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THE "A MNOT-EaQUalL. A" COMFLETENEES
FRIMCIFPLE

Abhstract. The fTormula "A MNOT-EQUAL A" is propossed by Carlos
Aliaga Uria, Cochabamba, Bolivia, as a fundamental principle,.
A e=xample from soll netrition 1s discussed as a test of the
principle. Examples from six different fields of science will
be nesedsd to t=st th= principle. This filirst examcls shows how
a sgarch for the major chemical elaments needsd for plant
nubtrition can result in an incomplesis answer unless the study
of "A" i1s conducted 1In a way to look for all the2 92 chemical
@lements with the natural abundancs of

reference level for that compmornent.

2ach =lsment usad as a
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History of Fertiliz=rs. Over a hundred yvears ago in Euroge
farmers used natural sources of fertilirzsrs such as manure,
compostad vegetable matier, and rock dust.  With the advance
of modaern scisnce, chemists amalysed the cccuwrance of
dif¥grent alemants in plants in a =2arch te s=2e what svnthefic
chemicals could be usad for fertilizers.

Lisbig found that the most essential slements for fertilizer
were NFK. This-led to the development of chemical fertilizers
whicn raplaced the natural fertilizers.
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In Figure 1 theiabundaﬁce of elemants are pletted against the
atomiz number of the elaments. Abundarnces in the plots are
relative to St (Eilicon) which has bean given a value of 1GOG0
{4 or the logarithmic scale of the atiached plots)., pMote that
some plots and tables of the abundancs of =2laments use a
rafarance level of one mitlion (1,000,000
The abundance cof sach eslemsnt i ircicaitsi by svymbo
the code for tha alament. The followic-g svinknls
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Davinlitions ars notad on the figures "a implies no Enown
relationshia to nuwtvrition in the referencea cirted. )
The logarithmic ranges of oocuwrancs of difyYarsnt elaments in
the differasnt groups are:

Fhotosvnthesis

ralated elements, log +8.2 down to .0

MFE alesments, log +4.3 down to 1.5

Macronutrients, log +2.0 down to 1.2

Mizyronutrisnts, log +3.30 down to —-2.3

Essential nutrisnts,
no RDA(as of 1984)lng +3.8 down to —1.

~1

If "(AY" 1s the s=2%t of essential nutrients, and "{(a'Y" is a
measuwred sat of 2ssential nutrients going down to logarithmic
ratio 1.3, then

{A'Y i3 not =gual to (A).

(A'Y 13 an incomplete set of nutrients.

By running tests down to an abundance o
{

log —4 and tasting
for all F2 elemsnts, one could get an ) =

{.-'-'
Q 1
This suercise chows that the theorem of Carlos &1

(A IS NOT EGUAL TO (A

applies to a set of soll nutrlants whasre the tests ars net run
down to a low encugh abundance lavel t chbtain completane=s.
It is sujggestad that this theosyem b stiEd 1 st diviarant

fislds to t2s3t for generality.

Fred Bermard Wood, Ph.D.{(z2lac.engin.)
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Ref: Cambridge Encyclopedia of Earth Sciences.
Left vertical scale: Rbundance of the Elements {logarithm)
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Figure

"$" INDICATES PHOTOSYNTHESIS RELATED
ELEMENTS

¢
] 3 "k¥4"” INDICATES BOTH NPK AND MACRONUTR.
3 "k INDICATES NPK ELEMENTS
N "#" INDICATES MACRONUTRIENTS
* Ne Mg Si "+ INDICATES MICRONUTRIENTS
G) # X nY" INDICATES ESSSENTIAL
3 NUTRIENTS (NO RDA BY 1984)
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Figure 1, Part C atomic number (Z)




