..hose main d ie~ consisted I)f 

p::steuflzc I milk anc] tin: «rh r fertilized wit h th e excre ta o f cats whose ma in 
clic r was n n itieJ raw-vi ta min D mil le T his rn;IlIe fi ve plo ts, n a m ely (1) p 8 5

rcurized milk, P) ccn i fit:J 11 "II", (''') ra ' I eat, (, ) cooked rtl .•u, ;lnt! ('i ) no 
fe rt il izer. 1'11e g ri.H.·: rh of t he I,h nt , W;'I , ~ . ain ohserv ·1 The I eiu 5. r 1ants. ;illd 

pods 11 ; rvcste.I were subjected t Li C KJl1 ic:1 1 an:'.! y,;"s. 
In [he 193) cxperimeur no app;ucnr JjO-"'rm cc \\' :l S no ted in rh size, color, 

o r sh:lpr o f rhc b~ :m;; g ro w n o n the (b ree d ifte renr type:; of Icrt ilizcr. 

The ,rc rmi n J t il) lI (, ) f I h e b C:ll1 S w as gr3 c.l . s fo l lows: nof rr i l i zer b ' OUP, 

9ciS"\ t ;IW mcar. 8, %. coo .ed meat, 7.2 %. Two -cck :J te-r r l;<! ) r i g, rhe n , ·f:::r
ri lizc r ph m s WC ~( t he Ul ll t~r ; rh c r: w m ea t ::' i(.J cooked l11<::U w ere abou r ('cl l:t! 

iu he igh ~ . TlII: plarus (In raw-meat fcrriiizcr Iu d the bes t rom, nd ( 0 o r. Th rc 
weeks :lfi~ r pLll l tiog, ti le co o ked m ea t ;~ro Il P of pI. n rs "..as rhe [ ;I es r. t he n() 

fert ilizer W ,IS nex i , and in raw meat , 1he sh rres t. '1b is rat e uf I; IO " ' l h ob tained 
rhroughcur the c.' pC'rt m ,n . T he plant: on coo k d meat {cn il izl"r were p;1le 
~ reen in o o r. 1 rd !D:lny m ore srerns ,1Il J lc: ves, and rh ir s t:d b were thin ner 
t'lan rhe plants ot til , other two gr )U ps. Plant: on raw rnear fer ilizer were short 
.md squa t , had a much deeper C1J{(,r . ;;n d \,: ("I'C st ·d lcr tl ;,n the h nts on cook· 
e d mCJt fe r til ize r. The nCI-hrrilize ( p :!tl[ S wcre jn 'rrn r,-d i;He v e twe en (he raw 

an! ( flO ' C !nt H l!i OU i'5 with res() '([ I) t 'K :,h n vc men t ion ed fe:ll ures. 111e 
I --:Ivcs orrll('; IJ 1 :J n~~ o n' r ooked : ' 1 ; · "~ · -(;rrib zcr w cn' rb bhy ;:I fiLl [h ll' .l ll d (d t 
lu uell Ii - I:: tis: ue P~WCI'. d iose on f :l\I: mC\l k rrilizt:1 were fin n ;lnd heavy in [Cx
rll r ~ . " 'hik 1 l OS; l;nno-ferr ilizer Cd ,I IITi le- he'O\\ the 1';0. ,,' me :::. . T he h C;\l b 

':'.'c;·c tr:l!1splantcd to i:t rg~~ 1 pl () t~ :1 lTI<>nt l l ;lrl ~' r pLai ting. Ii ':IS ('L IIJ t b;H [he 
r U lJ(~ of d i e:: pL iltS 0 11 r :l w I Il C.II I<;; rt ili zcr we re :i1 IC' I , t t w i( (' :; - 11 1.1 111 t T I'l us, 
t l.J Lt~h <:r ~ Ild !Ollg t:r r!Jan r!/I), C "f , It ' t It r.' : T he nl>· fen ili/ I.."r pbn r, were i[)[cr· 
IlleJ i:J iI.: . while tl l l' "('v l~. QJ the co ui: d me, t ], j :ifq , \ ' ' (IT Ic~ ~; IHlm cf,'lIS, so ft, 
:l nJ lt1 I.,h:: . 

T h · c:.l llS were ~ n:JI )' /:cd for thei r moi st rc , ,l S!J , c ' kiu nl and phospburus 
:: , ; nt e ll ~ . T he. rtsul s o f the i1 ;d v ~n; aI"" g :\"::n in Table 7. 
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T y p-e of 
F e rt rl tze r jJ€:l" cent 

Raw Mea : ll,5G - l 1.8 2 4 . 15 - - '1.0 <1 148 - -1 40 :J77 - < Hi9 
Na vy 

Cooked Meal 11. 5 2- - 11. 50 3.92 - -3. 85 118 - - 12 1 3'11- - 377 
P ea ns 

Ne -Ie r \l i.7.(?r 1:1.2 1- - I ~i.4 9 :~ A 8 - - 3 . 5 ! 53 - 155 

In I ~iO , the observations made on i l rc b rowl h uf t he p lants were :;imiLu to 
th ose () . 939. In t he rw() pi()ts f rt ilized with the e:-;'rc{. o f c :llS ( 11 the miE, 
d: :1' . rhc be.ms of the en ified mi k p uu!, gel' ninarcd ah , d of, an rh r. ~ ;m~ 

lorn d ';ir rc r than , those of the pasteu rize Ilk g roup. T he h r ;li1 ~ g rown in 

the plo t : rriliz d wirl: d ie { · xcr~ r . at' cars (cJ 1'<1':\' mear " .' V ' C )' " I' the best 
T hese 1'1.. rs wert st urd ier , [ • it ( 01I I' bett er. :H1U t he tex t ure ()f ti l t k :lv <.:s 

superior to an)' \,1" rhc o ther , 
Pa steu rized Mil k , T he . t";T ns h ~d :1 J1:1rJ , smoo th white surface Th e most 

noriccable f .Lru r('"s wrrc I I: ~ t l l · · S . ,)( rh, h t' ;U1S and rl eir ub];Jng ~h ;lPC 

Cert ified M ilk. T hese' beans exhi brrcd rhe sam e gc ncl J I fC;L r lll C~ as ,hn,-, L' 

of the pasrcurizcc I II ilk .' fU U P 
Raw Meat. T lu-s- beans 3 :J h:hi ;, h. i'd , .110,:)[ '1. 'hire -; J:,{.l.:e. Ull i:'-Ilmit ) 

of .<,j;.: ;\rl " plumpness f the I c.ms dist ing uis 1t' the m (r(1 the p C:lI1S of all 
( H hG grnu p~ . 

Coo ce Meat. I n this ,roup on e-fourrn of [he ~ " ~l !1 S were shrivel d ~u:d 

i'cl lo\',' in color; the remainder >\' rc smoo rl J il l! wi ire The)' also verc more 
plump dun the !TIJlk beans bur they were n [ as plump ,1, rh : raw mC::1! Leans. 
T h r: )' d ~o exhibited t hc JL i: r oblon, shape t t he milk beans.1 

Nc -fcrtiliz .r . T hcs W i I'C srn nrn nJ 'hit , 11 ;- were 1110rc plum p rhan 
ci rhc: of the milk beans but 110 1 ~I S plum p : L~ the rnear beans. 

T here: ~';1 ;; marked varia inn i ll tl. t ' size: and Wl': lgn r nf rh : di[f, rent group.) 
01 h .urs, Of I he- p:t .teu ·iz..d mil k Lcan . the varia tion in weigLt - .tS from 72.2 
ll1 il lrg r:L m$ [ ) 51 ),5 m ill ip :lllb .'1I h ~U 1 :. 'e l;lgc (Ii 11 7 ') ~ dli g l' a m ', . In oil': ccr
rifio mil ]: grou/,. the variatio n w: :~ trxn 74,5 rnilhjrrarns [I) 20_' m 'j lig Llffis with 
:ll :l V tf:l g :: ,, ( 12 1.7 rn i l ligf3m~ , FOI the 1;1,,' meat bC :lIi ~ , (he sinal k ,'i f ~.: :,:, 107 
rnilligi.\mS ~ I cl the b rgc 'l :~ 10 l milligrams wirh zn ,l\'- r:lge i1( 1(.6.: mill l: rams, 
Forrh cooked mc;';" rhe sm.rllcsr was ~ ,8 :LIId rl c l ~I Q,~cs ~(1 1. <) milligr m ~ with 
.111 il.\'t'fJg t of 1 4 1~ _1 rru llierarns. The no- -(, fi i i i 7~'1' IX :lI1:; v;l r ic.;d ( r, In 62,1 ro i 94.G 
«ir h an ;rvc.;r.tg o f 113,) rnilliar.uns. ,'fl " . 2) 

io rri o n 0 ' [he- hl' :l l1S ;lnd tbe dr:re planrs r nd p Oe ~ \\' :;~ subjec.ed to 

, Ll micd ,l1 !:1 l ysj~ . T lu resu lts Ob l .l i ncd 1)11 [h : ~ beJns are j-':i vc n i ll T ah Le: 8. (he 
Ja m s in T rlbk 9 . 'J fl d rhe l>uJ , ir T ;A ~; k J O. 
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Fig. '2 Bea ns ferlilil e • b y ( ompo5t.d ca l ma n ure a nd contrel. 1. os lIu,hed mit bac ns. '2. Cer
lin ed ilk bee s. 3 . w meal beans. . Coo klld rneot bean•. 5. No fer iIi. e . beans. 

2. '78 -- 12.9 7 . :~ : - - ~ . J O 

12. 22 - - 12. 39 3.82 - - 3.8 1 

Raw Meat 12 .91 - - 12.97 4 . 14 - - 4 . :: 

Coo ke d M -at 12.54 -- 12.61 3.9 4 - - 3.92 

No F E' r il izer 12.5 1 - - 12. 66 4.1 5 - - 4.[13 490 - - 487 

Typ or Fe rt il tze r Mn l ~'l u r e Crude Fal C r ude F loor 
Used on Beans pe r c er [ per {" 'Ol p ,. r e ll l 

Pa sl E.: r iz ed Milk 8 . 0 .--> B.n 5 . Ll -  ').2 1 ,,5.S 4 - 35.44 

Ce r t il rc d Milk 8.5 8 -  8 .4 ' 3.2(1 - 5. .~ 'i :;:1 . 71 - - 3:: . 
Raw a t s.os -  B. 5 ~ 5.82 -  :;.54 .,.... . 1 - 35. 74 

Co oke d Meal 7.70 - - 7.7 1 9 . 2 1 .  ~ .7 3 27.0 1 . - 26 .9 2 
No For til ize r 3.B8 • - 8. 7 1 5.8 1 -. 5,80 27. 50 -  27 .6 7 
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T A BL E l a-ANA LYSIS OF NAVY BE~N P ODS; SE COND GENE RA TIO N. 

TY1Je of F crt rl tze r Mnis tu r e Cr ud e Fa t Crude Fibe r
 
Used all Beans pe r ce nt pe r ce nt per r ent
 

P as le un ze d Mill, 9 ,61 -  9 .73 14 .1 5 -  14.43 26.89 -  27 . 33 

Ce rl ified Mil k 8 .7 5 -  8 ,8 1 17 .6 9 -  17.9 6 28. 63 -  28 .9 1 
Raw II' ea t 11. 29 -  11. 57 15. 29 -  15. 39 28.5 4 -  28 . 27 

Cooke d Mea t 7.1 9 -  7. 16 24 . 81 -  25.2 2 29.89 -  30 , 31 

No e rti lize r I l. 0,1 -  10. 1i 1 13. 64 -  13. 3" 26. 70 -  27 .0 5 

DISCUSS ON 

Definite conc lusions cannot be dr awn from thi s ex periment, but ir sug gesb 
t be possib ility rh.u Xlr~ t.l of d iseased and heal th y an imals conta in principles 
which aO;'([ pl nt grO\H h, and that rbe health (If the animal determines EO some 
deg ree rhc efb .: t lJ'1 the viralii y o r the plan r and its seeds. as well as the chern i
cal cons rit ucrus of tile p I. nt, , Ct J and ~l d 01 the be.ins rud ied. In view of the 
Can that some of the beans I ro rn the cooked m .ar tcrt ilizcr were sm aller and 
11 ore iHt guh r than rhosc beans no r r c ivinf terrilizer , clemr- nts toxic ro plants 
m:.y be prcscf1[ J the i ianurc uf deticicn anim als. 

In 19·1:' IVt mA~ k: .1 fu rt her simple o bserva t io n which lin ke rhe health ol 
an im ~)b to (he condition of i hc so i]. \XTc ;:1f1 built rhe ca t p<: m o n land which 
had never se 'cd .J ~ :l horne or :111 )' an imals, Each pel> had ;1'1 open air enclosure 
j :Z fcer long and (, leer wide. A tre nch 18 inches deep W:\~, d UJ?; il l th is enclosure 
and Ii lied wi til fresh washed s:,net fro 11 a common san i lc, t\ roofed arca four 
feet d cp, with :l wooden nom, W :\ S bui lt .rr the back or each p~; n ro acr as a 
sl1":! ter for the animals in inclement weath e r. T he animals ~ pc n t much of rhcir 
time in rhc opel . pJrt of the pen. T hey buri d rhcir excre ta in [ ' t t: b , hion IWI'

' I ~ I for cars. Tl e c. rerakcr rCI1 111\' d bones and un cnrcu porti on s o i mcnr daily, 
and d ancd and cfillcd rh water co ntainers, Per iod ically, he screened the sand, 
cnmpo:;ring rh .x .rcra in to marked pi le~ !( lr future studies o f soil. 

Apart from rhe stu dies n beans we perfo rmed wirh rhe composed manu re 
trom the var io us j"cns, we obs r VLJ rhe followi ng circum ranees in rhe pen:' 
which b y fallow i"vr Jive months ar rhc Cl nclusio n of rhe expcrim ' 11 t : volun teer 
weeds carne Ui' in each pen , (Fig. :> & ) he nu mber of weeds and their hard i
ness were ill direct proportion to the healt h and vigor f the: ani rn nls th at h d 
livc'd in the pens, T he accom panying illust rations of rhcsr weeds abo ind icate 
,hal male ;In,1 fl"ll1:llc cars on th e same fc. ~d conrribured :l d ifferent d c:g rt e uf 
ha rd iness [Q the weeds, 

Following t he hal' esring of rhe weeds, we planted navy bc:ms in the pens. 
( f i !, ~ ,j . 5.6 & 7) 1 he gro uh of these beans. in nu mber, out ward 'lppearance. and 
in o rhe i resp'en s (Ta ble 11) bore th e S:l ll l t' distil l, r rclario nshi] W [ H: hcalrh 
and vigor of ~ hc animals that h:.d lived in [he Fen:; as d id til e volunteer weeds. 

T he (o l!ov.,'iIlO' elm', will ind icarc the p rin c ipa l ob scr ' a 1ion s, T hese beans 
we re srudie l wcd :ly and resu lts of rexturc, sta re of g rowth. were all recorded. 
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Fi[l. 3-Pe n 18- rtl..... mUll-male" . Pan 20-p,,;t u,r;r d milk-ma les. P n 22 -~v"p" 'll' h>d mi lk-rnc les. 
p I) '.24-$wDelltned co ndiln sed nlilk -m .. tes , 

FJg . 04-P n 17 -rcw milk f~ mcl~ li . PDll 19-podguri ;rod mil k flilm,",". 
fema e s. Pe n 23 - ......& etene d ,cn<len.cd milk f~,"c Je • . 
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Fig. 5- Pe 13 -cook..d m 0 1 f male s. Pen 14-Co ked m a a t ma le. Po n 5 - ra w me al mol •. 
Pen . 16-ra mOoD ' fe ma les . 
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FiO. 7-Pen 17 - Raw ilk fOi ma 8 ' . P n 19 Pa ste urir ed milk fe ma les. P n 21 -eva po, oled mill; 
fa mil ies. Pc 23-sw ed ened ce nd..n,ed milk fllmol0, 

We wish ro note rhar r .ns 1.3 ;1110 14 11 ;)(1 been used t;'1" breeding purpu,es, 
rhough pen 14 mo re frequenrlv housed male cats alone and pen I ) , ternalc cars 
alone. Th is fact may have some bearing on rhe I ' ~ Ll ' rs. 

Th e minutiae of ti ll: studies we made nil rhe cli m l~o~ ri.:d manures from rhe 
individu a] pens is un sui tab le or inclusion in this repn l"l . -lnwcvcr, the b an 
plan ts which grew on th e compos ted soils be ha ved in ;J1 1l1 (l ~ r :dencic:d manner 
to [he vo lu nteer weeds in the same pe ns. 

W e believe [hal' {he health y ani ma ls in our rrns returned ;:0 rhe soil rna
tcrinls wh ich, in tum, raise healt hy plan ts: [hat the sick animals r tu rned rn 
t he so il marcrials inadequate or even toxic for the g rrH·;rh of [ 1 . pl. n rs. T he 
male car likewise :l fj~cr s the soil wid : ,~ ITa rcr gr< )"." rh srim u :l l io t ian the fe
male fo r th e navy bean and the vo lun teer weeds. 

Th ouuh ecology is l1 su~dl)' divided into l' ;ift , and ~ \l h lxl rts , i t is un 1)' :1> wc 

loo k at the relat ion sh ip of so i], pl.mt , :lniI1 IAI, :lnd rn .i n, wu h enviro nrnrn tn] 
b etors such as wind, hum idity. louJ s, su nshi ne , r.un, :lII d d i(' hand or01 :11) ss 
he ap plies inorgani c and oig'w iL material (or f rt ilizer, weed :;nd P ~ S ( (Imtn'" to 
the soi l, and conrarn in.ucs the atrnosph ore ""iill b:l -cs of combust io n trom hi ~ ; 
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TA BL E 11 

Beans Liie 
1st No. of Per iod No. of No. of per of 

Pen Colo r Growth Blossom s Blos soms of bloom Beans Pods po d plant (days) 

Cooked mea t-O goo d mixed 
Males & fe ma le s 13 s l .yel . poor & 70 da ys 500 49 days 700 134 5.2 147 

-- - - -...... e xce llent 

mi xed 
Cooked meaL-if good poo r & 6 3 days 2500 49 da ys 1886 451 4.2 147 
Mal e s & F e mal es 14 s l . ye t. e xc ellen t 

Ex. 
Raw mea L 15 deep thi ck 77 days 2000 70 days 1142 357 3. 2 161 
Mal e s green s tems 

Raw mea l 16 dee p green 9 1 da ys 1800 56 days 684 220 3. 1 161 
Fema les excellenl 

Raw m ilk br -ight green good 63 days 550 49 day s 109 2 328 3. 3 126 
Females 17 

Ra w milk 
Mal e s 18 

br -ight 
green good 63 da ys 1200 49 days 348 7 659 5. 3 147 

P a st . Milk 
19 

poo r weak 63 days 500 42 da ys 6 15 146 4. 2 126 

Pa st. Milk fair fai r 63 clays 600 35 da ys 1045 298 3.5 126 
Mal e s 20 

weak 
Evap. Milk fin e 63 clays 300 
F emale s 21 fai r s te m s 

Ev ap . Milk weak 
Mal e s 22 (air sprawled 63 days 300 
Sweetened Coud. 
Milk 
Females 23 rail' poor 63 da ys 350 

Swee te ne d poo r 
Condo Milk 24 fa ir we a k 63 da ys 350 ' 
Mal e s ste ms 

' Cou nts were made weekly , Som e blossoms we r e probab ly m issed. 
0 - Breedmg pe n normally house d fe male ca ts. 
# - Breeding pen uor mally housed male ca t s . 

49 da ys 

49 days 

49 da ys 

42 day s 

120 

339 

190 

1252 

42 

126 

69 

407 · 

2.8 

2.7 

2,7 

3.0 

126 

126 

112 

119 

",/ 

" 

/ 
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engines and manufacruring plants, or the aresols and dusts from agric ultural 
practi ces, rhar we get a total picture of the ecolog y of modern rimes. 

The ecolog ic cycle has always been variable. The plant and animal popula
rion including man , has been ph ysically modified as natural forces have alt ered 
en vironment, The simple facror of rainfall is con tinually changing. Th e rainfall 
may be gentle, evenly stretched over the so called rainy season, or ir may fall all 
ar once in the space of a few h ours leavin g catastrophe ro animal , plant, and 
soil. When rain comes as a deluge, the tot al precipitarion for the year may be 
high , but because of rhe short space of rime involved rhe summation of rhe ef
fects may be similar ro th ose found in years of serious dr ought. Th ere are years 
of cyclonic wind s, sornerirnes accompanied by driving rains in a given area, al
rering the ecological partern . In orher years not only may rhe rainfall vary bur 
var iable humidiry may be expe rienced; or a elusr storm may be tragic ro o ne 
area where rh e soil surface is eroded, yer ma y be a blessing ro ano ther where 
rhe soil is deposited. 

The elfecr of weathe r on rh e li ving elements in the basic soil of a given 
region may al ter irs water rerenri on and fertility. In rum the parrern ofvege ta
rion may be co m pletely changed, rhe wild life parrern redi stributed. The large 
animals may migrare. The lesser ma y die off in large numb ers and rhose remain
ing becom e scrawny. Ir may be years before rhe former env ironmenr al factors 
re turn, jf ever. 

Man has been pa in red co as the perperraror of che grearest disasrers co fer
riliry and potential agriculrural resources by ignorin g rhe relation to each ot her 
of forests, soils, and rhe animals rhar dwell in rhem. 

Marco Polo recounts rhe abundance of forests and animal life of China, bur 
by modern rimes these have largel y disappeared. Lack of conservation pracrices 
in the water sheds of rhe Tigr is and E uphra tes desrroyed rhe ferr il i ry of the val
leys and their civiliza tio n. In rhe desert areas of N orth Africa where shifting 
sands have swallowed the fertile fields of pasr civilizatio ns, rhe adventurer finds 
rhe oliv e press and orher eviden ce of human habitation in a vasr sea of waste, 
again credited to rhe misundersrandin g of roral ecology by rhe men of rhar day. 

Similarly, extensive areas of our own count ry have been tran sformed as rhe 
ecological parrern of soil, plant , animal, and human life have been alt ered. 

Students o f bionomics find rod ay rhar th e primordial li fe cycle from rhe 
soiI ro rhe plant , through rhe animal and back ro the soil is frequently disrupted. 
Man fails ro return ro the soil mu ch of his crop s, h is animals and excrem ents, 
rhus breaking the natural cycle of life. So, in striv ing to maintain his economy, 
man must artificially rerum to rhe soil rhar which he removes. 

In J apan and China ir is repo rted rhar rhe hum an exrernen r from rhc well
to-do is considered more valuable rhan rha r from poorer populations. W irh rhe 
"honey bucker" rhe ecolog ical cycle is only parriaJly co mple te, since much of 
rhe produce of rhe soil is exported nor only from rhe rural sectio ns to rhe cities 
bur ro orher coun tries as well. 
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It is a great plea sure to be asked co contribu te to tills testim onial Soils Con
feren ce in honor of D r. W ill iam Albrecht. It is a pri vilege to pay tribute to an 
intrepid man whose interest is not confined to the ionic exchanges in tbe clays 
of the so il but wh at these ionic exc hanges mean in rhe producrion of planr life, 
animal life , and man. Dr. Albrech t is nor merely interested in the bushels per 
acre bu t believes char plan t li fe mu st be interpreted in nu trit ive value, using its 
protein con ten t as an ind ex o f quali ry. Again , he ap precia tes not just tbe pro
tein o f rhe plant but the qu alit y o f th e protein . And finall y, he kn ows how the 
qu ality o f the plant will reflect o n the health of th e animals who cons ume the 
plant, and rhu s on to m an . l owe m y own debr o f g rati tude to Dr. Albrecht's 
di scovery of the se relationships. 
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